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Commentary 

148 

Safety classification and standards 

The effective implementation of defence in depth 

needs support from a number of general 

principles and related measures that assure the 

reliability and capability of the means of 

achieving the objectives. It is important that 

structures, systems and components, including 

software for instrumentation and control, are 

classified on the basis of their safety significance 

and are designed, manufactured, installed and 

then subsequently commissioned, operated and 

maintained to a level of quality commensurate 

with their classification. 

Safety classification and standards 

Effective implementation of the safety aspects 

sought by the Key Engineering Principles relies 

upon a number of general principles and related 

measures aimed at ensuring the reliability and 

capability of the facility’s safety measures. For 

instance, it is important that structures, systems 

and components, including software for 

instrumentation and control, are classified on the 

basis of their safety significance as determined 

by the Fault Analysis of the facility (see FA.1).  

For designs under development, the safety 

classification may be an iterative process, with 

preliminary safety class assignments needing to 

be finalised using Fault Analysis.  It is important 

that all structures, systems and components are 

designed, manufactured, installed and then 

subsequently commissioned, operated and 

maintained to a level of quality commensurate 

with their classification. The principles given 

within this section are intended to apply to all 

levels of defence in depth listed in Table 1). 

 

 

ECS.1 
Safety categorisation 

The safety functions to be delivered within the 

facility, both during normal operation and in the 

Safety categorisation 

The safety functions to be delivered within the 

facility, both during normal operation and in the 
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event of a fault or accident, should be 

categorised based on their significance with 

regard to safety. 

event of a fault or accident, should be identified 

and then categorised based on their significance 

with regard to safety. 

New para 

 The identification should follow a systematic 

approach linked to the fault analysis for the 

facility (see para 496ff).  For power reactors, the 

set of safety functions should address the three 

fundamental safety functions listed in para 440. 

For other facilities, an analogous list of 

fundamental safety functions should be derived 

appropriate to the prevailing risks and hazards 

and then used as part of the safety function 

identification.  The safety functions identified 

should be sufficiently detailed to support 

subsequent safety classification activities (see 

ECS.2) and to facilitate a clear demonstration in 

the safety case of their effective delivery.  

 

149 

A safety categorisation scheme could be 

determined on the following basis:  

a) Category A – any function that plays a 

principal role in ensuring nuclear safety.  

b) Category B – any function that makes a 

significant contribution to nuclear safety.  

c) Category C – any other safety function. 

The safety categorisation scheme employed 

should be linked explicitly with the licensee’s 

design basis analysis (see para FA.9+1). Various 

schemes are in use in the UK; these principles 

have been written assuming categorisation on the 

following basis:  

a) Category A – any function that plays a 

principal role in ensuring nuclear safety.  

b) Category B – any function that makes a 

significant contribution to nuclear safety.  

c) Category C – any other safety function. 

 

150 

The method for categorising safety functions 

should take into account:  

a) the consequence of failing to deliver the safety 

function;  

b) the extent to which the function is required, 

The method for categorising safety functions 

should take into account:  

a) the consequence of failing to deliver the safety 

function;  

b) the extent to which the function is needed, 
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either directly or indirectly, to prevent, protect 

against or mitigate the consequences of initiating 

faults;  

c) the potential for a functional failure to initiate 

a fault or exacerbate the consequences of an 

existing fault;  

d) the likelihood that the function will be called 

upon. 

either directly or indirectly, to prevent, protect 

against or mitigate the consequences of initiating 

faults;  

c) the potential for a functional failure to initiate 

a fault or exacerbate the consequences of an 

existing fault;  

d) the likelihood that the function will be called 

upon. 

151 

The categorisation of safety functions should 

take no account of any redundancy, diversity or 

independence within the design – these aspects 

relate to the structures, systems and components 

required to deliver the safety function. 

The categorisation of safety functions should take 

no account of any redundancy, diversity or 

independence within the design – these aspects 

relate to the structures, systems and components 

that deliver the safety functions. 

 

152 

The categorisation assigned to each safety 

function should be used to classify structures, 

systems and components required to deliver that 

function. 

The categorisation assigned to each safety 

function should be used to classify the structures, 

systems and components that deliver the 

function. 

 

ECS.2 

Safety classification of structures, 
systems and components 

Structures, systems and components that have to 

deliver safety functions should be identified and 

classified on the basis of those functions and 

their significance with regard to safety. 

Safety classification of structures, 
systems and components 

Structures, systems and components that have to 

deliver safety functions should be identified and 

classified on the basis of those functions and their 

significance to safety. 

 

New para 

 Where safety functions are delivered or 

supported by human action, these human actions 

should be identified and classified on the basis of 

those functions and their significance to safety 

(see EHF. 3). The methods used for determining 

the classification should be analogous to those 

used for classifying structures, systems and 

components outlined in the following paragraphs. 

 

153 The method for classifying the safety Methods for classifying the safety significance of  
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significance of a structure, system or component 

should primarily be based on deterministic 

methods, complemented where appropriate by 

probabilistic methods and engineering 

judgement, with account taken of factors such 

as:  

a) the category of safety function(s) to be 

performed by the item (see Principle ECS.1);  

b) the consequences of failure to perform its 

function;  

c) the probability that the item will be called 

upon to perform a safety function;  

d) the time following any initiating fault at 

which, or the period throughout which, it will be 

called upon to operate. 

structures, systems or components should be 

based primarily on deterministic methods, 

complemented where appropriate by probabilistic 

methods and engineering judgement, with 

account taken of factors such as:  

a) the category of safety function(s) to be 

performed by the item (see Principle ECS.1);  

b) the consequences of failure to perform its 

function;  

c) the probability that the item will be called 

upon to perform a safety function; and 

d) the time following any initiating fault at 

which, or the period throughout which, it will be 

called upon to operate in order to bring the 

facility to a stable safe state. 

154 

A safety classification scheme could be 

determined on the following basis:  

a) Class 1 – any structure, system or component 

that forms a principal means of fulfilling a 

Category A safety function.  

b) Class 2 – any structure, system or component 

that makes a significant contribution to fulfilling 

a Category A safety function, or forms a 

principal means of ensuring a Category B safety 

function.  

c) Class 3 – any other structure, system or 

component. 

A number of different safety classification 

schemes are in use in the UK. The following 

scheme, linked to the categorisation scheme 

outlined in para 149, is recommended in these 

principles:  

a) Class 1 – any structure, system or component 

that forms a principal means of fulfilling a 

Category A safety function.  

b) Class 2 – any structure, system or component 

that makes a significant contribution to fulfilling 

a Category A safety function, or forms a 

principal means of ensuring a Category B safety 

function.  

c) Class 3 – any other structure, system or 

component. 

