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Commentary 

1 

INTRODUCTION  

The purpose of the Safety Assessment 

Principles (SAPs) 

The SAPs apply to the assessment of safety cases 

for nuclear facilities that may be operated by 

potential licensees, existing licensees, or other 

dutyholders. The term ‘safety case’ is used 

throughout this document to encompass the 

totality of a licensee’s (or dutyholder’s) 

documentation to demonstrate high standards of 

nuclear safety and radioactive waste management, 

and any sub-set of this documentation that is 

submitted to Her Majesty’s Nuclear Installations 

Inspectorate (NII). 

INTRODUCTION  

The purpose of the Safety Assessment 

Principles (SAPs) 

The SAPs apply to assessments of safety at 

nuclear facilities that may be operated by potential 

licensees, existing licensees, or other dutyholders.  

This is usually through our assessment of safety 

cases in support of permissioning decisions. The 

term ‘safety case’ is used throughout this 

document to encompass the totality of a licensee’s 

(or dutyholder’s) documentation to demonstrate 

high standards of nuclear safety and radioactive 

waste management, and any subset of this 

documentation that is submitted to the Office for 

Nuclear Regulation (ONR). 

Instances of “safety case” have on occasion been 

replaced by “safety” to reflect the wider remit of 

our assessment activities.   

 

The analogous change has not however been made 

throughout the document, as the majority of 

assessments are in respect to safety cases, and 

continuing with this terminology is correct in 

context. 

 

 

2 

The principles presented in this document relate 

only to nuclear safety and radioactive waste 

management. Other conventional hazards are 

excluded, except where they have a direct effect 

on nuclear safety or radioactive waste 

management. The use of the word ‘safety’ within 

the document should therefore be interpreted 

accordingly. 

The principles presented in this document relate 

only to nuclear safety and radioactive waste 

management. Other conventional hazards are 

excluded, except where they have a direct effect 

on nuclear safety or radioactive waste 

management. The use of the word ‘safety’ within 

the document should therefore be interpreted 

accordingly. 

 

3 
The SAPs provide inspectors with a framework 

for making consistent regulatory judgements on 

The SAPs provide inspectors with a framework 

for making consistent regulatory judgements on 

Statements that SAPs can be relevant good practice 

to duty holders is based on legal advice. 

                                                 
1
 Order the rows of this table according to the para ordering for the new SAPs 
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nuclear safety cases. The principles are supported 

by Technical Assessment Guides (TAGs), and 

other guidance, to further assist decision making 

by the nuclear safety regulatory process (see the 

HSE website). The SAPs also provide nuclear site 

dutyholders with information on the regulatory 

principles against which their safety provisions 

will be judged. However, they are not intended or 

sufficient to be used as design or operational 

standards, reflecting the non-prescriptive nature of 

the UK’s nuclear regulatory system. In most cases 

the SAPs are guidance to inspectors, but where 

guidance refers to legal requirements they can be 

mandatory depending on the circumstances. 

the safety of activities. The principles are 

supported by Technical Assessment Guides 

(TAGs), and other guidance, to further assist 

decision making within the nuclear safety 

regulatory process (see the ONR website). 

Although this is not their prime purpose, the SAPs 

may also provide nuclear site dutyholders with 

guidance on the appropriate content of safety 

cases, clarifying our expectations in this regard.  

However, they are not sufficient on their own to 

be used as design or operational standards. While 

in most cases the SAPs provide guidance, where 

the guidance refers to legal requirements they can 

be mandatory depending on the circumstances. 

4 

Regulatory background 

Sections of the Nuclear Installations Act 1965 (as 

amended) (NIA) relating to the licensing and 

inspection of nuclear installations are relevant 

statutory provisions of the Health and Safety at 

Work etc Act 1974 (the HSW Act). In particular, 

section 1 of NIA, together with regulations made 

under the powers provided by section 1, prescribe 

the types of activity that may only be undertaken 

on a licensed site. Under this Act, apart from 

certain exceptions, no site may be used for the 

purpose of installing or operating any nuclear 

installation unless HSE has granted a licence. 

Additionally, section 4 of NIA enables HSE to 

attach conditions to a licence in the interests of 

safety or with respect to the handling, treatment 

and disposal of nuclear matter. 

Regulatory background 

Sections of the Nuclear Installations Act 1965 (as 

amended) (NIA) relating to the licensing and 

inspection of nuclear installations are relevant 

statutory provisions of the Energy Act 2013. In 

particular, section 1 of NIA, together with 

regulations made under the powers provided by 

section 1, prescribe the types of activity that may 

only be undertaken on a licensed site. Under this 

Act, apart from certain exceptions, no site may be 

used for the purpose of installing or operating any 

nuclear installation unless ONR has granted a 

licence. Additionally, section 4 of NIA enables 

ONR to attach conditions to a licence in the 

interests of safety or with respect to the handling, 

treatment and disposal of nuclear matter. 

Revised to reflect the Energy Act 2013 

5 

The Health and Safety Commission (HSC) is 

responsible for overseeing health and safety 

regulation in Great Britain. The Health and Safety 

Executive (HSE) is the enforcing authority who 

ONR is responsible for regulating the safety of 

nuclear installations (including conventional 

safety) and the transport of radioactive materials 

in Great Britain. It is also responsible for 

Revised to reflect the Energy Act 2013 
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works in support of the Commission and NII is 

that part of HSE’s Nuclear Directorate (ND) 

responsible for regulating the safety of nuclear 

installations in Great Britain. This includes 

granting nuclear site licences, attaching 

appropriate conditions to the licences, granting 

permissions, exercising other controls, and 

making judgements on the acceptability of 

responses made by licensees to the requirements 

of those conditions. 

regulating nuclear security and safeguards in the 

United Kingdom.  Our role in regulating nuclear 

safety includes granting nuclear site licences, 

attaching appropriate conditions to the licences, 

granting permissions, exercising other controls, 

and making judgements on the acceptability of 

responses made by licensees to the requirements 

of those conditions. 

6 

Installations currently in operation on nuclear 

licenced sites include; nuclear power stations; 

research reactors; nuclear fuel manufacturing; 

uranium enrichment and isotope production 

facilities; nuclear fuel stores; nuclear fuel 

reprocessing facilities; sites for building, 

maintaining and refuelling nuclear submarines*; 

sites for building, maintaining and dismantling 

nuclear devices; radioactive waste stores; and 

sites for both the storage and disposal of 

radioactive waste. 

