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1
 

Commentary 

203 

Layout 

The following principles address the layout of the 

facilities on a site, the plant within a facility(ies) 

and structures, systems and components within a 

plant. Specific principles, where appropriate, are 

contained in subsequent sub-sections. 

Layout 

The following principles address the layout of the 

facilities on a site, the plant within facilities and of 

structures, systems and components at the facility.  

 

204 

The layout of a site or of plant in any particular 

facility is important to safety in that it can affect 

ease of access for normal operational needs. 

Facility layout may have an influence upon the 

ability to meet the duty to reduce radiation doses 

to ALARP and can be a factor in providing means 

of preventing unauthorised access. Layout can 

also affect consequences of incidents, particularly 

internal and external hazards, and the access 

conditions following an incident. 

The layout of a site or of plant in any particular 

facility is important to safety in that it can affect 

ease of access for normal operational needs. The 

layout may have an influence upon the ability to 

meet the duty to reduce radiation exposures to 

ALARP and can be a factor in providing means of 

preventing unauthorised access. Layout can also 

affect the consequences of faults, particularly from 

internal and external hazards, and the access 

conditions following faults or accidents. 

 

ELO.1 

Access 

The design and layout should facilitate access for 

necessary activities and minimise adverse 

interactions during such activities. 

Access 

The design and layout should facilitate access for 

necessary activities and minimise adverse 

interactions while not compromising security 

aspects. 

Additional security clause is in view of SSR2/1 
Requirement 38 

205 
The layout should:  

a) ensure that sufficient access, lighting etc is 

The layout should:  

a) make provision for construction, assembly, 

The addition to Clause d) and the new Clause 
h) are Fukushima enhancements 

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



- 2 - 

available to be able to carry out all necessary 

operational, maintenance, inspection and testing 

activities;  

b) ensure that radiation doses to workers carrying 

out operational, maintenance, inspection and 

testing activities are ALARP;  

c) minimise adverse interactions during 

operational, maintenance, inspection and testing 

activities with other structures systems or 

components;  

d) provide an alternative means of access to 

facilities and control functions essential to safety 

that may require local manual intervention; 

e) ensure a safe means of escape, with normal and 

emergency lighting, from buildings or plant areas 

that may be affected by an incident; and f) have 

alternative access to rescue equipment in all 

normally manned areas. 

installation, erection, decommissioning and 

demolition 

b) ensure that sufficient access, lighting etc is 

available to carry out all necessary operational, 

maintenance, inspection and testing activities;  

c) ensure that radiation doses to workers carrying 

out operational, maintenance, inspection and 

testing activities are ALARP;  

d) minimise adverse interactions with other 

structures systems or components during 

operational, maintenance, inspection and testing 

activities and during fault or accident conditions;  

e) provide an alternative means of access to 

facilities and control functions essential to safety 

that may require local manual intervention; 

f) ensure a safe means of escape, with normal and 

emergency lighting, from buildings or plant areas 

that may be affected by an incident;  

g) provide for alternative access to rescue 

equipment in all normally manned areas; and 

h) make provision for equipment and services 

required for accident management and emergency 

preparedness. 

ELO.2 

Unauthorised access 

Unauthorised access to or interference with safety 

systems and their reference data and with safety-

related structures and components should be 

prevented. 

Unauthorised access 

Unauthorised access to, or interference with 

structures systems and components or their 

reference data should be prevented. 

Simplified as appears unnecessarily 
complicated. 

New para 
 Unauthorised access includes remote access to 

computer programs and reference data.   

 

ELO.3 
Movement of nuclear matter 

Site and facility layouts should minimise the 

Movement of nuclear matter 

Site and facility layouts should minimise the need 
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movement of nuclear matter. for movement of nuclear matter. 

ELO.4 

Minimisation of the effects of incidents 

The design and layout of the site and its facilities, 

the plant within a facility and support facilities and 

services should be such that the effects of 

incidents are minimised. 

Minimisation of the effects of incidents 

The design and layout of the site, its facilities 

(including enclosed plant), support facilities and 

services should be such that the effects of faults 

and accidents are minimised. 

 

206 

For example, the design and layout should:  

a) minimise the direct effects of incidents, 

particularly internal and external hazards, on 

structures, systems or components;  

b) minimise any interactions between a failed 

structure, system or component and other safety-

related structures, systems or components;  

c) ensure site personnel are physically protected 

from direct or indirect effects of incidents;  

d) facilitate access for necessary recovery actions 

following an event. 

For example, the design and layout should:  

a) minimise the direct effects of initiating events, 

particularly from internal and external hazards, on 

structures, systems or components;  

b) not compromise the safety of the site, or its 

facilities, structures, systems and components; 

c) minimise any interactions between a failed 

structure, system or component and other 

structures, systems or components;  

d) ensure site personnel are physically protected 

from direct and indirect effects of faults; and  

e) facilitate access for necessary recovery actions 

and re-supply of essential stocks, materials, 

equipment and personnel following an accident. 

Clause e) has been expanded in light of 
Fukushima 
 
 

207 

Support facilities and services important to the 

safe operation of the nuclear facility should be 

designed and routed so that, in the event of 

incidents, sufficient capability to perform their 

emergency functions will remain. Support 

facilities and services include access roads, water 

supplies, fire mains and site communications. 

Essential services and support facilities important 

to the safe operation of the facility should be 

designed and routed so that, in the event of a fault 

or accident, sufficient capability to perform their 

safety functions will remain. Support facilities and 

services include access roads, water supplies, fire 

mains, flood defences and drainage, essential 

services and site communications. 

 

208 

External and internal hazards 

External hazards are those natural or man-made 

hazards to a site and facilities that originate 

externally to both the site and its processes, ie the 

External and internal hazards 

External hazards are those natural or man-made 

hazards to a site and facilities that originate 

externally to both the site and its processes, i.e. 

Last sentence removed, as introductory paras 
are supposed to be scene-setting rather than 
providing guidance.  The wording has been 
transferred to EHA.1. 
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dutyholder may have very little or no control over 

the initiating event. External hazards include 

earthquake, aircraft impact, extreme weather, 

electromagnetic interference (off-site cause) and 

flooding as a result of extreme weather/climate 

change (this list is not exhaustive). Terrorist or 

other malicious acts are assessed as external 

hazards. The dutyholder should demonstrate that 

an effective process has been applied to identify 

all types of external hazard relevant to a 

particular site. 

the dutyholder may have very little or no control 

over the initiating event. External hazards include 

earthquake, aircraft impact, extreme weather, 

electromagnetic interference (off-site cause) and 

flooding as a result of extreme weather/climate 

change (this list is not exhaustive). Terrorist or 

other malicious acts are assessed as external 

hazards under duties deriving from security 

legislation (see para xx).  

209 

Internal hazards are those hazards to plant and 

structures that originate within the site boundary 

but are, for example, external to the process in the 

case of nuclear chemical plant, or external to the 

primary circuit in the case of power reactors. That 

is, the dutyholder has control over the initiating 

event in some form. Internal hazards include 

internal flooding, fire, toxic gas release, dropped 

loads and explosion/missiles. 