 

155 
Appropriately designed interfaces should be 

provided between structures, systems and 

components of different classes to ensure that 

Appropriately designed interfaces should be 

provided between (or within) structures, systems 

and components of different classes to ensure 
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any failure in a lower class item will not 

propagate to an item of a higher class. 

Equipment providing the function to prevent the 

propagation of failures should be assigned to the 

higher class. 

that any failure in a lower class item will not 

propagate to an item of a higher class. Equipment 

providing the function to prevent the propagation 

of failures should be assigned to the higher class. 

156 

Auxiliary services that support components of a 

system important to safety should be considered 

part of that system and should be classified 

accordingly unless failure does not prejudice 

successful delivery of the safety function. 

Auxiliary services (including essential services, 

see para 370ff) that support components of a 

system important to safety should be considered 

part of that system and should be classified 

accordingly unless failure does not prejudice 

successful delivery of its safety functions. 

 

ECS.3 

Standards 

Structures, systems and components that are 

important to safety should be designed, 

manufactured, constructed, installed, 

commissioned, quality assured, maintained, 

tested and inspected to the appropriate standards. 

Codes and Standards 

Structures, systems and components that are 

important to safety should be designed, 

manufactured, constructed, installed, 

commissioned, quality assured, maintained, 

tested and inspected to the appropriate codes and 

standards. 

 

157 

The standards should reflect the functional 

reliability requirements of structures, systems 

and components and be commensurate with their 

safety classification. 

The codes and standards applied should reflect 

the functional reliability requirements of the 

structures, systems and components and be 

commensurate with their safety classification. 

 

 

 Codes and standards should be preferably 

nuclear-specific leading to a conservative design 

commensurate with the importance of the safety 

function(s) being delivered. Each code or 

standard adopted should be evaluated to 

determine its applicability, adequacy and 

sufficiency and should be supplemented or 

modified as necessary to a level commensurate 

with the importance of the relevant safety 

function(s). 

Moved from 159 

158 Appropriate national or international codes and Appropriate nuclear industry-specific, national or  
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standards should be adopted for Classes 1 and 2 

of structures, systems and components. For Class 

3, appropriate non-nuclear-specific codes and 

standards may be applied. 

international codes and standards should be 

adopted for Class 1 and 2 structures, systems or 

components. For Class 3, if there is no 

appropriate nuclear industry-specific code or 

standard, an appropriate non-nuclear-specific 

code or standard should be applied instead.  

159 

Codes and standards should be preferably 

nuclear-specific codes or standards leading to a 

conservative design commensurate with the 

importance of the safety function(s) being 

performed. The codes and standards should be 

evaluated to determine their applicability, 

adequacy and sufficiency and should be 

supplemented or modified as necessary to a level 

commensurate with the importance of the safety 

function(s) being performed. 

 Moved to before 158 

160 

Where a structure, system or component is 

required to deliver multiple safety functions, and 

these can be demonstrated to be delivered 

independently of one another, codes and 

standards should be used appropriate to the 

category of the safety function. Where 

independence cannot be demonstrated, codes and 

standards should be appropriate to the class of 

the structure, system or component (ie in 

accordance with the highest category of safety 

function to be delivered). Whenever different 

codes and standards are used for different 

aspects of the same structure, system or 

component, the compatibility between these 

should be demonstrated. 

Where a single item (ie a structure, system or 

component) needs to deliver multiple safety 

functions, and these can be demonstrated to be 

delivered by the item independently of one 

another, then separate codes and standards should 

be used appropriate to the parts of the item 

providing each safety function. Where such 

independence cannot be demonstrated, codes and 

standards should be appropriate to the class of the 

item (ie in accordance with the highest category 

of safety function to be delivered). Whenever 

different codes and standards are used for 

different aspects of the same item, the 

compatibility between these codes and standards 

should be demonstrated. 

 

161 
The combining of different codes and standards 

for a single aspect of a structure, system or 

component should be avoided or justified when 

The combining of different codes and standards 

for a single aspect of a structure, system or 

component should be avoided. Where this cannot 
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used. Compatibility between these codes and 

standards should be demonstrated. 

be avoided, the combining of the codes and 

standards should be justified and their mutual 

compatibility demonstrated. 

ECS.4 

Codes and standards 

For structures, systems and components that are 

important to safety, for which there are no 

appropriate established codes or standards, an 

approach derived from existing codes or 

standards for similar equipment, in applications 

with similar safety significance, may be applied. 

Absence of established codes and 
standards 

Where there are no appropriate established codes 

or standards, an approach derived from existing 

codes or standards for similar equipment, in 

applications with similar safety significance, 

should be adopted. 

 

ECS.5 

Use of experience, tests or analysis 

In the absence of applicable or relevant codes 

and standards, the results of experience, tests, 

analysis, or a combination thereof, should be 

applied to demonstrate that the item will perform 

its safety function(s) to a level commensurate 

with its classification. 

Use of experience, tests or analysis 

In the absence of applicable or relevant codes and 

standards, the results of experience, tests, 

analysis, or a combination thereof, should be 

applied to demonstrate that the structure, system 

or component will perform its safety function(s) 

to a level commensurate with its classification. 

 

EQU.1 

Equipment qualification 

Qualification procedures 

Qualification procedures should be in place to 

confirm that structures, systems and components 

that are important to safety will perform their 

required safety function(s) throughout their 

operational lives. 

Equipment qualification 

Qualification procedures 

Qualification procedures should be applied to 

confirm that structures, systems and components 

will perform their allocated safety function(s) in  

all normal operational, fault and accident 

conditions identified in the safety case and for the 

duration of their operational lives. 

 

162 
The qualification procedures should demonstrate 

a level of confidence commensurate with their 

safety classification. 

The qualification procedures should provide a 

level of confidence commensurate with the 

item’s safety classification. 

 

163 
Procedures for the qualification of equipment 

should address operational, environmental and 

fault conditions (including severe accidents 

The qualification procedures should address all 

relevant operational, environmental, fault and 

accident conditions (including severe accidents). 
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where appropriate) specified in the design. 

164 

The procedures should include a physical 

demonstration that individual items can perform 

their safety function(s) under the required 

conditions, and within the time substantiated in 

the facility’s safety case. 

The procedures should include a physical 

demonstration that individual items can perform 

their safety function(s) under the conditions, and 

within the time substantiated in the facility’s 

safety case. 

 

165 

The procedures should ensure that adequate 

arrangements exist (Licence Condition 6, see the 

HSE website) for the recording and retrieval of 

lifetime data covering the item’s construction, 

manufacture, testing, inspection and 

maintenance to demonstrate that any 

assumptions made in the safety case remain valid 

throughout operational life. 

The procedures should ensure that adequate 

arrangements exist (Licence Condition 6, see the 

ONR website) for the recording and retrieval of 

lifetime data covering the item’s construction, 

manufacture, testing, inspection and maintenance 

to demonstrate that any assumptions made in the 

safety case remain valid throughout operational 

life. 