 

Installations on nuclear licensed sites currently 

include; nuclear power stations (operational, 

decommissioning and under construction); 

research reactors being decommissioned; nuclear 

fuel manufacturing; uranium enrichment and 

isotope production facilities; nuclear fuel stores; 

nuclear fuel reprocessing facilities; sites for 

building, maintaining and refuelling nuclear 

submarines*; sites for building, maintaining and 

dismantling nuclear devices; radioactive waste 

stores; and sites for both the storage and disposal 

of radioactive waste. 

 

6 
footnote 

* While NII regulates the activities on these sites 

under NIA its does not regulate the design of 

either the submarine reactor nor the design of the 

nuclear device. 

* While ONR regulates the activities on these 

sites under NIA, we do not regulate the designs of 

submarine reactors nor nuclear devices. 

 

7 

NIA is not the only legal requirement on the 

nuclear sites. In addition to the general provisions 

of the HSW Act, radiation protection is regulated 

against the Ionising Radiation Regulations 1999 

(IRR). Emergency preparedness and associated 

radiation protection are regulated against the 

Radiation (Emergency Preparedness and Public 

Information) Regulations 2001 (REPPIR). Other 

relevant legislation is contained in the 

NIA is not the only health and safety law that 

applies on nuclear licensed sites. Nuclear 

operators must also comply with the relevant 

statutory provisions of the Health and Safety at 

Work etc Act 1974 (HSW Act). In particular, 

radiation protection is regulated under the 

Ionising Radiations Regulations 1999 (IRR) and 

emergency preparedness and associated radiation 

protection are regulated against the Radiation 
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Management of Health and Safety at Work 

Regulations 1999 (the Management Regulations), 

that require, among other things, a suitable and 

sufficient risk assessment, and in the other 

regulations made under the HSW Act, eg Nuclear 

Reactors (Environmental Impact Assessment for 

Decommissioning) (Amendment) Regulations 

2006 (EIADR); Provision and Use of Work 

Equipment Regulations; Lifting Operations and 

Lifting Equipment Regulations; Personal 

Protective Equipment at Work Regulations; 

Pressure Systems Safety Regulations; Control of 

Major Accident Hazards Regulations (as 

amended) and Dangerous Substances and 

Explosive Atmospheres Regulations. The latter 

requires a risk assessment for any substance 

identified in the Chemicals (Hazard Information 

and Packaging for Supply) Regulations. Nuclear 

operators must comply with these regulations in 

the same way as any other employer, and the 

codes of practice associated with these regulations 

will often contain relevant good practice that can 

be used in safety cases when demonstrating what 

is reasonably practicable. 

(Emergency Preparedness and Public 

Information) Regulations 2001 (REPPIR). Other 

relevant legislation includes the Management of 

Health and Safety at Work Regulations 1999 (the 

Management Regulations), that require, among 

other things, a suitable and sufficient risk 

assessment; the Provision and Use of Work 

Equipment Regulations 1998; the Lifting 

Operations and Lifting Equipment Regulations 

1998; the Personal Protective Equipment at Work 

Regulations 1992; the Pressure Systems Safety 

Regulations 2000; the Control of Major Accident 

Hazards Regulations 1999 and the Dangerous 

Substances and Explosive Atmospheres 

Regulations 2002 (which requires a risk 

assessment for any substance identified in the 

Chemicals (Hazard Information and Packaging for 

Supply) Regulations 2009). This list is not 

exhaustive. Nuclear operators must comply with 

these regulations in the same way as any other 

employer, and the codes of practice associated 

with these regulations will often contain relevant 

good practice that can be used in safety cases 

when demonstrating what is reasonably 

practicable. 

8 

Not all relevant legislation is covered by the HSW 

Act. Other examples include the Anti-Terrorism, 

Crime and Security Act 2001 and its subordinate 

Nuclear Industry Security Regulations 2003, the 

Electricity Act 1989, the Environmental 

Protection Act 1990, the Radioactive Substances 

Act 1993, various planning acts and the Building 

Act 1984 and its subordinate Building 

Regulations. 

Nuclear operators must also comply with other 

legislation which is not made under the HSW Act. 

Examples include: the Nuclear Reactors 

(Environmental Impact Assessment for 

Decommissioning) Regulations 1999 (EIADR), 

made under the European Communities Act 1972; 

the Anti-Terrorism, Crime and Security Act 2001 

and its subordinate Nuclear Industry Security 

Regulations 2003; the Electricity Act 1989; the 

Environmental Protection Act 1990; the 

Radioactive Substances Act 1993; various 
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planning acts and the Building Act 1984, relevant 

amendments and its subordinate Building 

Regulations. Again this list is not exhaustive. 

9 

SFAIRP, ALARP and ALARA 

The SAPs are consistent with Reducing risks 

protecting people: HSE’s decision making process 

(R2P2)
1
, which provides an overall framework for 

decision making to aid consistency and coherence 

across the full range of risks falling within the 

scope of the HSW Act. This extended the 

framework in The tolerability of risks from 

nuclear power stations (TOR)
2
. R2P2

1
 discusses 

the meaning of risk and hazard and explains the 

distinction HSE makes between the terms. Hazard 

is the potential for harm from an intrinsic property 

or disposition of something that can cause 

detriment, and risk is the chance that someone or 

something is adversely affected in a particular 

manner by the hazard. The SAPs use these 

definitions. HSE regards anything that presents 

the possibility of danger as a ‘hazard’. The 

relative importance of likelihood and consequence 

in determining control measures may vary. In 

some circumstances, particularly where the 

consequences are very serious or knowledge of 

the likelihood is very uncertain, HSE may choose 

to concentrate solely on the consequences, that is, 

concerned only with the hazard. 