Internal hazards are those hazards to the facility 

or its structures, systems and components that 

originate within the site boundary and over which 

the dutyholder has control in some form.  The term 

is usually limited to apply to hazards external to 

the process, in the case of nuclear chemical plant, 

or external to the primary circuit in the case of 

power reactors. Internal hazards include internal 

flooding, fire, toxic gas release, dropped loads 

and explosion/missiles.  Again, this list is not 

exhaustive. 

 

210 
This sub-section starts with general principles, 

followed by principles for specific internal and 

external hazards. 

This sub-section starts with general principles, 

followed by principles for specific internal and 

external hazards. 

 

EHA.1 

Identification 

External and internal hazards that could affect the 

safety of the facility should be identified and 

treated as events that can give rise to possible 

initiating faults. 

Identification and characterisation 

An effective process should be applied to identify 

and characterise all external and internal hazards 

that could affect the safety of the facility.  

 

New para 
 Hazards should be identified in terms of their 

severity and frequency of occurrence and 

characterised as having either a discrete frequency 
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of occurrence,(discrete hazards), or a continuous 

frequency-severity relation (non-discrete hazards). 

All hazards should be treated as initiating events 

in the fault analysis. 

New para 

 Discrete hazards are those that are realised at a 

single frequency (or set of discrete frequencies) 

with associated hazard severity/magnitude(s).  

Most internal hazards such as steam release are 

discrete hazards. 

 

New para 

 Non-discrete hazards are those that can occur 

across a continuous range of frequencies and are 

defined in terms of a hazard curve (a plot of 

hazard severity against the frequency of this 

severity being exceeded). Seismic hazard is an 

example of a non-discrete hazard. 

 

211 

This identification should include consequential 

events and, as appropriate, combinations of 

consequential events from a common initiating 

event. 

The identification process should include 

reasonably foreseeable combinations of 

independently occurring hazards, causally-related 

hazards and consequential events resulting from a 

common initiating event (see FA.2). 

 

EHA.19 

 Screening 

Hazards whose associated faults make no 

significant contribution to overall risks from the 

facility should be excluded from the fault analysis 

Principle recycled from the former text of para 
212 

212 

Any generic type of hazard with a total frequency 

that is demonstrably below once in ten million 

years may be excluded. Any generic type of 

hazard, the impact of which has no effect on the 

safety of the facility, can also be excluded. This 

screening should retain all hazards for which the 

frequency of realisation and the potential impact 

might make a significant contribution to the 

overall risks from the facility. 

Screening criteria should be defined in terms of 

frequency of occurrence and potential 

consequences as follows 

Discrete hazards may be excluded that:  

a) have no identified consequential effect on 

the safety of the facility; or 

b) have a total initiating event frequency 

that is demonstrably below once in ten 
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million years per annum. 

Non-discrete hazards may be excluded where: 

a) their associated faults have no significant 

consequential effect on the safety of the 

facility; or 

b) their frequency of exceedance on their 

hazard curve is below once in ten million 

years. 

Screening should retain all faults associated with 

both types of hazard that have the potential to  

make a significant contribution to the overall risks 

from the facility. 

213 

The potential of a hazard to affect the safety of a 

facility may take account of factors such as the 

source of the hazard in relation to the facility and 

the design characteristics of the facility. 

The potential for a hazard to affect safety should 

take account of the potentially widespread effects 

of external (and some internal) hazards which may 

challenge multiple safety functions and locations 

simultaneously.  In addition, the hazard may affect 

multiple facilities, as well as the local and national 

infrastructure.  Therefore the impact on accident 

management and emergency preparedness 

arrangements, such as site access and services, and 

also consequential hazards from adjacent nuclear 

and non-nuclear facilities should be considered 

This paragraph has been expanded in light of 
Fukushima 

EHA.2 

Data sources 

For each type of external hazard either site 

specific or, if this is not appropriate, best available 

relevant data should be used to determine the 

relationship between event magnitudes and their 

frequencies. 

Data sources 

For each type of external hazard either site 

specific or, if this is not appropriate, best available 

relevant data should be used to determine the 

relationship between event magnitudes and their 

frequencies. 

 

New para 

 Site-specific data should be collected and used to 

support and/or validate calculations of external 

hazard event severities and frequencies. Where 

neither facility-specific nor generic data is 
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available, use of expert judgement may be 

acceptable, provided that the basis for the 

judgement is suitably justified. 

New para 
 Further guidance on applying valid data and 

models is provided in paras 551ff, and in 

particular AV.3 and AV.7. 

 

EHA.3 

Design basis events 

For each internal or external hazard, which cannot 

be excluded on the basis of either low frequency 

or insignificant consequence, a design basis event 

should be derived. 

Design basis events 

For each internal or external hazard which cannot 

be excluded on the basis of either low frequency 

or insignificant consequence (see EHA.19), a 

design basis event should be derived. 

 

   Para 214 moved to after para 216 

EHA.4 

Frequency of exceedance 

The design basis event for an internal and external 

hazard should conservatively have a predicted 

frequency of exceedance in accordance with the 

fault analysis requirements (FA.5). 

 

Frequency of exceedance 

The design basis event for an internal or external 

hazard should be derived to have a predicted 

frequency of exceedance that accords with Fault 

Analysis principle FA.5. 

 

 

 

 For external hazards, the design basis event should 

be derived conservatively to take account of data 

and model uncertainties. The thresholds set in 

FA.5 for design basis events are 1 in 10,000 years 

for external hazards and 1 in 100,000 years for 

internal hazards (see also para 515).  

 

215 

Consideration may also be given to arguments 

presented to derive the design basis event from a 

higher frequency of exceedance if the facility 

cannot give rise to high, unmitigated doses. 

For non-discrete hazards, consideration may be 

given to arguments to derive design basis events 

from a higher frequency of exceedance if the 

facility (or the relevant parts of it) cannot give rise 

to significant unmitigated consequences. 

 

216 Where the radiological consequences arising from 

an external hazard are low, it may be appropriate 

Where the unmitigated consequences arising from 

an external hazard are low, it may be appropriate 
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for a facility to be designed to hazard loads using 

normal industrial standards. 

for a facility (or relevant parts of it) to be designed 

against hazard-induced loads applying normal 

industrial standards 

214 

Some hazards may not be amenable to the 

derivation of a design basis event. Such hazards 

may include fire and lightning, but are addressed 

through appropriate application of codes and 

standards. 

Some hazards may not be amenable to the 

derivation of a design basis event based on 

frequency. In such cases a surrogate maximum 

credible event, supported by scientific evidence 

may be defined. The severity of the maximum 

credible event should be compatible with the 

principles of FA.5. 

 

EHA.6 

Analysis 

Analyses should take into account simultaneous 

effects, common cause failure, defence in depth 

and consequential effects. 

Analysis 

Internal and external hazards that could affect the 

safety of the facility should be analysed. The 

analysis should take into account hazard 

combinations, simultaneous effects, common 

cause failures, defence in depth, and consequential 

effects. 