 

333 

Safety systems and safety-related 
instrumentation 

Nuclear facilities use a variety of systems 

concerned with safety. At the highest level of 

importance there are the safety systems. These 

are provided to detect potentially dangerous 

plant failures or conditions and to implement 

appropriate safety actions. The ‘safety systems’ 

principles below apply to the engineered systems 

upon which any safety function depends. They 

encompass, therefore:  

a) protection systems that sense unsafe 

conditions in the facility and automatically 

initiate the operation of appropriate systems for 

maintaining a safe condition;  

b) safety actuation systems, such as heat removal 

systems and reactor shutdown systems that are 

brought in to assure the preservation of a safe 

state condition within the facility; and  

Safety systems and safety-related control 
and instrumentation 

Nuclear facilities use a variety of systems to 

achieve appropriate levels of safety. At the 

highest level of importance there are the safety 

systems. These are provided to detect potentially 

dangerous plant failures or conditions and to 

implement appropriate safety actions. The ‘safety 

systems’ principles below apply to the engineered 

systems upon which any safety function depends. 

They encompass, therefore:  

a) protection systems that sense unsafe 

conditions in the facility and automatically 

initiate the operation of appropriate systems to 

maintain safe conditions;  

b) safety actuation systems, such as heat removal 

systems and reactor shutdown systems, that are 

brought in to assure the preservation of safe 

conditions at the facility; and  
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c) essential services (or safety system support 

features) that provide electrical or pneumatic 

power, cooling and lubrication required by 

protection systems and the safety actuation 

systems. 

 c) systems providing essential services to items 

within the scope of a)  or b), such as electrical 

power,  pneumatic/hydraulic pressure, cooling or 

lubrication. 

334 

The principles in this section apply to both active 

and passive safety systems. However, in the case 

of passive safety systems, not all of the principles 

may apply or their application may be more 

restricted because of the inherent features of 

such systems. 

The principles in this section apply to both active 

and passive safety systems. However, in the case 

of passive safety systems, not all of the principles 

may apply or their application may be more 

restricted because of the inherent features of 

such systems. 

 

335 

Additional principles that should also be applied 

are to be found in the sub-sections following the 

key principles (paragraph 148 ff.). Protection 

and safety actuation systems may also be served 

by essential services (or safety system support 

features) and additional principles relating to 

these are to be found in the sub-section on 

Essential services (paragraph 370 ff.). 

Further principles relevant to this section may be 

found in the general engineering sub-sections 

starting at para 148 and the Essential services 

section (para 370 ff). 

 

ESS.1 

Requirement for safety systems 

All nuclear facilities should be provided with 

safety systems that reduce the frequency or limit 

the consequences of fault sequences, and that 

achieve and maintain a defined safe state. 

Provision of safety systems 

All nuclear facilities should be provided with 

safety systems that reduce the frequency or limit 

the consequences of fault sequences, and that 

achieve and maintain a defined stable, safe state. 

 

336 

A reactor should be provided with safety systems 

that can shut it down safely in normal operating 

and fault conditions and maintain it in the 

shutdown condition. There should be a margin of 

reactivity that allows for systematic changes and 

uncertainties in nuclear characteristics, variations 

in plant state and other processes or mechanisms 

that might affect the reactivity of the core, even 

for the most reactive conditions of the core. 

Power reactors should be provided with safety 

systems to shut them down safely in normal 

operating and fault conditions and then maintain 

it in a shutdown condition. There should be a 

margin of reactivity that allows for systematic 

changes and uncertainties in nuclear 

characteristics, variations in plant state and other 

processes or mechanisms that might affect the 

reactivity of the core, even for the most reactive 
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conditions of the core. 

ESS.2 

Determination of safety system 
requirements 

The extent of safety system provisions, their 

functions, levels of protection necessary to 

achieve defence in depth and required 

reliabilities should be determined. 

Safety system specification 

The extent of safety system provisions, their 

functions, levels of protection necessary to 

achieve defence in depth and reliability 

requirements should be determined. 

 

ESS.3 

Monitoring of plant safety 

Adequate provisions should be made to enable 

the monitoring of the plant state in relation to 

safety and to enable the taking of any necessary 

safety actions. 

Monitoring of plant safety 

Adequate provisions should be made to enable 

the monitoring of the plant state in relation to 

safety and to enable the taking of any necessary 

safety actions during normal operations, fault and 

accident conditions. 

 

338 

Monitoring provisions should be classified as 

safety or safety-related systems as appropriate 

and should be made:  

a) in a central control location; and  

b) at emergency locations (preferably a single 

point) that will remain habitable during 

foreseeable facility emergencies. 

Monitoring provisions should be classified as 

safety or safety-related systems as appropriate 

and should be made:  

a) in a central control location; and  

b) at emergency locations on the site (preferably 

a single location for a reactor) that will remain 

habitable during foreseeable facility or site 

emergencies. 

 

 

ESS.4 

Adequacy of initiating variables 

Variables used to initiate a safety system action 

should be identified and shown to be sufficient 

for the purpose of protecting the facility. 

Adequacy of initiating variables 

The variables used to initiate a safety system 

action should be identified and shown to be 

suitable and sufficient for the system to achieve 

its safety function(s). 

 

339 

The limiting conditions for these variables for 

which the safety system has been qualified 

should be specified. The safety system should be 

designed to respond so that these limiting 

The limiting values of these variables, up to 

which the safety system has been qualified, 

should be specified (operating rules). The safety 

system should be designed to respond so that 

these limiting values are not transgressed in any 
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conditions are not transgressed. fault or accident condition where it provides a 

safety function. 

ESS.5 

Plant interfaces 

The interfaces required between a safety system 

and the plant to detect a fault sequence and bring 

about a safe facility state should be engineered 

by means that have a direct, known, timely and 

unambiguous relationship with plant behaviour. 

Plant interfaces 

The interfaces between the safety system and the 

plant to detect a fault condition and bring about a 

stable safe state should be engineered by means 

that have a direct, known, timely and 

unambiguous relationship with plant behaviour. 

 

340 

For example, if the action is to initiate a coolant 

flow then the flow should be measured directly 

and not inferred from measurement of power to 

actuation devices such as pumps, valves etc. 

For example, if the action is to initiate a coolant 

flow then the flow should be measured directly 

and not inferred from measurements of power to 

actuation devices such as pumps, valves etc. 

 

ESS.6 

Adequacy of variables 

Where it is not possible to use a directly related 

variable to detect a fault sequence, the variable 

chosen should have a known relationship with 

the fault sequence. 

Adequacy of variables 

Where it is not possible to use a directly related 

variable to detect a fault condition, the variable 

chosen should have a known relationship with 

the fault condition. 