 

SFAIRP, ALARP and ALARA 

The SAPs are consistent with Reducing Risks 

Protecting People: HSE’s Decision Making 

Process (R2P2), which provides an overall 

framework for decision making to aid consistency 

and coherence across the full range of risks falling 

within the scope of the HSW Act. This extended 

the framework in The Tolerability of Risks from 

Nuclear Power Stations (TOR). R2P2 discusses 

the meaning of risk and hazard and explains the 

distinction made between these terms. Hazard is 

the potential for harm from an intrinsic property 

or disposition of something that can cause 

detriment, and risk is the chance that someone or 

something is adversely affected in a particular 

manner by the hazard. The SAPs use these 

definitions, calling anything that presents the 

possibility of danger a ‘hazard’. The relative 

importance of likelihood and consequence in 

determining appropriate control measures will 

vary according to the circumstances. In some 

cases, particularly where the consequences are 

very serious, or knowledge of the likelihood is 

very uncertain, ONR may choose to concentrate 

on the consequences, that is, be concerned 

primarily with the hazard. 

 

 

10 

R2P2
1
 describes risks that are unacceptably high 

and the associated activities would be ruled out 

unless there are exceptional reasons, and risks that 

are so low that they may be considered broadly 

acceptable and no further regulatory pressure to 

R2P2 describes risks that are unacceptably high, 

where the associated activities would be ruled out 

unless there are exceptional reasons, and risks that 

are so low that they may be considered broadly 

acceptable with no further regulatory pressure to 

Introduction of numerical targets brought forward 

from para 13, as it fits more naturally here. 

 

The final sentence has been moved to the next 

para. 
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reduce risks further need be applied. However, the 

legal duty to reduce risk so far as is reasonably 

practicable (SFAIRP) applies at all levels of risk 

and extends below the broadly acceptable level. 

Both R2P2
1
 and TOR

2
 set out indicative 

numerical risk levels, but the requirement to meet 

relevant good practice in engineering and 

operational safety management is of prime 

importance. 

reduce risks further being applied. However, the 

legal duty to reduce risk so far as is reasonably 

practicable (SFAIRP) applies at all levels of risk, 

and extends below the broadly acceptable level.  

The overall risk levels set out in R2P2 and TOR 

have been translated into specific numerical 

targets within the SAPs.  The derivation and basis 

for the SAPs numerical targets are described in 

Annex XX. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Though R2P2, TOR and SAPs set out indicative 

numerical risk levels, meeting relevant good 

practice in engineering and operational safety 

management is of prime importance.  In general, 

ONR has found that meeting relevant good 

practice in engineering, operation and safety 

management leads to risks that are reduced 

SFAIRP and numerical risk levels that are at least 

tolerable, and in many cases broadly acceptable. 

To clarify further the importance of meeting RGP 

rather than focussing on estimated numerical risks. 

11 

In applying the TOR
2
 framework the term ‘as low 

as reasonably practicable’ (ALARP) has been 

introduced: for assessment purposes the terms 

ALARP and SFAIRP are interchangeable and 

require the same tests to be applied. ALARP is 

also equivalent to the phrase ‘as low as reasonably 

achievable’ (ALARA) used by other bodies 

nationally and internationally. 

HSE and ONR guidance generally use the term 

‘as low as reasonably practicable’ (ALARP) as a 

convenient means to express the legal duty to 

reduce risks SFAIRP.  For assessment purposes 

the terms ALARP and SFAIRP are 

interchangeable and require the same tests to be 

applied. ALARP is also equivalent to the phrase 

‘as low as reasonably achievable’ (ALARA) used 

by other bodies nationally and internationally. 

 

12 

The SAPs assist inspectors in the judgement of 

whether, in their opinion, the dutyholder’s safety 

case has satisfactorily demonstrated that the 

requirements of the law have been met. The 

guidance associated with each principle gives 

The SAPs assist inspectors in judging whether, in 

their opinion, the dutyholder’s safety case has 

satisfactorily demonstrated that the requirements 

of the law have been met. The guidance 

associated with each principle gives further 
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further interpretation on their application. interpretation on their application. 

13 

The basis for demonstrably adequate safety is that 

the normal requirements of good practice in 

engineering, operation and safety management are 

met. This is a fundamental requirement for safety 

cases. In addition, this is expected to be supported 

by a demonstration of how risk assessments have 

been used to identify any weaknesses in the 

proposed facility design and operation, showing 

where improvements were considered and to 

demonstrate that safety is not unduly reliant on a 

small set of particular safety features. A number 

of numerical targets are included in the SAPs and 

some of these embody specific statutory limits 

that must be met. 

The starting point for demonstrating that risks are 

ALARP and safety is adequate is that the normal 

requirements of good practice in engineering, 

operation and safety management are met. This is 

a fundamental expectation for safety cases. The 

demonstration should also set out how risk 

assessments have been used to identify any 

weaknesses in the proposed facility design and 

operation, identify where improvements were 

considered and show that safety is not unduly 

reliant on a small set of particular safety features. 

 

 

Brings more into line with R2P2 

 

Mention of numerical targets has been moved 

above to para 10 

 

 

 

 

 

 

 

 

 

 

 The development of standards defining relevant 

good practice often includes ALARP 

considerations, so in many cases meeting these 

standards will be sufficient to demonstrate that 

legal requirements have been satisfied. In other 

cases, for example where standards and relevant 

good practice are less evident or not fully 

applicable, or the demonstration of safety is 

complex, the onus is on the dutyholder to 

implement measures to the point where it can 

demonstrate that the costs of any further measures 

would be grossly disproportionate to the reduction 

in risks achieved by their adoption. 

Para 16 moved to here 

 

The emphasis has been changed to stress that the 

duty to demonstrate risks are ALARP does not 

depend on an inspector being present. 

14 

The principles are used in judging whether 

ALARP is achieved and that is why they are 

written using should or similar language. Priority 

should be given to achieving an overall balance of 

safety rather than satisfying each principle or 

making an ALARP judgement against each 

principle. The principles themselves should be 

The principles are used in helping to judge 

whether ALARP is achieved and that is why they 

are written using “should” or similar language. 

Priority should be given to achieving an overall 

balance of safety rather than satisfying each 

principle, or making an ALARP judgement 

against each principle. The principles themselves 

Rephrasing to make consistent with law and to 

emphasise this is written as guidance to inspectors 

rather than dutyholders. 