The order of EHA.5 and EHA.6 has been 
reversed 

EHA.5 

Operating conditions 

Hazard design basis faults should be assumed to 

occur simultaneously with the most adverse 

normal facility operating condition. 

Design basis event operating states 

Analysis of design basis events should assume the 

event occurs simultaneously with the facility’s 

most adverse permitted operating state (see para 

517 c) and d)). 

 

New para 

 The analysis should apply engineering, 

deterministic and probabilistic methods in order 

to: 

• understand the behaviour of the facility in 

response to the hazard; and 

• confirm high confidence in the adequacy 

of the design basis definition and the 

associated fault tolerance of the facility. 

 

New para  The analysis should include hazard analysis to:  
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a) identify the potential impact of the hazard on 

the facility’s structures, systems and components, 

and in particular its safety systems;  

b) determine the need for segregation of plant and 

equipment and the location of barriers to limit this 

impact; and  

c) determine the safety functions (e.g. the 

withstand capability) to be provided by such 

barriers. 

217 

To achieve the above two principles the analysis 

should take into account that:  

a) certain internal or external hazards may not be 

independent of each other and may occur 

simultaneously or in a combination that it is 

reasonable to expect;  

b) an internal or external hazard may occur 

simultaneously with a facility fault, or when plant 

is out for maintenance;  

c) there is a significant potential for internal or 

external hazards to act as initiators of common 

cause failure, including loss of off-site power and 

other services; 

d) many internal and external hazards have the 

potential to threaten more than one level of 

defence in depth at once;  

e) internal hazards (eg fire) can arise as a 

consequence of faults internal or external to the 

site and should be included, therefore, in the 

relevant fault sequences; and  

f) the severity of the effects of the internal or 

external hazard experienced by the facility may be 

affected by facility layout, interaction, and 

building size and shape. 

The analysis should take into account that:  

a) certain internal or external hazards may not be 

independent of one other and may occur 

simultaneously or in combinations that are 

reasonable to expect;  

b) the initiating hazard, or its effects may persist 

as the fault sequence progresses (see para 517a). 

c) an internal or external hazard may occur 

simultaneously with a facility fault, or when plant 

is out for maintenance;  

d) there is significant potential for internal or 

external hazards to act as initiators of common 

cause failures, including loss of off-site power and 

other services; 

e) the most severe internal and external hazards 

have the potential to threaten more than one level 

of defence in depth (see EKP.3) at once;  

f) internal hazards (e.g. fire) can arise as a 

consequence of faults internal or external to the 

site; and  

g) the severity of the consequences of internal and 

external hazards will often be affected by aspects 

such as facility layout, interactions between 

structures, systems and components, and building 
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size and shape. 

New SAP 
(EHA.18) 

 Beyond design basis events 

Fault sequences initiated by internal and external 

hazards beyond the design basis should be 

analysed applying engineering, deterministic and 

probabilistic assessments.  

This principle is a post-Fukushima 
improvement 

New para 

 Analysis of beyond design basis events should: 

a) Confirm the absence “cliff edge” effects 

just beyond the design basis (EHA.7); 

b) Identify the hazard level at which safety 

functions could be lost (i.e. determine the 

beyond design basis margin); 

c) Provide an input to probabilistic safety 

analysis of whether risks targets are met 

(see para 568ff); 

d) Ensure that safety is balanced so that no 

single type of hazard makes a 

disproportionate contribution to overall 

risk (see para 618); and 

e) Provide an input to severe accident 

analysis (see paras 543ff). 

 

EHA.7 

‘Cliff-edge’ effects 

A small change in DBA parameters should not 

lead to a disproportionate increase in radiological 

consequences. 

‘Cliff-edge’ effects 

A small change in design basis fault or event 

assumptions should not lead to a disproportionate 

increase in radiological consequences. 

 

New para 

 A cliff edge is where a small change in analysis 

assumptions, such as those relating to design basis 

hazard severity, facility response, or design basis 

analyses is predicted to lead to a disproportionate 

increase in radiological consequence. 

 

New para  The above principle should be applied both within This paragraph has been added as a post-
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the design basis and as part of severe accident 

analysis (see paras xxff).  The analysis should 

identify the margins beyond the design basis to the 

point(s) where safety functions would no longer be 

achieved, as a function of increasing hazard 

severity. These margins should be used within the 

severe accident analysis to determine aspects such 

as the timescales available for remedial actions 

and the conditions which would result in a 

radiological release. 

Fukushima improvement 
 
 

EHA.8 

Aircraft impact 

The total predicted frequency of aircraft crash, 

including helicopters and other airborne vehicles, 

on or near any facility housing structures, systems 

and components important to safety should be 

determined. 

Aircraft crash 

The total predicted frequency of aircraft crash, 

including helicopters and other airborne vehicles, 

on or near any facility housing structures, systems 

and components should be determined. 

 

218 

The calculation of crash frequency should include 

the most recent crash statistics, flight paths and 

flight movements for all types of aircraft and take 

into account foreseeable changes in these factors if 

they affect the risk. (Malicious acts are dealt with 

separately). 

The calculation of crash frequencies should 

include the most recent crash statistics, flight paths 

and flight movements for all types of aircraft and 

take into account foreseeable changes in these 

factors if they affect the risk. (Malicious acts are 

dealt with separately). 

 

219 

Should the total predicted frequency of aircraft 

crash be shown to be lower than that typically 

defined as a design basis event, and greater than 

that which can be automatically excluded, efforts 

should be made to understand and minimise the 

potential impact consequences on structures, 

systems and components important to safety. The 

external hazard associated with the impacts should 

include the possibility of fires and/or explosions 

from aircraft fuel. 

Should the total predicted aircraft crash frequency 

be shown to be lower than that typically defined as 

a design basis event, but greater than that which 

can be automatically excluded (see para 212), 

efforts should be made to understand and 

minimise the potential crash consequences on 

affected structures, systems and components.  

 

New  The direct and indirect effects of aircraft crashes  
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Paragraph on structures, systems and components needed to 

achieve a stable safe state should be analysed.  

These should include effects relating to 

mechanical resistance, vibrations and structural 

and component integrity.  

 

 The analysis should include fire and explosion 

hazards deriving from aircraft crashes including 

fires caused by aircraft fuel, fire ball and pool fire 

combinations and other consequential fires due to 

the aircraft crash. Buildings (or parts of buildings) 

containing nuclear fuel or housing structures, 

systems and components needed to achieve a 

stable safe state should be designed to prevent 

aircraft fuel from entering them. 

 

EHA.9 

Earthquakes 

The seismology and geology of the area around 

the site and the geology of the site should be 

evaluated to derive a design basis earthquake 

(DBE). 

Earthquakes 

The seismology and geology of the area around 

the site and the geology of the site should be 

evaluated to derive a design basis earthquake 

(DBE). 

 

220 

The studies should:  

a) establish information on historical and 

instrumentally recorded earthquakes that have 

occurred in the region;  

b) be proportionate to the radiological hazard 

posed by the site, while covering those aspects that 

could affect the estimation of the seismic hazard at 

the site; and  

c) enable buildings, structures and plant in the 

nuclear facility to be designed to withstand safely 

the ground motions involved, if needed. 