 

341 

The physical and temporal coupling should be as 

close as possible. Any mechanism for the 

transmission of misleading information should 

be analysed and appropriate corrective measures 

adopted. 

Any mechanism that might give rise to the fault 

condition being misdiagnosed or remaining 

undetected should be analysed and appropriate 

corrective measures adopted. 

 

ESS.7 

Diversity in the detection of fault 
sequences 

The protection system should employ diversity 

in the detection of fault sequences, preferably by 

the use of different variables, and in the initiation 

of the safety system action to terminate the 

sequences. 

Diversity in the detection of fault 
sequences 

All Class 1 protection systems should employ 

diversity in their detection of and response to 

fault conditions, preferably by the use of different 

variables. 

 

342 This principle applies in particular to UK civil 

nuclear power reactor safety systems and in 

 Text made redundant by specifying that this 

applies to Class 1 systems. 
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particular to high integrity safety systems. 

ESS.8 

Automatic initiation 

A safety system should be automatically initiated 

and normally no human intervention should be 

necessary following the start of a requirement for 

protective action. 

Automatic initiation 

Safety systems should be initiated automatically 

and no human intervention should then be 

necessary to deliver the safety function(s). 

 

343 

The design should be such that facility personnel 

cannot negate correct safety system action at any 

time, but they can initiate safety system 

functions and perform necessary actions to deal 

with circumstances that might prejudice safety. 

The design should be such that the operators or 

other facility personnel cannot negate a correct 

safety system action, but can initiate safety 

system functions and perform the necessary 

actions to deal with circumstances that might 

prejudice safety. See also EHF principles, and in 

particular EHF.1 to EHF.5. 

 

ESS.9 

Time for human intervention 

Where human intervention is necessary 

following the start of a requirement for 

protective action, then the time before such 

intervention is required should be demonstrated 

to be sufficient. 

Time for human intervention 

Where human intervention is needed to support a 

safety system following the start of a requirement 

for protective action, then the timescales over 

which the safety system will need to operate 

unaided should be demonstrated to be sufficient. 

Rephrased to make it clearer that the focus of 

demonstration relates to the safety system and not 

to the delivery of the human action 

344 

The practice on UK civil nuclear power reactor 

facilities is that no human intervention should be 

necessary for approximately 30 minutes 

following the start of a requirement for 

protective action. It would be expected that this 

practice continues to be met. 

In keeping with internationally accepted relevant 

good practice for power reactors, no human 

intervention should be necessary for 

approximately 30 minutes from the start of the 

safety system initiation.  

 

ESS.10 

Definition of capability 

The capability of a safety system, and of each of 

its constituent sub-systems and components, 

should be defined. 

Definition of capability 

The capability of a safety system, and of each of 

its constituent sub-systems and components, 

should be defined and substantiated. 

 

345 
The capability should exceed by a clear margin 

the maximum service requirement(s) including 

The capability should exceed that necessary for 

the effective delivery of the safety functions in 

the prevailing operating environment (e.g. in 
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the environmental envelope. The selected margin 

should make due allowance not only for 

uncertainties in plant characteristics, but also for 

the effects of foreseeable degradation 

mechanisms. 

fault or accident conditions) by a clear margin 

(see also EQU.1). The selected margins should 

make due allowance not only for uncertainties in 

plant characteristics, but also for the effects of 

foreseeable degradation mechanisms (see 

EAD.2). 

ESS.11 

Demonstration of adequacy 

The adequacy of the system design as the means 

of achieving the specified function and reliability 

should be demonstrated for each system. 

Demonstration of adequacy 

The adequacy of the system design to achieve its 

specified functions and reliabilities should be 

demonstrated for each safety system. 

 

346 

A ‘safety schedule’ (also known as a fault and 

protection schedule) should be provided that lists 

all postulated faults and hazards with 

unacceptable consequences. The schedule should 

include all initiating faults with their frequencies 

and consequences, the safety systems and 

beneficial safety-related systems involved for 

each initiating fault and the overall protection 

claim. 

A fault schedule (sometimes known as a safety 

schedule or a fault and protection schedule) 

should be provided to link faults, fault sequences 

and safety measures (see FA.8). For each 

initiating fault or event, the schedule should 

identify the relevant initiating fault frequencies, 

the potential fault consequences, the safety 

systems and administrative safety measures that 

provide protection, any beneficial safety-related 

systems, the mitigated fault sequence frequency 

and the overall protection claim. The fault 

schedule should also identify any passive safety 

measures claimed to prevent faults or mitigate 

their consequences. 

 

ESS.12 

Prevention of service infringement 

Adequate provisions should be made to prevent 

the infringement of any service requirement of a 

safety system, its sub-systems and components. 

Prevention of service infringement 

Adequate arrangements should be in place to 

prevent any infringement of the services 

supporting a safety system, its sub-systems or 

components. 

 

347 

Infringement of any service would include 

removal or degradation of support services such 

as power supplies, instrument air, environment 

etc. 

Infringement of a service includes the removal or 

degradation of support services such as power 

supplies, pneumatic/hydraulic pressure or 

instrument air, or adverse changes to the item’s 

operating environment.  
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348 

Where prevention, or acceptably low likelihood, 

of infringement cannot be demonstrated, features 

should be incorporated to ensure a fail-safe 

outcome. 

Where prevention, or an acceptably low 

likelihood of infringement cannot be 

demonstrated, features should be incorporated to 

ensure a failsafe outcome. 

 

ESS.13 

Confirmation to operating personnel 

There should be a direct means of confirming to 

operating personnel:  

a) that a demand for safety system action has 

arisen;  

b) that the safety actuation systems have 

operated fully; and  

c) whether any limiting condition for which the 

safety system has been qualified has been 

exceeded. 

Confirmation to operating personnel 

There should be direct means of confirming to 

operating personnel:  

a) that a demand for safety system action has 

arisen;  

b) that the safety systems have operated 

(actuated) fully and correctly; and  

c) whether any limiting condition (operating rule) 

has been exceeded which takes the safety system 

beyond its substantiated capability (see ESS.10). 

 

349 
Such means should be clear and preferably 

sourced from the system carrying out the action. 

Such means should be clear and preferably 

sourced from the system carrying out the action 

(see also EHF.7). 

 

ESS.14 

Prohibition of self-resetting of actions 
and alarms 

Safety system actions and associated alarms 

should not be self-resetting, irrespective of the 

subsequent state of the initiating fault. 

Self-resetting of safety systems 

Safety system actions and associated alarms 

should not be self-resetting, irrespective of the 

subsequent status of the initiating fault. 

 

ESS.15 

Alteration of configuration, operational 
logic or associated data 

No means should be provided, or be readily 

available, by which the configuration of a safety 

system, its operational logic or the associated 

data (trip levels etc) may be altered, other than 

by specifically engineered and adequately 

secured maintenance/testing provisions used 

under strict administrative control. 