 

Project Board asked for a link to the ALARP TAG 

to be considered. 
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applied in a reasonably practicable manner. The 

judgement using the principles in the SAPs is 

always subject to consideration of ALARP. This 

has not been stated in each case to avoid 

repetition. NII’s inspectors need to apply 

judgement on the adequacy of a safety case in 

accordance with HSE guidance on ALARP (see 

www.hse.gov.uk/risk/theory/alarp.htm on the 

HSE website). 

should be met so far as is reasonably practicable. 

This has not been stated in each case to avoid 

excessive repetition. ONR’s inspectors need to 

apply judgement on the adequacy of safety in 

accordance with HSE guidance on ALARP (see 

www.hse.gov.uk/risk/theory/alarp.htm on the 

HSE website) and ONR’s more detailed guidance 

written specifically for the nuclear context (link to 

ALARP TAG) 

15 

In many instances it will be possible to 

demonstrate that the magnitude of the radiological 

hazard will result in doses that will be low, in 

relation to the legal limits, so that considerations 

of off-site effects or detailed worker risks will be 

unnecessary. 

In many instances it will be possible for 

dutyholders to demonstrate that the magnitude of 

the radiological hazard will result in doses that 

will be so low, e.g. in relation to legal limits, that 

detailed consideration of off-site effects and / or 

worker risks is unnecessary. 

The current text fails to make logical sense – 

changing a few words however brings back the 

intended meaning 

16 

The development of standards defining relevant 

good practice often includes ALARP 

considerations, so in many cases meeting these 

standards is sufficient to demonstrate that the 

legal requirement has been satisfied. In other 

cases, for example where standards and relevant 

good practice are less evident or not fully 

applicable or the demonstration of safety is 

complex, the onus is on the dutyholder to 

implement measures to the point where it can 

demonstrate to NII’s inspectors that the costs of 

any further measures would be grossly 

disproportionate to the risks their adoption would 

reduce. 

 Para moved to para 13 

17 

The application of ALARP should be carried out 

comprehensively and balance the risks. This 

requires all applicable principles to be considered 

as a combined set. When judging whether risks 

have been reduced ALARP, it may be necessary 

to take account of conventional risks in addition 

The application of ALARP should be carried out 

comprehensively and consider all applicable 

principles, with all relevant risks considered as a 

combined set. When judging whether risks have 

been reduced ALARP, it may be necessary to take 

account of conventional risks in addition to 
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to nuclear risks. nuclear risks and justify that an appropriate 

balance has been achieved. 

18 

Permissioning 

Regulatory regimes requiring safety submissions 

and/or a licence are referred to as ‘permissioning 

regimes’, and HSC’s approach to such regimes is 

set out in its permissioning policy statement Our 

approach to permissioning regimes, published in 

2003 (see the HSE website). Permissioning 

submissions arise under NIA licence conditions 

and other regulations such as IRR or REPPIR. 

Permissioning 

Regulatory regimes requiring safety submissions 

and/or a licence are referred to as ‘permissioning 

regimes’.  ONR’s approach to such regimes is set 

out in HSE’s Permissioning Policy Statement, 

published in 2003 (see the HSE website). Safety 

submissions to ONR arise predominantly under 

NIA licence conditions, but also under other 

regulations such as IRR or REPPIR. 

 

19 

Interface with other regulatory bodies 

Depending on the nature of the safety case being 

assessed, there may be other regulatory duties and 

processes that need to be taken into account when 

recommending a permissioning or enforcement 

action. These interactions are covered by relevant 

joint statements. The regulatory bodies whose 

processes NII most frequently interface with are: 

  

a) The Environment Agency (EA) and the 

Scottish Environment Protection Agency (SEPA) 

(under Memoranda of Understanding);  

 

b) The Office for Civil Nuclear Security (OCNS) 

on matters of civil nuclear security (under a 

Memorandum of Understanding) - since 1 April 

2007, OCNS has been part of ND; and  

 

c) The Defence Nuclear Safety Regulator (DNSR) 

(under the MOD/HSE Agreement and relevant 

Letters of Understanding on defence nuclear 

matters). 

Interface with other regulatory bodies 

Depending on the nature of the safety case being 

assessed, there may be other regulatory duties and 

processes that need to be taken into account when 

recommending a permissioning or enforcement 

action. These interactions are covered by relevant 

joint statements. The regulatory bodies whose 

processes ONR most frequently interface with 

are: 

  

a) The Environment Agency (EA) and the 

Scottish Environment Protection Agency (SEPA) 

(under Memoranda of Understanding); and 

 

b) The Defence Nuclear Safety Regulator (DNSR) 

(under the MOD/HSE Agreement and relevant 

Letters of Understanding on defence nuclear 

matters). 

This para will need to reflect how interfaces 
with Natural Resources Wales are addressed.  
This will be done immediately prior to 
publishing. 

20 Annex 1 gives further details on the regulatory Annex 1 gives further details on the regulatory Annex 1 will be finalised immediately prior to 
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interfaces between NII and other regulatory 

bodies. 

interfaces between ONR and other regulatory 

bodies. 
publishing 

21 

International framework 

The UK is a member state of the International 

Atomic Energy Agency (IAEA) and contributes to 

the development of safety standards that the IAEA 

publishes. The UK respects these Safety 

Standards and ensures that its own regulations and 

regulatory requirements are consistent with the 

expectations of the IAEA. NII leads on behalf of 

the UK Government in assisting the IAEA in 

developing their standards. In addition, NII assists 

the Government on other matters arising from the 

review meetings of the Convention on Nuclear 

Safety and the Joint Convention on the Safety of 

Spent Fuel Management and on the Safety of 

Radioactive Waste Management. Other areas 

where NII is active in the promotion of 

improvements to nuclear safety include 

participation in the Western Nuclear Regulators 

Association (WENRA), the International Nuclear 

Regulators Association and the Organisation for 

Economic Cooperation and Development’s 

Nuclear Energy Agency. 

International framework 

The UK is a member state of the International 

Atomic Energy Agency (IAEA) and contributes 

actively to the development of Safety Standards 

that the IAEA publishes. The UK applies these 

Safety Standards and ensures that its own 

regulations and regulatory requirements are 

consistent with them. This includes the SAPs, 

which were benchmarked for the 2006 issue 

against IAEA’s Safety Standards and have been 

updated to reflect subsequent changes since 2006 

for this issue.   