The evaluation should:  

a) establish information on historical and 

instrumentally recorded earthquakes that have 

occurred in the region;  

b) be proportionate to the radiological hazard 

posed by the site, while covering those aspects that 

could affect the estimation of the seismic hazard at 

the site;  

c) enable buildings, structures and plant in the 

facility to be designed to withstand safely the 

ground motions involved; and 

d) enable existing structures, systems and 

components to be seismically assessed.. 
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221 

An operating basis earthquake (OBE) should also 

be determined. No structure, system or component 

important to safety should be impaired by the 

repeated occurrence of ground motions at the OBE 

level. Where the appropriate response to an OBE 

is a facility shutdown, the facility should not be 

restarted until inspection has shown that it is safe 

to do so. 

An operating basis earthquake (OBE) should also 

be determined. No structure, system or component 

should be impaired by the repeated occurrence of 

ground motions at the OBE level. Where the 

appropriate response to an OBE is a facility or 

plant shutdown, the facility or plant should not be 

restarted until inspections have shown that it is 

safe to do so. 

 

222 

In determining the effect of a seismic event on any 

facility, the simultaneous effect of that event on 

any other facility or installation in the vicinity, and 

on the safety of any system or service that may 

have a bearing on safety, should also be taken into 

account. 

In determining the effects of a seismic event on 

the facility, the effects of the event on other 

facilities or installations in the vicinity, and on the 

safety of any system or service at the facility, 

should also be taken into account. 

 

EHA.10 

Electromagnetic interference 

The design of facility should include protective 

measures against the effects of electromagnetic 

interference. 

Electromagnetic interference 

The facility design should include preventative 

and/or protective measures against the effects of 

electromagnetic interference. 

 

223 

An assessment should be made to determine 

whether any source of electromagnetic 

interference either on-site or off-site could cause 

malfunction in or damage to safety-related 

equipment or instrumentation. 

An assessment should be made to determine 

whether any source of electromagnetic 

interference either on-site or off-site could cause 

malfunction in, or damage to, the facility’s 

systems and components, particularly 

instrumentation. 

 

EHA.11 

Extreme weather 

Nuclear facilities should withstand extreme 

weather conditions that meet the design basis 

event criteria. 

Weather Conditions 

Facilities should be shown to withstand weather 

conditions that meet design basis event criteria. 

Weather conditions beyond the design basis that 

have the potential to lead to a severe accident 

should also be analysed. 

This is a post-Fukushima improvement 

224 Types of extreme weather should include 

abnormal wind loadings, wind blown debris, 

Types of weather conditions to be analysed should 

include abnormal wind loadings, wind-blown 
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precipitation, accumulated ice and snow deposits, 

lightning, and extremes of high and low 

temperature, humidity and drought. 

debris, precipitation, accumulated ice and snow 

deposits, lightning, extremes of high and low 

temperature, humidity and drought. 

225 

The design basis event should take account of 

reasonable combinations of extreme weather 

conditions that may be expected to occur, and of 

the effect of failure of any non-nuclear hazardous 

installations off-site and other nuclear facilities, 

on- or off-site, during such conditions. 

Design basis events should take account of 

reasonable combinations of extreme weather 

conditions that may be expected to occur, and of 

consequential hazards from adjacent nuclear and 

non-nuclear facilities arising from the extreme 

weather. 

 

226 

The reasonably foreseeable effects of climate 

change over the lifetime of the facility should be 

taken into account. 

The reasonably foreseeable effects of climate 

change over the lifetime of the facility should be 

taken into account, particularly during Periodic 

Safety Reviews. 

 

EHA.12 

Flooding 

Nuclear facilities should withstand flooding 

conditions that meet the design basis event 

criteria. 

Flooding 

Facilities should be shown to withstand flooding 

conditions up to and including the design basis 

event. Severe accidents involving flooding should 

also be analysed. 

This section has been enhanced in light of 
learning from Fukushima 

 

 The design basis flood should take account, as 

appropriate, of the combined effects of wind, wave 

actions, duration of the flood and flow conditions. 

These should be assumed to occur simultaneously 

with the most adverse tidal cycle (see also 

EHA.5). 

Moved from para 228 

New 
paragraph 

 Facilities should be protected against a design 

basis flood by adopting a layout based on 

maintaining the ‘dry site concept’. In the ‘dry site’ 

concept, all vulnerable structures, systems and 

components should be located above the level of 

the design basis flood, together with an 

appropriate margin in accordance with EHA.7.  

This may be accomplished by locating the plant at 

a sufficiently high elevation, or by structural 
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arrangements that raise the ground level (e.g. by 

use of fill material). In the latter case, the safety 

functions delivered by these structures should be 

assured through appropriate safety management 

arrangements including the ECS principles (para 

148ff). 

New 
paragraph 

 Where it is not practicable to adopt the ‘dry site 

concept’, the design should include permanent 

external barriers such as levees, sea walls and 

bulkheads. Applying principle EHA.7, the design 

parameters for these barriers may need to be more 

onerous, than those derived from the design basis 

flooding event. The barriers should be subject to 

appropriate safety management arrangements 

(including periodic inspections, monitoring and 

maintenance (see ECE.23)), even if their locations 

mean they are not under the direct responsibility 

of the licensee. In addition, levees, sea walls and 

bulkheads (etc) should be designed to ensure that 

water can leave the site when needed and that they 

do not act as a dam.  

 

New 
paragraph 

 In line with EKP.3 (defence in depth), 

consideration should be given to extreme 

hydrological phenomena.  The design of all 

structures, systems and components needed to 

deliver the fundamental safety functions in any 

permitted operational states should be augmented 

by waterproofing as a redundant measure to 

provide a further barrier in the event of flooding of 

the site.  

 

New 
paragraph 

 All structures systems and components vulnerable 

to failure from water intrusion, submergence or 

consequential effects that cannot be placed above 

the design basis flood level should be protected by 
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engineered features designed to prevent water 

intrusion and submergence and protect against 

consequential effects. All other structures, systems 

and components should be protected against the 

effects of a design basis flood.  See also ECE.9. 

New 
paragraph 

 The consequences of the design basis flood being 

exceeded should be taken into account in the 

design of the facility, with particular attention paid 

to overtopping of defences.  Severe accident 

analysis (see para 533ff) should be used as part of 

the design process. 

 

New 
paragraph 

 Arrangements that give forewarning of developing 

weather conditions that could realistically lead to 

flooding of the site should be provided. These 

should be designed to ensure there will be 

sufficient time to complete any necessary 

preparatory activities (e.g. the safe shutdown of 

the facility) and allow for the timely 

implementation of emergency procedures. The 

arrangements should employ real time monitoring 

so far as this is practicable, and draw from the 

hazards analysis in the safety case. 

 

227 

The area around the site should be evaluated to 

determine the potential for flooding due to 

external hazards eg precipitation, high tides, storm 

surges, barometric effects, overflowing of rivers 

and upstream structures, coastal erosion, seiches 

and tsunamis. 