Alteration of configuration, operational 
logic or associated data 

No means should be provided, or be readily 

available, by which the configuration of a safety 

system, its operational logic or the associated 

data (trip levels etc) can be altered, other than by 

specifically engineered and adequately secured 

maintenance/testing provisions used under strict 

administrative control. 
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ESS.16 

No dependency on external sources of 
energy 

Where practicable, following a safety system 

action, maintaining a safe facility state should 

not depend on an external source of energy. 

No dependence on external sources of 
energy 

Where practicable, following a safety system 

action, maintaining a stable, safe state should not 

depend on an external source of energy. 

 

350 
For this principle an external source of energy 

means external to a safety system. 

For this principle an external source of energy 

means external to the safety system (see also 

paras 352 and 370ff). 

 

ESS.17 

Fault identification and assurance of safe 
state 

Foreseeable faults within a safety system that 

could cause any single plant variable, or 

combination of variables, to change to 

significantly less safe values should be identified 

and, as necessary, avoidance measures or 

appropriate protective features provided. 

Faults originating from safety systems  

Potential faults originating from within safety 

systems (e.g. due to spurious or mal-operation) 

should be identified and protection against them 

provided. 

 

351 

This principle is aimed at ensuring that the plant 

remains safe following the occurrence of 

foreseeable safety system faults. This includes, 

but is not limited to, the placement of the safety 

system in a fail-safe state, where practicable and 

achievable, following the detection of safety 

system faults. 

This principle is aimed at ensuring that the 

facility remains safe following foreseeable safety 

system faults. The protection provided might for 

instance include designing the safety system so 

that it will enter a failsafe state upon detection of 

a fault. See also ESS.22. 

 

ESS.18 

Failure independence 

No fault, internal or external hazard should 

disable a safety system. 

Failure independence 

No design basis event should disable a safety 

system. 

 

352 

Safety systems should be physically separate, 

independent, isolated from other systems, 

including safety-related systems, and share no 

equipment or services. There should be adequate 

segregation between independent parts of the 

safety system (including pipework and cabling) 

Safety systems should be physically separate, 

independent, isolated from other systems, 

including safety-related systems, and share no 

equipment or services. There should be adequate 

segregation between independent parts of the 

safety system (including pipework and cabling) 
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and also between a safety system and other 

facility equipment that, in the event of a fault, 

might jeopardise the safe working of the safety 

system. 

and also between a safety system and other 

facility equipment that, in the event of a fault, 

might jeopardise the safe working of the safety 

system (see also para 155). 

ESS.19 

Dedication to a single task 

A safety system should be dedicated to the single 

task of performing its safety function. 

Dedication to a single task 

A safety system should be dedicated solely to the 

provision of its allocated safety functions. 

 

353 

Where it is necessary for other functions to be 

encompassed, the whole system should be 

classified as a safety system and the safety 

function should not be jeopardised by the other 

functions. 

Where more than one safety function is to be 

delivered by a safety system, the whole system 

should be classified in accordance with the 

guidance in para 154, with interfaces managed as 

per para 155. 

 

ESS.20 

Avoidance of connections to other 
systems 

Connections between any part of a safety system 

(other than the safety system support features) 

and a system external to the plant should be 

avoided. 

Avoidance of connections to other 
systems 

Connections between any part of a safety system  

and a system external to the plant (other than to 

safety system support and monitoring features) 

should be avoided. 

 

354 

If connections external to the plant cannot be 

avoided, for electrical, electronic or computer-

based safety systems they should be restricted in 

function to that of monitoring only, and should 

incorporate adequate isolation features so that no 

fault associated with that equipment or its 

connections would jeopardise the function of the 

safety system. 

Where external connections to electrical, 

electronic or computer-based safety systems 

cannot be avoided, they should be restricted in 

function to unidirectional links, and should 

incorporate adequate isolation features so that  

faults cannot propagate and then jeopardise the 

functions of the safety system. 

 

ESS.21 

Reliability 

The design of a safety system should avoid 

complexity, apply a fail-safe approach and 

incorporate the means of revealing internal faults 

from the time of their occurrence. 

Reliability 

The design of safety systems should avoid 

complexity, apply a failsafe approach and 

incorporate means of revealing internal faults at 

the time of their occurrence. 
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355 

Where this principle cannot be achieved because 

of the use of complex hardware, the elements of 

a safety demonstration should be determined. 

The demonstration should include:  

a) a comprehensive examination of all the 

relevant scientific and technical issues;  

b) a review of precedents set under comparable 

circumstances in the past;  

c) an independent third-party assessment in 

addition to the normal checks and conventional 

design;  

d) periodic review of further developments in 

technical information, precedent and best 

practice. 

Where this cannot be achieved, e.g. because of 

the use of complex hardware, the reliability of 

the safety system should be demonstrated. The 

safety case should include:  

a) a comprehensive examination of all the 

relevant scientific and technical issues;  

b) a review of precedents set under comparable 

circumstances in the past;  

c) an independent third-party assessment in 

addition to the normal checks and conventional 

design; and 

d) periodic review of further developments in 

technical information, precedent and best 

practice. 

 

356 

The nature of some systems may be such that it 

is not possible to reveal all faults until the time 

of a test, eg in the case of fluid or mechanical 

systems. In such cases, in-service or periodic 

testing will be the sole means available to 

support reliability claims for the equipment, see 

Principle EMT.6 (paragraph 189 f.). 

The nature of some safety systems means that 

faults cannot easily be detected (revealed) at the 

time of their occurrence, eg in the case of fluid or 

mechanical systems. In such cases, the safety 

case should specify the in-service or periodic 

testing needed to support the reliability claims of 

the equipment (see EMT.6). 

 

ESS.22 

Avoidance of spurious operation 

A safety system should avoid spurious operation 

at a frequency that might directly or indirectly 

degrade safety. 

Avoidance of spurious actuation 

Spurious actuation of safety systems should be 

avoided by means such as the provision of 

multiple independent divisions within the design 

architecture and majority voting. 

 

New para 

 For a complex Class 1 safety system (e.g. one 

which is computer-based), spurious actuation 

brought about by common cause failures of 

system components (e.g. separate divisions 

within the design architecture) should be 

analysed as a design basis fault (see paras 154 

and 512ff). The fault analysis should assume that 
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the common cause also disables all other safety 

functions provided by the system, but may 

assume such disabling does not further 

exacerbate the fault.  

ESS.23 

Allowance for unavailability of equipment 

In determining the safety system provisions, 

allowance should be made for the unavailability 

of equipment. 

Allowance for unavailability of equipment 

In determining the safety systems to be provided, 

allowance should be made for the potential 

unavailability of equipment. 

 

357 

Sources of equipment unavailability will include: 

a) testing and maintenance; 

b) non-repairable equipment failures; and  

c) unrevealed failures. 