 

 

Para split into 2 

 

 In addition to working with IAEA on Safety 

Standards, ONR assists the UK Government on 

matters arising from the review meetings of the 

Convention on Nuclear Safety and the Joint 

Convention on the Safety of Spent Fuel 

Management and on the Safety of Radioactive 

Waste Management. Other areas where ONR is 

active in the promotion of improvements to 

nuclear safety include participation in the Western 

European Nuclear Regulators Association 

(WENRA), the European Nuclear Safety 
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Regulators Group (ENSREG), the International 

Nuclear Regulators Association and the 

Organisation for Economic Cooperation and 

Development’s Nuclear Energy Agency (NEA). 

ONR’s guidance to inspectors seeks to take 

account of developing advice and guidance 

arising from the work of all these and other 

relevant organisations. In particular, the WENRA 

safety reference levels are explicitly incorporated 

as relevant good practice within ONR’s technical 

assessment guides. 

22 

Application of the SAPs 
General 
The SAPs contain principles and guidance. The 

principles form the underlying basis for regulatory 

judgements made by inspectors, and the guidance 

associated with the principles provides either 

further explanation of a principle, or their 

interpretation in actual applications and the 

measures against which judgements can be made. 

 

Application of the SAPs 
General 
The SAPs contain principles and guidance. The 

principles form the underlying basis for regulatory 

judgements made by inspectors, and the guidance 

associated with the principles provides either 

further explanation of a principle, or their 

interpretation in actual applications and the 

measures against which judgements can be made. 

 

23 

Not all of the principles in this document apply to 

all assessments or every facility; clearly, 

principles specific to reactors do not apply to fuel-

cycle facilities. Less obviously, not all of the 

reactor principles apply to all reactors: research 

reactors have significant differences from power 

reactors. Additionally, the assessment of a 

modification to a facility will only require the 

relevant principles to be applied. In short, the 

principles are a reference set from which the 

inspector needs to choose those to be used for the 

particular nuclear safety situation. 

Not all of the principles in this document apply to 

all assessments or every facility; clearly, 

principles specific to reactors do not apply to fuel-

cycle facilities. Less obviously, not all of the 

reactor principles apply to all reactors; research 

reactors have significant differences from power 

reactors. Additionally, the assessment of a 

modification to a facility will only require the 

relevant principles to be applied. In short, the 

principles are a reference set from which the 

inspector should choose those relevant to the 

particular situation. 

 

24 
These SAPs will be used to assess safety cases 

associated with defence-related nuclear and 

The SAPs are used to assess the safety of defence-

related nuclear and radiological activities that fall 

Text now distinguishes between decisions on 

legality and enforcement. 
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radiological activities that fall within NII’s 

responsibilities. In some cases nuclear and 

radiological safety legislation does not apply to 

defence-related nuclear activities, or exemptions 

may apply. An annex to the MOD/HSE agreement 

recognises that these SAPs may not apply to the 

design of a naval reactor plant or a nuclear 

device*. The extent of application of these 

principles to safety cases associated with defence-

related activities will be judged on a basis 

consistent with the ALARP principle, taking due 

cognisance of the unique operating purpose and 

that NII regulation only applies to discrete periods 

of their operating life-cycles. 

within ONR’s responsibilities. In some cases 

however, nuclear and radiological safety 

legislation does not apply to defence-related 

nuclear activities, or exemptions are in place. 

Reflecting this, an annex to the MOD/HSE 

agreement recognises that these SAPs may not 

apply to the design of a naval reactor plant or a 

nuclear device*. The extent of application of these 

principles to the safety of defence-related 

activities will nevertheless be judged on a basis 

consistent with SFAIRP. Moreover, our regulation 

will take due cognisance of the unique operating 

purpose of defence-related activities and that 

ONR regulation only applies to discrete periods of 

their operating lifecycles. 

24 
footnote 

* In accordance with the AWE Act 1991 and 

Amendment Order 1997, the conditions attached 

to a licence under the NIA do not apply in as far 

as they affect the design of a nuclear device. 

* In accordance with the AWE Act 1991 and 

Amendment Order 1997, the conditions attached 

to a licence under the NIA do not apply in as far 

as they affect the design of a nuclear device. 

 

25 

Proportionality 

The Management Regulations and its Approved 

Code of Practice
3
 (ACoP) define three levels of 

risk assessment: low, intermediate and high. 

Nuclear installations are in the high category, 

which should use ‘the most developed and 

sophisticated techniques’. However, there are a 

wide range of hazards associated with different 

facilities and activities on nuclear licensed sites. 

So, within the high category of assessment, the 

depth and rigour of the analysis required for 

nuclear facilities will vary considerably. This is 

consistent with HSC’s Enforcement Policy 

Statement (see the HSE website) that the 

requirements of safety should be applied in a 

manner that is commensurate with the magnitude 

Proportionality 

The Management Regulations and its Approved 

Code of Practice
3
 (ACoP) defines three levels of 

risk assessment: low, intermediate and high. 

Nuclear installations are in the high category, and 

so ‘the most developed and sophisticated 

techniques’ should be used. However, there is a 

wide range of hazards associated with different 

facilities and activities on nuclear licensed sites. 

So, within the high category of assessment, the 

depth and rigour of the analysis required for 

nuclear facilities will still vary considerably. This 

is consistent with ONR’s Enforcement Policy 

Statement (see the ONR website) that the 

requirements of safety should be applied in a 

manner that is commensurate with the magnitude 

The status of the Enforcement Policy will need 
to be checked at the time these SAPs are 
published. 
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of the hazard. Therefore, the extent and detail of 

assessments undertaken by dutyholders as part of 

a safety case, including their independent 

assessment and verification, need to be 

commensurate with the magnitude of the hazards. 

Similarly, subject to other legal duties or public 

policy requirements, regulatory attention should 

also be commensurate with the magnitude of the 

hazard, although issues such as novelty and 

uncertainty will also be factors. 

of the hazard. Therefore, the extent and detail of 

assessments undertaken by dutyholders as part of 

a safety case, including their independent 

assessment and verification, need to be 

commensurate with the magnitude of the hazard. 

Similarly, subject to other legal duties or public 

policy requirements, ONR regulatory attention 

should likewise be commensurate with the 

magnitude of the hazard, although issues such as 

novelty and uncertainty will also be factors. 