The area around the site should be evaluated to 

determine the potential for flooding due to 

external hazards e.g. precipitation, high tides, 

storm surges, barometric effects, overflowing of 

rivers and upstream structures, coastal erosion, 

seiches and tsunamis. 

 

228 

The design basis flood should take account, as 

appropriate, of the combined effects of high tide, 

wind effects, wave actions, duration of the flood 

and flow conditions. 

 Moved above 

EHA.13 Fire, explosion, missiles, toxic gases etc – Use, storage and generation of hazardous Removed content moved to next para 



- 17 - 

use and storage of hazardous materials 

The on-site use, storage or generation of 

hazardous materials should be minimised, and 

controlled and located so that any accident to, or 

release of, the materials will not jeopardise the 

establishing of safe conditions on the facility. 

materials 

The on-site use, storage or generation of 

hazardous materials should be minimised, 

controlled and located, taking due account of 

potential faults. 

New para 
 Principle EKP.1 is relevant here and should lead to 

designs that seek to (for example) eliminate the 

hazard or use less hazardous substitutes.  

 

 

 The analysis should take due account of fires, 

missiles, toxic gases etc, either resulting from a 

fault or as part of an initiating event.  The potential 

faults considered should include the inadvertent 

release of the hazardous material. 

 

229 

The potential for generation of hazardous 

materials (including toxic, corrosive and 

flammable) through normal or abnormal processes 

should be considered. 

The potential for generation of hazardous 

materials (including toxic, corrosive and 

flammable materials) through normal processes or 

in fault conditions should be analysed. 

 

EHA.14 

Fire, explosion, missiles, toxic gases etc – 
sources of harm 

Sources that could give rise to fire, explosion, 

missiles, toxic gas release, collapsing or falling 

loads, pipe failure effects, or internal and external 

flooding should be identified, specified 

quantitatively and their potential as a source of 

harm to the nuclear facility assessed. 

Fire, explosion, missiles, toxic gases etc – 
sources of harm 

Sources that could give rise to fire, explosion, 

missiles, toxic gas release, collapsing or falling 

loads, pipe failure effects, or internal and external 

flooding should be identified, quantified and 

analysed within the safety case. 

 

230 

This identification should take into account:  

a) projects and planned future developments on 

and off the site;  

b) the adequacy of protection of the nuclear 

facility from the effects of any incident in an 

installation, means of transport, pipeline, power 

The safety case should include:  

a) projects and planned future developments on 

and off the site; 

b) the adequacy of protection from the effects of 

faults and accidents either within or external to the 

c) adds no value given the content of b) 
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supplies, water supplies etc either inside or outside 

the nuclear site.  

c) sources could be either on or off the site; 

facility; and 

c) sources of harm such as means of transport, 

pipelines, power supplies and water supplies, 

located either inside or outside the site.  

EHA.15 

Fire, explosion, missiles, toxic gases etc – 
effect of water 

The design of the facility should prevent water 

from adversely affecting structures, systems and 

components important to safety. 

Hazards due to water 

The design of the facility should prevent water 

from adversely affecting structures, systems and 

components. 

 

231 

The design of the facility should include adequate 

provision for the collection and discharge of water 

reaching the site from any design basis external 

event or internal flooding hazard or, if this is not 

achievable, the structures, systems and 

components important to safety should be 

adequately protected against the effects of water. 

The design of the facility should include adequate 

provision for the collection and discharge of water 

reaching the site from any design basis external 

event or internal flooding hazard. Where this is not 

reasonably practicable, the structures, systems and 

components should be adequately protected 

against the effects of water.  (See also EHA.12) 

 

EHA.17 

Fire, explosion, missiles, toxic gases etc – 
use of materials 

Non-combustible or fire-retardant and heat-

resistant materials should be used throughout the 

facility. 

Appropriate materials in case of fires 

Non-combustible or fire-retardant and heat-

resistant materials should be used throughout the 

facility (see EKP.1). 

EHA.17 has been moved to before EHA.16 in-
keeping with EKP.1 

EHA.16 

Fire, explosion, missiles, toxic gases etc – 
fire detection and fighting 

Fire detection and fire-fighting systems of a 

capacity and capability commensurate with the 

credible worst-case scenarios should be provided. 

Fire detection and fighting 

Fire detection and fire-fighting systems of a 

capacity and capability commensurate with the 

worst-case design basis scenarios should be 

provided. 

 

233 

A fire hazard analysis should be made of the 

facility to:  

a) analyse the potential for fire initiation and 

growth and the possible consequences on safety 

systems and other structures, systems and 

A fire hazard analysis should be carried out to:  

a) analyse the potential for fire initiation and 

growth and the possible consequences for the 

facility’s structures, systems and components;  

b) determine the need for segregation of plant and 

The order to paras 232 and 233 has been 
reversed to improve readability. 
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components important to safety;  

b) determine the need for segregation of plant and 

the location and required fire resistance of 

boundaries to limit the spread of fire; and  

c) determine the capacity and capability of the 

detection and fire-fighting systems to be provided. 

equipment and the locations and required fire 

resistance of boundaries needed to limit the spread 

of fires; and  

c) determine the capacity and capability of the 

detection and fire-fighting systems. 

232 

The systems should be designed and located so 

that any damage they may sustain or their spurious 

operation does not affect the safety of the facility. 

The systems should be designed and located so 

that any damage they may sustain, or their 

spurious operation, does not affect the safety of 

the facility (see EHA.15). 

 

280 

Civil engineering 

This part of the SAPs is concerned with the 

engineering assessment of the integrity of 

structural components such as steel-framed 

buildings, crane supports, concrete structures, 

masonry, foundations, embankments, slopes, river 

and coastal defences. Any specific differences are 

stated in the appropriate principles. Where a 

structural component also forms containment, the 

principles in the Containment and ventilation sub-

section (paragraph 418 ff.) are also relevant. 

When assessing very high integrity metal civil 

structures, inspectors may need to consider 

appropriate principles in the sub-section on 

Integrity of metal components and structures 

(paragraph 238 ff.). 

Civil engineering 

This part of the SAPs is concerned with the 

engineering assessment of the integrity of 

structural components such as steel-framed 

buildings, crane supports, concrete structures, 

masonry, foundations, embankments, slopes, river 

and coastal defences. Any specific aspects are 

stated in the appropriate principles. Where a 

structural component also forms part of 

containment, the principles in the Containment 

and ventilation sub-section (paragraph 418 ff.) 

will also be relevant. When assessing very high 

integrity metal civil structures, inspectors may 

similarly need to consider appropriate principles 

in the sub-section on Integrity of metal 

components and structures (paragraph 238 ff.). 

 

281 

The general lack of sufficient reliability data for 

structural components leads to design being based 

primarily on good practice, typically as set out in 

design standards, material specifications and 

construction practice. Some design standards are 

specifically for the design of nuclear safety-related 

structures, dealing with the structural forms most 

Though structural reliability data is becoming 

more freely available for non-nuclear structures, 

this is often not directly applicable to the design 

and construction of nuclear structures. For 

instance the data is often not based on comparable 

analysis methods or design, construction or 

materials standards. There are thus specific 

The Project Board asked for this to be re-
written.  For instance, the LCs do not set 
standards. 
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commonly encountered in the nuclear industry and 

with issues peculiar to the nuclear industry. Other 

design standards may be for the design of 

structures in general. 

international codes for nuclear structures which 

describe how to achieve appropriate levels of 

reliability.  These may be supported by good civil 

engineering practice, appropriate material 

specifications and good construction practice. The 

appropriateness of the limit states specified in 

these codes may need to be considered. 