The safety case should identify the permitted 

combinations of equipment unavailability for 

each permitted operating state (operating rules), 

applying design basis analysis (see para 517) and 

probabilistic safety analysis (see para 532). 

Reasons for equipment unavailability considered 

in the safety case should include:  

a) the need for testing and maintenance;  

b) catering for non-repairable equipment 

failures; and  

c) the potential for and likelihood of unrevealed 

failures (see para 356). 

 

ESS.24 

Minimum operational equipment 
requirements 

The minimum amount of operational safety 

system equipment for which any specified 

facility operation will be permitted should be 

defined and shown to meet the single failure 

criterion. 

 This para has been deleted as its content is already 

stated in the re-drafted version of the previous 

paragraph.  The para links to para 517 which, 

amongst other things, highlights the need to apply 

the single failure criterion. 

ESS.25 

Safety system vetoes 

The vetoing or the taking out of service of any 

safety system function should be avoided. 

Taking safety systems out of service 

The vetoing or the taking out of service of any 

safety system function should be avoided. 

 

358 Where such action is proposed, each need should Where such action cannot be avoided, the safety  
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be justified and the adequacy of its 

implementation demonstrated. In a safety system 

comprising several redundant or diverse sub-

systems no single action should affect more than 

one sub-system. 

case should justify that there will be sufficient 

control of the hazard at all times (see NT.2). 

Where a safety system comprises several 

redundant or diverse sub-systems, only one sub-

system should be permitted to be out of service 

or vetoed at any one time. 

ESS.26 

Maintenance and testing 

Maintenance and testing of a safety system 

should not initiate a fault sequence. 

Maintenance and testing 

Maintenance and testing of a safety system 

should not initiate a fault sequence. 

 

   Para moved to follow ESS.27 

ESS.27 

Computer-based safety systems 

Where the system reliability is significantly 

dependent upon the performance of computer 

software, the establishment of and compliance 

with appropriate standards and practices 

throughout the software development life-cycle 

should be made, commensurate with the level of 

reliability required, by a demonstration of 

‘production excellence’ and ‘confidence-

building’ measures. 

Computer-based safety systems 

Where the system reliability is significantly 

dependent upon the performance of computer 

software, compliance with appropriate standards 

and practices throughout the software 

development lifecycle should be established in 

order to provide assurance of the final design.  

Second sentence moved to later in this section 

359 

For a computer-based safety system the 

technology is not amenable to traditional 

methods of reliability assessment. The following 

principle presents the elements of a procedure to 

demonstrate the adequacy of a safety system 

using computer-based technology. The safety 

demonstration for the hardware elements of such 

systems should include the items listed in 

paragraph 355. 

The complexity of computer-based safety 

systems means they are usually not amenable to 

traditional methods of reliability assessment. 

This principle therefore provides for elements of 

a procedure to demonstrate the adequacy of such 

systems. The safety demonstration for hardware 

elements of these systems should include the 

items listed in para 355. 

Moved from after ESS.26 

New para 
 The rigour of the standards and practices applied 

should be commensurate with the level of 

reliability required. The standards and practices 
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should demonstrate ‘production excellence’ and, 

through the application of ‘confidence-building’ 

measures, provide proportionate confidence in 

the final design. 

360 

‘Production excellence’ requires a demonstration 

of excellence in all aspects of production, 

covering initial specification through to the 

finally commissioned system, comprising the 

following elements:  

a) Thorough application of technical design 

practice consistent with current accepted 

standards for the development of software for 

computer-based safety systems.  

b) Implementation of an adequate quality 

assurance programme and plan in accordance 

with appropriate quality assurance standards. 

c) Application of a comprehensive testing 

programme formulated to check every system 

function, including:  

• prior to installation on site, the 

verification of all phases of the system 

production process and the validation of 

the integrated system against its 

requirements specification by persons 

not involved in the specification and 

design activities;  

• following installation on site, a 

demonstration that the safety system, in 

conjunction with the plant, performs to 

requirements, this demonstration being 

devised by persons other than the 

system specifiers, designers or 

manufacturers; and  

‘Production excellence’ is a demonstration of 

excellence in all aspects of production from the 

initial specification through to the finally 

commissioned system. It should include the 

following elements:  

a) Thorough application of technical design 

practice consistent with current accepted 

standards for the development of software for 

computer-based safety systems; 

b) Implementation of a modern standards quality 

management system; 

c) Application of a comprehensive testing 

programme formulated to check every system 

function, including:  

• prior to installation on site, the 

verification of all phases of the system 

production process and the validation of 

the integrated system against its 

specification by persons not involved in 

the specification and design activities;  

• following installation on site, a 

demonstration that the safety system, in 

conjunction with the plant, performs in 

accordance with its specification. This 

demonstration should be devised by 

persons not involved in the system’s 

specification, design or manufacture; 

and  

• a programme of dynamic testing, 
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• a programme of dynamic testing, 

applied to the complete system that is 

capable of demonstrating that the 

system meets its reliability 

requirements. 

applied to the complete system to 

demonstrate that the system is 

functioning as intended. 

361 

Independent ‘confidence-building’ should 

provide an independent and thorough assessment 

of a safety system’s fitness for purpose. This 

comprises the following elements:  

a) Complete and preferably diverse checking of 

the finally validated production software by a 

team that is independent of the systems 

suppliers, including:  

• independent product checking 

providing a searching analysis of the 

product;  

• independent checking of the design and 

production process, including activities 

needed to confirm the realisation of the 

design intention; and 

b) Independent assessment of the test 

programme, covering the full scope of test 

activities. 

Independent ‘confidence-building’ should 

provide an independent and thorough assessment 

of the safety system’s fitness for purpose. This 

should include the following elements:  

a) Complete, and preferably diverse checking of 

the finally validated production software by a 

team that is independent of the system’s 

suppliers, including:  

• independent product checking that 

provides a searching analysis of the 

final system;  

• independent checking of the design and 

production processes, including the 

activities undertaken to confirm the 

realisation of the design intent; and 

b) Independent assessment of the comprehensive 

testing programme covering the full scope of the 

test activities. 

 

New para 

 When demonstrating ‘production excellence’ 

and applying ‘confidence-building’ measures for 

computer-based safety systems: 

• verification is the process of ensuring 

that a phase in the system lifecycle 

meets the requirements imposed on it 

by the previous phase; and 

• validation is the process of testing and 

evaluation of the integrated computer 

system (hardware and software) to 

These definitions have been transferred from the 

Glossary as they are only relevant here. 
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ensure compliance with functional, 

performance and interface 

requirements. 

New para 

 Statistical testing is highly recommended as an 

approach for demonstrating the numerical 

reliability of computer-based safety systems. 

Such testing may play a role in both ‘production 

excellence’ and ‘confidence-building’ aspects of 

the safety justification. 