26 

Safety cases, and the analyses and assessments 

contained within them, must be fit for purpose and 

in accordance with the nuclear site licence 

condition requirements and with regulation 3 of 

the Management Regulations. They must, among 

other things, be suitable and sufficient for the 

purpose of identifying all measures to control the 

risk. 

Safety cases, and the analyses and assessments 

contained within them, must be fit for purpose, in 

accordance with nuclear site licence condition 

requirements and with Regulation 3 of the 

Management Regulations. They must, among 

other things, be suitable and sufficient for the 

purpose of identifying all measures to control the 

risk. 

 

27 

Inspectors must be proportionate in what they 

require from dutyholders. The higher the hazard 

the more rigorous and comprehensive the 

analysis, which would be expected to lead to 

greater defence in depth to protect people. 

Therefore a low hazard facility may need a much 

more limited analysis to ensure adequacy. This 

might be expected to result in fewer or less 

extensive safety provisions. 

Inspectors must be proportionate in what they 

require from dutyholders. The higher the hazard, 

the more rigorous and comprehensive the analysis 

which would be expected, leading to greater 

defence in depth to protect people. In contrast, a 

low hazard facility will likely require a more 

limited analysis and be provided with fewer or 

less extensive safety provisions. 

 

28 

In some cases, the magnitude of the potential 

radiological hazard may be uncertain. In these 

cases a precautionary approach should be applied 

(R2P2
1
) by erring on the side of safety. Where the 

absence of a radiological hazard cannot be shown, 

an assumption must be made of an appropriate 

radiological hazard and its magnitude. 

In some cases, the magnitude of the potential 

radiological hazard may be uncertain. In these 

cases a precautionary approach should be applied 

(R2P2
1
) by erring on the side of safety. Where the 

absence of a radiological hazard cannot be shown, 

an appropriate radiological hazard and magnitude 

should be assumed. 

 

29 Life-cycle Lifecycle Language has been tidied up 
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The SAPs are for regulatory assessment 

throughout the life-cycle of an activity on a 

nuclear licenced site. Specific sections of the 

SAPs are devoted to siting and decommissioning. 

However, not every principle in the other sections 

will apply to all the other life-cycle stages and as 

always the principles are a reference set from 

which the inspector chooses those to be used for 

the particular stage in the life-cycle. The sections 

of the SAPs on Leadership and management for 

safety (paragraph 43 ff.) and the Regulatory 

assessment of safety cases (paragraph 70 ff.) 

include life-cycle issues. The Engineering 

principles (paragraph 131 ff.) are relevant to 

design, construction, manufacture and installation, 

but will also apply to later operational stages. 

Commissioning is a key stage in providing the 

necessary assurance of safety and a number of the 

principles include aspects of commissioning. 

Decommissioning also needs to be considered at 

all life-cycle stages. IAEA Safety Standard NS-G-

1.2
4
 provides more detailed guidance for the 

assessment aspects to be considered at the main 

life-cycle stages. 

The SAPs are designed to support regulatory 

assessments throughout the lifecycle of nuclear 

facilities. Specific sections are however devoted 

to individual stages, e.g. siting and 

decommissioning. In general, not every principle 

in every section will apply to every lifecycle 

stage.  Instead the principles are a reference set 

from which the inspector should select those 

relevant to the particular stage in the lifecycle. For 

instance, the sections on Leadership and 

Management for Safety (paragraph 43 ff.) and the 

Regulatory Assessment of Safety Cases 

(paragraph 70 ff.) include lifecycle aspects 

covering the entire lifecycle of the facility. The 

Engineering Principles (paragraph 131 ff.) are 

relevant to design, construction, manufacture and 

installation, but will also apply to later operational 

stages. Commissioning is a key stage in providing 

the necessary assurance of safety and a number of 

the principles include aspects of commissioning. 

Decommissioning should also be considered at all 

lifecycle stages.  

IAEA SG not mentioned as is too detailed and has 

been superseded. 

30 

New facilities 

One of the aims of the SAPs is the safety 

assessment of new (proposed) nuclear facilities. 

They represent NII’s view of good practice and 

NII would expect modern facilities to have no 

difficulty in satisfying their overall intent. 

New facilities 

One of the aims of the SAPs is to support the 

regulatory safety assessment of new (proposed) 

nuclear facilities. They represent ONR’s view of 

good practice and we would expect modern 

facilities to have no difficulty in satisfying their 

overall intent. 

 

31 
Facilities built to earlier standards 

Inspectors will assess safety cases against the 

relevant SAPs when judging if a dutyholder has 

Facilities built to earlier standards 

Inspectors should assess safety cases against the 

relevant SAPs when judging if a dutyholder has 

Changed as assessments are not just a matter of 

showing ALARP 
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demonstrated whether risks have been controlled 

to be ALARP. The extent to which the principles 

have been satisfied must also take into account the 

age of the facility or plant. For facilities that were 

designed and constructed to standards that are 

different from current standards the issue of 

whether sufficient measures are available to 

satisfy ALARP considerations will be judged case 

by case. 

demonstrated that legal requirements have been 

met and risks have been controlled to ALARP. 

The extent to which the principles ought to be 

satisfied must also take into account the age of the 

facility or plant. For facilities designed and 

constructed to earlier standards, the issue of 

whether suitable and sufficient measures are 

available to satisfy ALARP will need to be judged 

case by case. 

32 
  Paragraph moved to a new section on PSRs 

below 

33 

For certain activities, such as decommissioning, it 

is recognised that some principles may not be met 

transiently and this is allowable provided the 

result is to achieve a safer end-state. However, 

during this period, the requirement to reduce risks 

ALARP remains. 

Transient Risks 

For certain activities, such as decommissioning, it 

is recognised that some principles may not be met 

transiently; this is allowable provided the result is 

to achieve a safer end-state. However, during this 

period, the requirement to reduce risks ALARP 

remains. 

 

34 

Ageing 

As a facility ages, plant safety margins may be 

eroded and a dutyholder may argue that it is not 

worthwhile to make improvements. Remaining 

lifetime may be invoked in making the ALARP 

demonstration, but this factor should not be used 

to make a case for a facility to operate outside 

legal requirements. A minimum period of ten 

years, or the minimum future life of the facility if 

longer, should be used in ALARP demonstrations. 