ECE.1 

Functional performance 

The required safety functional performance of the 

civil engineering structures under normal 

operating and fault conditions should be specified. 

Functional performance 

The required safety functions and structural 

performance of the civil engineering structures 

under normal operating, fault and accident 

conditions should be specified. 

 

New 
Paragraph 

 The required resilience of civil engineering 

structures should be quantified and specified. 

 

New 
Paragraph 

 Margins should be such that civil engineering 

structures will continue to provide their residual 

safety function(s) following the application of 

beyond design basis loads by either having 

sufficient design margins, or by failing in a 

manner that suitably limits the radiological 

consequences. 

This and the following paras are a post-
Fukushima enhancement 

New 
Paragraph 

 Civil engineering structures to be considered 

should not be limited just to those located on the 

site, but also off-site structures needed to provide 

safety functions, e.g. they are needed to ensure 

adequate self-sufficiency in a severe accident. 

 

New 
Paragraph 

 The safety functional performance of civil 

engineering structures required for managing and 

controlling actions in response to an accident 

should be defined. These structures  include 

control rooms and on-site and off-site emergency 

control centres. 

 

ECE.2 
For structures requiring the highest levels of 

reliability, several related but independent 

For structures requiring the highest levels of 

reliability, multiple independent and diverse 

arguments should be provided in the safety case. 
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arguments should be used. 

282 

The arguments should be based on the following: 

a) the use of sound design concepts and proven 

design features;  

b) the use of specific nuclear design standards 

appropriate to the circumstances, where such a 

standard exists;  

c) a detailed schedule of structural actions for both 

serviceability and ultimate limit states, covering 

normal operation, plant transients, faults and 

internal and external hazards;  

d) consideration of potential in-service 

degradation mechanisms;  

e) the analysis of potential failure modes for 

conditions arising from design basis faults;  

f) the use of proven materials;  

g) the application of high standards, verified by 

inspection, of the construction and of the materials 

used;  

h) high standards of quality assurance throughout 

all stages of design, procurement, construction and 

operation;  

i) pre-service and in-service inspection to detect 

defects that have the potential for causing or 

developing into a failure mode; and  

j) for structures for which the consequence of 

failure would be high, predictable, gradual and 

detectable failure modes for severe loadings. 

The multiple, independent and diverse arguments 

should provide a robust, multi-layered justification 

in which weaknesses in individual layers of the 

argument are offset by strengths in others. Such 

arguments should include the following:  

a) the use of sound design concepts and proven 

design features;  

b) the use of specific nuclear design standards 

appropriate to the circumstances, where such a 

standard exists;  

c) a detailed loading schedule covering normal 

operation, faults (including transients and internal 

and external hazards) and accidents;  

d) consideration of potential in-service 

degradation mechanisms;  

e) the analysis of potential failure modes for 

conditions arising from design basis faults;  

f) the use of proven materials;  

g) pre-service and in-service inspection to detect 

defects that have the potential for causing or 

developing into a failure mode; 

h) for structures for which the consequences of 

failure would be high, predictable, gradual and 

detectable failure modes for severe loadings; and 

l) the required resilience of the structures when 

subject to beyond design basis loadings during 

severe accidents. 

 

Clause k) is a post-Fukushima enhancement. 
 
 

283 
Sufficiently high margins may be provided to 

ensure that, for structure types that are inherently 

less ductile, failure would be extremely unlikely to 

For structure types that are inherently less ductile, 

a sufficiently high margin may be provided by 

ensuring that failures are extremely unlikely to 
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occur for credible initiating events. occur for credible initiating events. 

284 

For structures that are not of major safety 

significance, the list of requirements in paragraph 

282 above remains relevant, though the stringency 

of their application should reflect the safety 

classification of the item. 

For structures that are not of major safety 

significance, the list of factors in para 282 remains 

relevant, though the stringency of their application 

should reflect the safety classification of the item. 

 

285 

Structures, systems and components important to 

safety should be designed, constructed, inspected 

and maintained to the standards commensurate 

with their safety classification. 

 This duplicates other SAPs 

ECE.3 

Defects 

It should be demonstrated that safety-related 

structures are sufficiently free of defects so that 

their safety functions are not compromised, that 

identified defects are tolerable, and that the 

existence of defects that could compromise their 

safety function can be established through their 

life-cycle. 

Defects 

It should be demonstrated that structures important 

to safety are sufficiently free of defects so that 

their safety functions are not compromised, that 

identified defects can be tolerated, and that the 

existence of defects that could compromise safety 

functions can be established through their 

lifecycle. 

 

ECE.4 

Investigations 

Natural site materials 

Investigations should be carried out to determine 

the suitability of the natural site materials to 

support the foundation loadings specified for 

normal operation and fault conditions. 

Investigations 

Natural site materials 

Investigations should be carried out to determine 

the suitability of the natural site materials to 

support the foundation loadings specified for 

normal operation and fault conditions. 

 

286 
Investigations should follow codes and standards 

applicable to the structures proposed. 

Investigations should follow codes and standards 

applicable to the structures proposed. 

 

New 
Paragraph 

 Natural site materials may be used for engineering 

purposes such as backfill or sea defences. In such 

cases, the investigations should ensure the 

materials will be fit for purpose for the safety 

function required and duration needed. 

This enhancement derives from GDA 
experience 
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ECE.5 

Geotechnical investigation 

The design of foundations should utilise 

information derived from geotechnical site 

investigation. 

Geotechnical investigation 

The design of foundations and sub-surface 

structures should utilise information derived from 

geotechnical site investigation. 

 

287 

The information should include ground-water 

conditions, contamination conditions, soil 

dynamic properties and any potential for 

liquefaction or cyclic mobility. Similar 

investigation may be required for slopes and for 

material retained by walls etc. 

The information should include ground-water 

conditions, contamination conditions, soil 

dynamic properties and any potential for 

liquefaction or cyclic mobility. Similar 

investigation may be required for slopes and for 

material retained by walls etc. Chemical analysis 

should be carried out to determine whether 

foundations may be subject to chemical attack. 

The descriptions and geotechnical properties of 

the soils and rocks in or on which a structure is 

founded or located should be investigated during 

construction. 

 

New 
Paragraph 

 Sufficient investigations and tests should be 

carried out to enable the behaviour of the 

foundations and sub-surface structures under 

extreme loading, and beyond design basis fault 

conditions, to be evaluated. 

 

ECE.6 

Design 

Loadings 

For safety-related structures, load development 

and a schedule of load combinations within the 

design basis together with their frequency should 

be used as the basis for the design against 

operating, testing and fault conditions.  

Design 

Loadings 

Load development and a schedule of load 

combinations, together with their frequencies 

should be used as the basis for structural design.  