 

362 

Should weaknesses be identified in the 

production process, compensating measures 

should be applied to address these. The type of 

compensating measures will depend on, and 

should be targeted at, the specific weaknesses 

found. 

If weaknesses are identified in the production 

process, compensating measures should be 

applied to address these. The choice of 

compensating measures and their effectiveness 

should be justified in the safety case. 

 

363 

Control and instrumentation of safety-
related systems 

Besides the safety systems identified above there 

are other systems, known as safety-related 

systems that, while having a significant influence 

on safety, do not have a direct fault sequence 

termination function. The control and 

instrumentation of safety-related systems (which 

includes the facility control system, indicating 

and recording instrumentation, alarm systems 

and communications systems) have a close 

relationship with safety systems and are covered 

in this sub-section. 

Control and instrumentation of safety-
related systems 

Safety-related systems are distinct from safety 

systems (see previous section) in that, while they 

often have a significant influence on safety, they 

do not provide the primary means of protection 

for fault sequences. In a control and 

instrumentation context, safety-related systems 

include facility control systems, indicating and 

recording instrumentation, alarm systems and 

communications systems. 

 

364 

There is also a group of systems used for the 

detection of criticality incidents, ie incidents 

involving the inadvertent accumulation into a 

critical mass of material that can undergo 

nuclear fission. A criticality incident detection 

 Para deleted, as CIDAS systems are not, 
strictly-speaking, safety-related (they are 
safety systems that mitigate consequences). 
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system is strictly an alarm system that provides 

an additional layer of safety by causing prompt 

evacuation of personnel and therefore limitation 

of doses. Such systems are regarded as 

sufficiently important to warrant the provision of 

high reliability systems and are therefore classed 

as safety-related systems. 

ESR.1 

Provision in control rooms and other 
locations 

Suitable and sufficient safety-related system 

control and instrumentation should be available 

to the facility operator in a central control room, 

and as necessary at appropriate locations on the 

facility. 

Provision in control rooms and other 
locations 

Suitable and sufficient safety-related system 

control and instrumentation should be available 

to the facility operator in a central control room, 

and as necessary at appropriate secondary 

control or monitoring locations. 

 

365 
Principle EHF.7 (paragraph 382 f.) on user 

interfaces is also relevant to this principle. 

Principle EHF.7 on user interfaces is also 

relevant to this principle. 

 

366 

The provisions should encompass normal 

operation, abnormal operation and postulated 

fault conditions including, where reasonably 

practicable, severe accidents. The equipment 

should include indicating and recording 

instrumentation and controls as appropriate. 

The systems should provide for control, 

monitoring and data recording in normal 

operations, fault conditions and severe accidents. 

The extent of these provisions should be 

consistent with the fault analysis and justified in 

the safety case. See also para 642. 

 

ESR.2 

Performance requirements 

The reliability, accuracy, stability, response time, 

range and, where appropriate, the readability of 

instrumentation, should be adequate for its 

required service. 

Performance requirements 

The reliability, accuracy, stability, response time, 

range and, where appropriate, the readability of 

instrumentation, should be adequate for it to 

deliver its safety functions. 

 

ESR.3 

Provision of controls 

Adequate and reliable controls should be 

provided to maintain variables within specified 

ranges. 

Provision of controls 

Adequate and reliable controls should be 

provided to maintain all safety-related plant 

parameters within their specified ranges 

(operating rules). 
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ESR.4 

Minimum operational equipment 

The minimum control and instrumentation for 

which facility operation may be permitted should 

be specified and its adequacy substantiated. 

Minimum operational equipment 

The minimum control and instrumentation in each 

of the facility’s permitted operating modes should 

be specified (operating rules) and its adequacy 

substantiated. 

 

ESR.5 

Standards for computer based 
equipment 

Where computers or programmable devices are 

used in safety-related systems, evidence should 

be provided that the hardware and software are 

designed, manufactured and installed to 

appropriate standards. 

Standards for computer based equipment 

Where computers, programmable or non-

programmable devices are used in safety-related 

systems, evidence should be provided that the 

hardware and software are designed, 

manufactured and installed to appropriate 

standards. 

 

New para 

 For modern complex control systems, the 

avoidance of spurious operation cannot be 

guaranteed. Therefore major, spuriously initiated 

failures of control systems should be analysed as 

initiating faults in the fault analysis (see FA.2). 

 

ESR.6 

Power supplies 

Safety-related system control and 

instrumentation should be operated from power 

supplies whose reliabilities and availabilities are 

consistent with the functions being performed. 

Power supplies 

Safety-related system control and instrumentation 

should be operated from power supplies whose 

reliabilities and availabilities are consistent with 

the safety functions being performed. 

 

367 

In the cases of monitoring, warning and 

communication functions, the supplies should be 

uninterruptible. 

In the case of monitoring, warning and 

communication functions, these supplies should 

be uninterruptible and independent of other 

safety-related systems. 

 

ESR.7 

Communications systems 

Adequate communications systems should be 

provided to enable information and instructions 

to be transmitted between locations and to 

provide external communications with auxiliary 

Communications systems 

Adequate communications systems should be 

provided to enable information and instructions to 

be transmitted between locations on and, where 

necessary, off the site. The systems should 

The addition to this para and the following new 

para are post-Fukushima enhancements 
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services and such other organisations as may be 

required. 

provide robust means of communication during 

normal operations, fault conditions and severe 

accidents. 

New para 

 The safety functions to be delivered by these 

systems should be analysed and justified in the 

safety case and be consistent with the site’s 

emergency preparedness and accident response 

arrangements (see AM.1). 

 

368 
These communication systems should not have 

any adverse effect on safety systems, or safety-

related systems. 

The communication systems should be designed 

to not have any adverse effect on safety systems, 

or other safety-related systems.  

 

ESR.8 

Monitoring of radioactive substances 

Instrumentation should be provided to enable 

monitoring of the locations and quantities of 

radioactive substances that may escape from 

their engineered environment. 

Monitoring of radioactive material 

Instrumentation should be provided to detect the 

leak or escape of radioactive material from its 

designated location and then to monitor its 

location and quantity. 

 

ESR.9 

Response of control systems to normal 
plant disturbances 

Control systems should respond in a timely and 

stable manner to normal plant disturbances 

without causing demands on safety systems. 

Response of control systems to normal 
plant disturbances 

Control systems should respond in a timely, 

reliable and stable manner to normal plant 

disturbances without causing demands on safety 

systems. 

 

ESR.10 

Demands on safety systems in the event 
of control system faults 

Faults in control systems and other safety-related 

instrumentation should not cause an excessive 

frequency of demands on a safety system. 

Demands on safety systems in the event 
of control system faults 

Faults in control systems and other safety-related 

instrumentation should not cause an excessive 

frequency of demands on safety systems or take 

any safety system beyond its capability limits. 