Remaining lifetimes of less than ten years will be 

subject to regulatory action to ensure that the 

declared lifetime is not extended beyond that 

assumed without further justification. 

Ageing 

As a facility ages, safety margins may be eroded 

and a dutyholder may argue that making 

improvements is not worthwhile. The short 

remaining lifetime of the facility may be invoked 

as part of the ALARP demonstration. However, 

this factor should not be accepted to justify the 

facility operating outside legal requirements, or at 

levels of risk that are unacceptably high (see 

SAPs Numerical Targets). A safety case which 

argues for not making an improvement based 

predominantly on limited future lifetime should 

only be accepted where the maximum extent of 

the future operational life is irrevocably fixed and 

provides a suitable margin of safety. In cases 

where the planned lifetime is not irrevocably 
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fixed, a minimum period of ten years (or the 

unavoidable necessary life of the facility, if 

longer) should be considered for the purposes of 

judging whether risks are ALARP 

New Para 

 Continuous Improvement and Periodic Safety 

Reviews  

The principle of continuous improvement is 

central to achieving sustained high standards of 

nuclear safety. This is underpinned by legal 

requirements to reduce risks to ALARP and for 

detailed periodic safety reviews to seek further 

improvements. These requirements ensure that, no 

matter how high the standards of nuclear design 

and subsequent operations are, the quest for 

improvement never stops. Seeking to learn from 

events, new knowledge and experience, both 

nationally and internationally, must be a 

fundamental feature of the safety culture of the 

UK nuclear industry. 

New paragraph adopted from Weightman 
Report summary.  This new section is a post-
Fukushima enhancement 

32 

A common situation when the SAPs are applied to 

facilities built to earlier standards is in the 

assessment of a Periodic Safety Review (PSR) as 

required by Licence Condition 15 (see the HSE 

website). PSRs are a thorough and comprehensive 

review of the safety case at regular intervals 

throughout a nuclear facility's life. The reviews 

are more wide ranging than a restatement of the 

safety case (see IAEA Safety Standard NS-G-1.2
4
 

and NS-G-2.10
5
). 

In keeping with these sentiments, the SAPs are 

intended to be applied in the assessment of 

Periodic Safety Reviews (PSR, as required by 

Licence Condition 15, see the ONR website). A 

PSR includes a comprehensive assessment of the 

facility’s condition, operating experience, safety 

case, and management arrangements and culture, 

looking forward at least the next 10 years and 

normally to the end of life. The review is carried 

out at appropriate intervals through the different 

lifecycle phases of the facility.   

Para 32 moved from above. 
 
Changes are to make PSR consistent with 
later descriptions.  Also “regular intervals” 
does not allow for flexibility – such as resetting 
the PSR clock on submission of a new safety 
case (if properly scoped), or different 
periodicity in different circumstances. 
 
The final sentence has been moved and 
expanded into a new para of its own 

New para 

 PSRs are more wide ranging than a restatement of 

the safety case and instead provide a systematic 

reassessment of whether the safety case remains 

adequate for all operations that may affect safety. 

New para expanding final sentence of 32.  
 
Mention of resilience here is a post-
Fukushima enhancement.  
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This entails reviews that consider all levels of 

Defence in depth (see EKP.3) from the robustness 

of the facility’s design through to the resilience of 

its emergency preparedness arrangements.  

 

 

 Safety and Security Assessments 

Safety and security legislation impose separate, 

specific duties on licensees / duty holders.  

Sometimes these duties overlap, as in REPPIR  

[Ref] where Hazard Identification and Risk 

Evaluation (HIRE) assessments need to consider 

both safety-derived initiators and potential 

unauthorised behaviour of employees or the 

public.  On other occasions they are interrelated.  

For instance, while malicious acts such as 

sabotage or terrorism would not normally be 

considered when determining the reasonably 

practicable preventative or protective measures 

needed in the interests of safety, what might be 

done to mitigate (etc) the consequences from such 

acts should nevertheless be considered within 

safety assessments. 

 

 

 In general, the aims of safety and security 

legislation will be complementary, in that both are 

intended to lead to measures that reduce the risk 

of harm to the public and workers arising from 

nuclear facilities, and so measures that adequately 

address the requirements of one set of legislation 

will often satisfy the requirements of the other.  

On other occasions a common solution will not be 

possible, and duty holders will need to determine 

a solution that separately addresses the 

requirements of safety and security legislation.  In 

practical terms this may mean (for instance to 

reduce the total amount of documentation 
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required) that duty holders may choose to 

combine safety- and security-derived assessments 

into single documents, or choose to keep those 

parts of the safety case which are also needed to 

meet security duties separate from the rest of the 

safety case. Such approaches are perfectly 

acceptable provided the totality of these 

documents addresses the totality of the duties 

from the two areas.  In particular, the combining 

of assessments in this way should not be taken to 

imply security assessments lie within the remit of 

safety legislation, or vice versa. 

 

 Given this complementary relationship between 

safety and security, these SAPs include guidance 

on how to assess security-related matters where 

these fall within the vires of safety legislation, ie 

because of overlap or inter-relation.  This 

guidance is provided in the specific sections of the 

principles where this applies.  Detailed 

information on the National Objectives, 

Requirements and Model Standards for nuclear 

security purposes is contained in the NORMS 

document [Ref], which supports implementation 

of the Nuclear Industries Security Regulations 

2003.  
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Multi-facility sites 

When considering the radiological hazards and 

risks posed by a nuclear site, all the facilities, 

services and activities on it need to be considered. 

In most cases, the SAPs are considered in relation 

to single facilities and so the control of risks is 

also generally considered on a facility basis. 

However, there is a need to consider the totality of 

control of risks from a site (see R2P2
1
 paragraph 

Multi-facility sites 

When assessing the hazards and risks posed by a 

nuclear site, all the facilities, services and 

activities on it need to be considered. In most 

cases, the SAPs are applied in relation to single 

facilities and so the control of risks is also 

generally considered on a facility basis. However, 

there is sometimes also a need to consider the 

totality of risks from a site and how these are 

It is not just the radiological risks that need be 

considered. 

 

R2P2 reference does not add value – this is a para 

primarily about societal risks. 