Loadings during normal operating, testing, design 

basis fault and accident conditions should be 

included. 

 

New 
Paragraph 

 To preclude cliff-edge effects, margins to failure 

should extend beyond design basis fault (or 

hazard) loadings by an amount consistent with 

assumptions in the severe accident analysis.  

This is a post-Fukushima enhancement 
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Beyond design basis loading considerations should 

be included before the structural design is fixed. 

Special attention should be paid when assessing 

existing structures not designed in accordance 

with current standards or codes. 

288 

For more severe loadings of structures that provide 

a principal means of ensuring nuclear safety, 

predicted failure modes should be gradual, ductile 

and, for slowly developing loads, detectable. 

Where the safety function of a structure provides a 

principal role in ensuring nuclear safety (see para 

148ff), predicted failure modes should be gradual, 

ductile and, for slowly developing loads, 

detectable.  The loadings assumed should take 

account of uncertainty in the underlying fault or 

hazard specification. 

 

289 

The data from the devices and measurements 

referred to in paragraph 298 should be used during 

the periodic reviews of the safety case or in post-

event analysis for civil structures. 

The data from the devices and measurements 

referred to in para 298 should be used during 

periodic reviews of the safety case or in post-event 

analysis for civil structures. 

 

ECE.7 

Foundations 

The foundations should be designed to support the 

structural loadings specified for normal operation 

and fault conditions. 

Foundations 

The foundations and sub-surface structures should 

be designed to meet their safety functional 

requirements specified for normal operation and 

fault conditions with an absence of cliff edge 

effects immediately beyond the design basis. 

 

This is a post-Fukushima enhancement 

ECE.8 

Inspectability 

Designs should allow key load bearing elements to 

be inspected and, if necessary, maintained. 

 

Inspectability 

Designs should allow key load-bearing elements 

to be inspected and, where necessary, maintained. 

 

 

290 
The design should take account of hindrances to 

inspection such as radiation, burial and access 

difficulties. 

The design should take account of hindrances to 

inspection such as radiation, burial and access 

difficulties. 

 

291 If elements cannot be inspected, the design should 

demonstrate high confidence that the performance 

If elements cannot be inspected, the safety case 

should demonstrate with high confidence that the 
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of these elements will remain adequate for the 

design life. 

performance of these elements will remain 

adequate for the design life. 

ECE.9 

Earthworks 

The design of embankments, natural and 

excavated slopes, river levees and sea defences 

close to a nuclear facility should be such so as to 

protect and not to jeopardise the safety of the 

facility. 

Earthworks 

The design of embankments, natural and 

excavated slopes, river levees and sea defences 

close to the facility should not jeopardise the 

safety of the facility.  

 

New 
Paragraph 

 Consideration should be given to the overall 

resilience to flooding, applying appropriate safety 

classification to the structures, employing suitable 

redundancy and diversity and avoiding single 

barriers where possible.  See also EHA.12. 

 

New 
Paragraph 

 Where practicable, the design of sea defences 

should make provision for future modification in 

response to developments in climate change 

predictions and other uncertainties. 

 

ECE.10 

Ground-water 

The design should be such that the facility remains 

stable against possible changes in the ground-

water conditions. 

Groundwater 

The design should be such that the facility remains 

stable against possible changes in the groundwater 

conditions. 

 

New 
Paragraph 

 The design should account for known and 

reasonably foreseeable groundwater conditions.  

Suitable margins should be incorporated and 

ensured by monitoring against identified limits 

and conditions (operating rules). Potential 

uncertainties due climate change should be 

considered. 

 

ECE.11 

Naturally occurring gases 

The design should take account of the possible 

presence of naturally occurring explosive gases or 

vapours in underground structures such as tunnels, 

trenches and basements. 

Naturally occurring explosive gases 

The design should take account of the possible 

presence of naturally-occurring explosive gases or 

vapours in underground structures such as tunnels, 

trenches and basements. 
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New SAP 
(ECE.25) 

 Provision for construction 

Items important to safety should be designed so 

that they can be manufactured, constructed, 

assembled, installed and erected in accordance 

with established processes that ensure the 

achievement of the design specifications and the 

required level of safety. 

Based on IAEA SSR2/1 Requirement 11 

New 
Paragraph 

 In the provision for construction (and operation), 

due account should be taken of any relevant 

experience from the construction of similar 

facilities, including international experience. 

Where relevant good practice from other relevant 

industries is adopted, such practices should be 

shown to be appropriate to the specific nuclear 

application. (See also ECE.17). 

 

New SAP 
(ECE.26) 

 Provision for decommissioning 

Special consideration should be given at the 

design stage to the incorporation of features to 

facilitate radioactive waste management and the 

future decommissioning and dismantling of the 

facility. 

Based on IAEA SSR2/1 Requirement 12 

New 
Paragraph 

   
This new para was deleted at text editing as 
the material is now in revision 3 of TAST-GD-
017 and most of the material is covered 
elsewhere in the SAPs. 
 

New 
Paragraph 

  This new para was deleted at text editing as 
the material is now in revision 3 of TAST-GD-
017 and most of the material is covered 
elsewhere in the SAPs. 

New 
Paragraph 

  This new para was deleted at text editing as 
the material is now in revision 3 of TAST-GD-
017 and most of the material is covered 
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elsewhere in the SAPs. 

ECE.12 

Structural analysis and model testing 

Structural analysis or model testing should be 

carried out to support the design and should 

demonstrate that the structure can fulfil its safety 

functional requirements over the lifetime of the 

facility. 

Structural analysis and model testing 

Structural analysis and/or model testing should be 

carried out to support the design and should 

demonstrate that the structure can fulfil its safety 

functional requirements over the full range of 

loading for the lifetime of the facility. 

 

292 
The analysis or model testing should use methods 

and data that have been validated and verified. 

The analysis and/or model testing should use 

methods and data that have been appropriately 

validated and verified (see para 551ff). 

 

ECE.13 

Use of data 

The data used in any analysis should be such that 

the analysis is demonstrably conservative. 

Use of data 

The data used in structural analysis should be 

selected or applied so that the analysis is 

demonstrably conservative. 

 

293 

Uncertainties associated with structural analysis, 

structural capacity, and the properties of material 

affected by degradation properties should be taken 

into account. 

Uncertainties associated with assumed loadings, 

structural analysis methods, structural capacity, 

and the properties of material potentially affected 

by degradation should be taken into account. 

 

ECE.14 

Studies should be carried out to determine the 

sensitivity of analytical results to the assumptions 

made, the data used, and the methods of 

calculation. 

Studies should be carried out to determine the 

sensitivity of analytical results to the assumptions 

made, the data used, and the methods of 

calculation. 

 

ECE.15 

Validation of methods 

Where analyses have been carried out on civil 

structures to derive static and dynamic structural 

loadings for the design, the methods used should 

be adequately validated. 

Validation of methods 

Where analyses have been carried out on civil 

structures to derive static and dynamic structural 

loadings for the design, the methods used should 

be adequately validated and the data verified. 