 

369 
An analysis should be provided that identifies 

the foreseeable ways in which control systems 

under fault conditions, including multiple control 

An analysis should be provided that identifies the 

foreseeable ways in which control system faults, 

including multiple spurious faults or failures on 
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faults, could generate demands on safety 

systems. 

demand, could generate a demand on a safety 

systems (see also ESS.4, ESS.10 and ESS.11). 

370 

Essential services 

Essential services are those resources necessary 

to maintain the safety systems in an operational 

state at all times, and they may also provide 

supplies to safety-related systems. The services 

may include electricity, gas, water, compressed 

air, fuel and lubricants, and may need to satisfy 

two requirements. The first requirement is to 

provide a guaranteed, or non-interruptible 

short-term supply to ensure continuity until the 

long-term essential supply is established, and the 

second is to ensure that there is adequate 

capacity to supply the service until normal 

supplies can be restored. The following 

principles are additional to the safety system and 

safety-related instrumentation principles. 

Essential services 

Essential services are those resources necessary 

to maintain the safety systems in an operational 

state at all times, and they may also provide 

supplies to safety-related systems. The services 

may include electricity, gas, water, compressed 

air, fuel and lubricants, and may need to satisfy 

two requirements. The first requirement is to 

provide an uninterruptible short-term supply to 

ensure continuity until the long-term essential 

supply is established, and the second is to ensure 

that there is adequate capacity to supply this 

service until normal supplies can be restored.  

The final sentence has been removed as it 

suggests that the focus of this section is on 

control and instrumentation. 

EES.1 

Provision 

Essential services should be provided to ensure 

the maintenance of a safe plant state in normal 

operation and fault conditions. 

Provision 

Essential services should be provided to ensure 

the maintenance of a safe plant state in normal 

operation and in fault and accident conditions. 

 

EES.2 

Sources external to the site 

Where a service is obtained from a source 

external to the nuclear site, that service should 

also be obtainable from a back-up source on the 

site. 

Sources external to the site 

Where a service is obtained from a source 

external to the site, that service should also be 

obtainable from a suitably independent and 

diverse back-up source on the site. 

 

EES.3 

Capacity, duration, availability and 
reliability 

Each back-up source should have the capacity, 

duration, availability and reliability to meet the 

maximum requirements of its dependent 

Capacity, duration, availability and 
reliability 

Each source should have the capacity, duration, 

availability, resilience and reliability to meet the 

maximum demands of its dependent systems. 

Modified, as this principle ought to apply more 

generally than just to back-up sources. 
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systems. 

371 

It should provide that service for a sufficient 

period of time to allow the facility to be brought 

to a safe state and maintained in that state until 

such time as the normal supply is restored. 

The source should provide the service for a 

sufficient period of time to allow the facility to be 

brought to a stable, safe state and then maintained 

in that state until such time as the normal supply 

is restored.  See also para 642+4. 

 

New para 

 Where the source, or elements of the source are 

located on the site, its safety classification should 

be assigned in accordance with para 156, (i.e. be 

based in the first instance on the classification of 

the systems or equipment it supports). 

 

EES.4 

Sharing with other plants 

Where essential services are shared with other 

plants on a multi-facility site, the effect of the 

sharing should be taken into account in assessing 

the adequacy of the supply. 

Sharing with other facilities 

Where essential services are shared with other 

facilities on a multi-facility site, this should be 

taken into account in assessing the adequacy of 

the supply. 

 

372 

It should be shown that the safety requirements 

for all facilities are met for all operational states 

(including maintenance) and fault conditions. 

It should be shown that the safety functions of all 

the facilities will be delivered in all permitted 

operating modes (including during maintenance) 

and for fault and accident conditions (see also 

para 124). 

 

EES.5 

Cross-connections to other services 

The capacity of the essential services to meet the 

demands of the supported safety functional 

requirement(s) should not be undermined by 

making cross-connections to services provided 

for non-safety functions. 

Cross-connections to other services 

The ability of the essential services to meet the 

demands of the safety function(s) they support 

should not be undermined by making cross-

connections to services provided for safety 

functions of a lower category (see para 149). 

 

373 

Where such cross-connections are necessary, 

provisions should be made to isolate the essential 

services from these other services so that the 

essential services can meet their safety 

Where such cross-connections are necessary, 

provision should be made to isolate the essential 

service from these other services (see also para 

124+1). 
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functional requirements. 

EES.6 

Alternative sources 

Alternative sources of essential services should 

be designed so that their reliability would not be 

prejudiced by adverse conditions in the services 

to which they provide a back-up. 

Reliability of back-up sources 

Back-up sources of essential services should be 

designed so that their reliability will not be 

prejudiced by adverse conditions in the services 

to which they provide a back-up, e.g. from 

common cause failures. 

 

EES.7 

Protection devices 

Protection devices provided for essential service 

components or systems should be limited to 

those that are necessary and that are consistent 

with facility requirements. 

Protection devices 

The protection devices provided for essential 

service components or systems should be 

consistent with the safe operation of the facility 

and limited to those justified as necessary in the 

safety case. 

 

374 

Possible actions of protection devices should be 

taken into account in reliability assessments. 

Over-protecting can be detrimental to safety. The 

overall provision of protection devices and their 

potential effects on the facility and its safety 

systems should therefore be analysed and 

justified. 

 

EES.8 

Sources external to the site 

Where a source external to the nuclear site is 

employed as the only source of the essential 

services needed to provide adequate protection, 

the specification and in particular the availability 

and reliability should be the same as for an on-

site source. 

 EES.8 has been deleted, as it partially contradicts 

EES.2 (and so sets a wrong expectation) and it 

did not provide firm enough guidance to be 

useful. 

 

This is a post-Fukushima enhancement 

EES.9 

Loss of service 

Essential services should be designed so that the 

simultaneous loss of both normal and back-up 

services will not lead to unacceptable 

consequences. 

Simultaneous loss of service 

Essential services should be designed so that the 

simultaneous loss of both normal and back-up 

services will not lead to unacceptable 

consequences. 

 

New para  The safety case should analyse such losses of This is a post-Fukushima enhancement to clarify 
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service and demonstrate the continuing safety of 

the facility. Elements of the demonstration should 

include, where appropriate: 

a) justifying how further back-ups will be 

brought into service to meet the safety 

demand; 

b) showing there would be sufficient time 

available to restore the service before 

unacceptable consequences could arise;  

c) demonstrating the likelihood and 

consequences of the event mean that it is 

not reasonably practicable to add further 

back-up provisions to the design; and 

d) where the potential consequences merit 

this, employing severe accident analysis 

to show that the site’s emergency 

arrangements would be sufficient to 

manage the event  (see paras 543ff and 

para 638+1ff) 

the expectations of EES.9 

    

 

 