 

Final sentences clarify ONR’s position in light of 

Fukushima, but the text still needs to be shared 

with the full NTG.   
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136). Two different situations arise: where all the 

facilities and services are under the control of a 

single licensee, covered by a single nuclear site 

licence, and where some of the facilities and 

services are on neighbouring sites, under the 

control of different dutyholders. Many of the 

issues are similar. 

controlled, for example when a single initiating 

event can affect multiple facilities. Two different 

situations arise: where all the facilities and 

services are under the control of a single licensee, 

covered by a single nuclear site licence, and 

where some of the facilities and services are on 

neighbouring sites, under the control of different 

dutyholders.  In the former case, the licensee has a 

duty to manage all the risks within its control so 

that total risks are ALARP, including risks from 

multi-facility events.  In the latter, ONR expects 

licensees and others in control of major nuclear 

hazards to cooperate with one another so that 

multi-facility risks from neighbouring sites are 

controlled to ALARP. 

36 

Sites that have multiple facilities often produce a 

set of individual safety cases for each facility. 

Shared services are also generally dealt with by 

separate cases. The division of the site in this way 

requires the definition of boundaries and 

interfaces between facilities, facilities and 

services, and services. It also requires an 

appropriate combination of the individual 

analyses to develop the site safety case. This is 

necessary to account for the interactions and 

interdependencies between facilities and services. 

Individual sites that have multiple facilities often 

produce individual safety cases for each facility. 

Shared services are also generally dealt with by 

separate cases. The division of a site’s safety case 

in this way requires the definition of boundaries 

and interfaces between facilities, facilities and 

services, and services. It also requires an 

appropriate combination of the individual 

assessments to provide an overall site safety case 

which accounts for the interactions and 

interdependencies between facilities and services. 

 

37 

Determining whether risks have been controlled 

and reduced ALARP therefore requires an overall 

consideration of the site and, in determining if 

good practices have been met, all risks need to be 

assessed. On a complex site there will be many 

different radiological hazards and risks that, in 

determining the necessary safety measures for the 

site, may need to be balanced in demonstrating 

that the overall risks are ALARP. 

 Para deleted as says nothing more than has been 

said already. 
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Alternative approaches 

The principles are written bearing in mind the 

content of safety cases likely to be submitted to 

the NII. However, dutyholders may wish to put 

forward a safety case that differs from this 

expectation and, as in the past, the inspector will 

consider such an approach. In these cases the 

dutyholder is advised to discuss the method of 

demonstration with NII beforehand. Such cases 

will need to demonstrate equivalence to the 

outcomes associated with the use of the principles 

here, and such a demonstration may need to be 

examined in greater depth to gain such an 

assurance. An example of such a situation is the 

greater use of passive safe concepts. 

Alternative approaches 

The SAPs have been written bearing in mind the 

content of safety cases we expect to be submitted 

to ONR. However, dutyholders may wish to put 

forward safety cases that differ from these 

expectations. As in the past, ONR inspectors 

should consider such submissions on their 

individual merits. However, where the approach 

being followed differs substantially from the 

expectations set out here, inspectors should advise 

dutyholders to discuss the method of 

demonstration with ONR beforehand. Such cases 

will need to demonstrate equivalence to the 

outcomes associated with the use of the principles 

here, and such a demonstration may need to be 

examined in greater depth to gain such an 

assurance. 

Text has been clarified. 

 

Mention of passive safe concepts is considered 

superfluous and so has been deleted. 

 

The text read previously as advice to dutyholders 

rather than advice to inspectors 
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ENGINEERING PRINCIPLES  

These principles comprise the major part of the 

SAPs. Engineering standards need to be high to 

achieve the necessary high level of nuclear safety. 

Achievement of this can then be checked against 

the fault analysis principles in the section on Fault 

analysis (paragraph 496 ff.), usually in an iterative 

manner. 

ENGINEERING PRINCIPLES  

These principles comprise the major part of the 

SAPs. Engineering standards need to be high to 

achieve the necessary high levels expected for 

nuclear safety, especially for fault conditions. As 

such, these principles need to be used in parallel 

with the Fault Analysis SAPs (paragraph 496 ff.), 

mirroring the iterative nature of licensees’ 

engineering design and fault analysis processes. 

Improved clarity 

132 

The principles in this section are presented in three 

main groups as follows:  

a) key principles;  

b) general principles;  

c) engineering principles for specific areas. 

The principles in this section are presented in three 

main groups as follows:  

a) key principles;  

b) general principles;  

c) engineering principles for specific areas. 
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Collectively, this section brings together a range of 

engineering topics that should be considered in 

dealing with the assessment of a facility and/or 

site. 

Collectively, this section brings together a range of 

engineering topics that should be considered when 

assessing the safety of a facility and/or site. 

 

134 

The ALARP principle has been discussed in the 

Introduction (paragraph 9 ff.) and applies in 

assessments made against the engineering 

principles. Similarly, the engineering principles 

apply across a wide range of facilities of differing 

magnitude of radiological hazard and the guidance 

on the proportionate approach set out earlier 

should be applied. Applying these principles 

therefore requires judgement in deciding whether 

in any particular instance enough has been done in 

relation to each of the relevant principles. 

The requirement for ALARP is discussed in the 

Introduction (paragraph 9 ff.) and must be applied 

in assessments made against the engineering 

principles. Similarly, the engineering principles 

apply across a wide range of facilities of differing 

type and magnitude of hazard and so the guidance 

on adopting a proportionate approach set out in 

paragraph 25ff should be followed. Applying these 

principles therefore requires judgement in deciding 

which principles are relevant to the situation being 

assessed and then whether enough has been done 

in relation to each applicable principle. 
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In applying these principles, the inspector should 

consider their application to all stages of a 

facility’s life-cycle. For example, it should be 

designed and operated so that it may be 

decommissioned safely, as soon as is reasonably 

practicable, and in accordance with radioactive 

waste management principles. 

When using these principles, inspectors should 

consider their relevance to all stages of a facility’s 

lifecycle. For example, facilities should be 

designed and operated so that they may be 

decommissioned safely and in accordance with 

radioactive waste management principles. 

Final section removed to align with revised 
ONR policy on the timing of decommissioning. 

 