 

294 

The method should be assessed to ascertain 

whether the controlling physical equations have 

been correctly implemented into computer code, 

or, in the case of hand calculations, correctly 

incorporated into the calculational procedures. 

The approach to validation and verification should 

consider whether the controlling physical 

equations have been correctly implemented into 

computer code, or, in the case of hand 

calculations, correctly incorporated into the 
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Calculations should be validated in proportion to 

where the calculation fits into the overall safety 

case. 

calculational procedures. The safety management 

arrangements should ensure that calculations are 

validated to an extent proportionate to their 

importance to the safety case.  See also para 551ff. 

295 

Validation may need to consider the limits of 

application of the calculational method, the 

structural representation in the model, comparison 

with other calculational methods, the level of 

quality assurance and user proficiency. 

 Deleted – all these aspects are covered at para 
551ff. 

296 

Calculations of beyond design basis conditions 

involve the prediction of extreme physical 

behaviour and the calculational methods used are 

often not amenable to rigorous validation. In such 

cases the results should be reviewed to ensure that 

they sensibly reflect the expected physical 

performance in broad terms. 

Calculations of beyond design basis conditions 

often involve the prediction of extreme physical 

behaviour and the calculational methods used are 

consequently often not amenable to rigorous 

validation. In such cases the results should be 

reviewed to ensure that they sensibly reflect the 

expected physical performance in broad terms.  

See also paras 547 and 548. 

 

ECE.16 

Construction 

Materials 

Civil construction materials should be compliant 

with the design methodologies used, and shown to 

be suitable for the purpose of enabling the design 

to be constructed, operated, inspected and 

maintained throughout the life of the facility. 

Construction 

Materials 

The construction materials used should comply 

with the design methodologies employed, and 

shown to be suitable for enabling the design to be 

constructed and then operated, inspected and 

maintained throughout the life of the facility. 

 

ECE.17 

Prevention of defects 

The construction should use appropriate materials, 

proven techniques and approved procedures to 

minimise the occurrence of defects that might 

affect the required integrity of structures. 

Prevention of defects 

The construction should use appropriate materials, 

proven techniques and approved procedures to 

minimise defects that might affect the required 

integrity of structures. 

 

ECE.18 
Inspection during construction 

Provision should be made for inspection during 

construction to demonstrate that the required 

Inspection during construction 

Provision should be made for inspection and 

testing during construction to demonstrate that 
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standard of workmanship has been achieved. appropriate standards of workmanship etc have 

been achieved. 

ECE.19 

Non-conformities 

Where construction non-conformities are judged 

to have a detrimental effect on integrity or 

significant defects are detected, remedial measures 

should achieve the original design intent. 

Non-conformities 

Where construction non-conformities or identified 

defects are judged to have a significant detrimental 

effect on integrity, remedial measures should be 

applied to ensure the original design intent is still 

achieved. 

 

297 

The acceptability of the work or the need for 

remedial work should be managed through a 

construction concession in accordance with quality 

assurance procedures, or through a design change 

such that the original design intent is achieved. 

Issues relating to the acceptability of the work or 

the need for remedial measures should be 

managed through a construction concession in 

accordance with safety and quality management 

procedures, and through a formal design change. 

The safety case should demonstrate that risks 

remain as low as reasonably practicable in the 

light of any construction problems.  

 

New 
paragraph 

 Due account should be taken of the potential for 

an aggregation of concessions or design changes 

to undermine the original design intent. 

 

298 

Monitoring 

Principle ESR.1 (paragraph 364 f.) will apply to 

devices and measurements that do not provide 

direct protection against a hazardous event but 

that detect and record such events or that may 

provide safety significant information. For 

example, seismic detectors and the recording of 

meteorological conditions are of particular 

relevance. 

 Paragraph removed as this section only had 
explanatory text and no principles.  The 
content has been recycled into the new para 
following ECE.20 

ECE.20 

In-service inspection and testing 

In-service inspection and testing 

Provision should be made for inspection during 

service that is capable of demonstrating that the 

structure can meet its safety functional 

In-service inspection, testing and 
monitoring 

Inspection, testing and monitoring 

Provision should be made for inspection, testing 

and monitoring during normal operations aimed at 
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requirements. demonstrating that the structure continues to meet 

its safety functional requirements. 

New para 

 Where changes in parameters assumed in the 

safety case (such as the magnitude of seismic 

events, ground water levels, differential settlement 

or pre-stressing tendon loads) could affect the 

capability of a structure to meet its safety 

functional requirements, arrangements should be 

provided to monitor these. These arrangements 

should also provide for ageing phenomena (see 

EAD.3 and EAD.4). The arrangements should 

identify action levels and include procedures for 

the collection, analysis and recording of relevant 

information. 

This new para combines content from the 
deleted paras 298 and 302 

ECE.21 

Proof pressure tests 

Pre-stressed concrete pressure vessels and 

containment structures should be subjected to a 

proof pressure test, which may be repeated during 

the life of the facility. 

Proof pressure tests 

Pre-stressed concrete pressure vessels and 

containment structures should be subjected to a 

proof pressure test, which may be repeated during 

the life of the facility. 

 

New para 

 Consideration should also be given to carrying out 

leak rate testing, e.g. when commissioning or as 

part of periodic inspections of containment 

buildings. 

 

299 

Other structural components, such as piles and 

rock anchors, should be proof tested as required by 

the safety consequences of their failure or by the 

uncertainties in their design and/or construction. 

Other structural components, such as piles and 

rock anchors, should be proof tested proportionate 

to the safety consequences of their failure or in 

accordance with uncertainties in their design 

and/or construction. 

 

ECE.22 

Civil engineering structures that retain or prevent 

leakage should be tested against the leak tightness 

requirements prior to operation to demonstrate that 

the design intent has been met. 

Civil engineering structures that retain or prevent 

leakage should be tested for leak tightness prior to 

operation. 
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300 

Where appropriate, drainage systems should be 

provided to confirm the continuing containment 

integrity of the structures or to detect, locate, 

collect, quantify and where possible allow repair 

of leakages. 

Where appropriate, drainage systems should be 

provided and used to confirm continuing 

containment integrity, or to detect, locate, collect, 

quantify and where possible allow repair of 

leakages. 

 

ECE.23 

Inspection of sea and river flood defences 

Provision should be made for the routine 

inspection of sea and river flood defences to 

determine their continued fitness for purpose. 

Inspection of sea and river flood defences 

Provision should be made for the routine 

inspection of sea and river flood defences to 

determine their continued fitness for purpose. 

 

301 

This provision should cover such aspects as 

erosion and degradation of materials and 

structures that protect the site. Provision should be 

made for non-routine inspection following 

extreme weather or other indications of 

degradation. 

These inspections should cover such aspects as 

erosion and degradation of materials and 

structures that protect the site. Provision should be 

made for non-routine inspection following 

extreme weather or other indications of 

degradation.  See also EHA.12. 

 

ECE.24 

Settlement 

There should be arrangements to monitor 

foundation settlement of major facilities during 

and after construction, and the information should 

be fed back into design reviews. 

Settlement 

There should be arrangements to monitor civil 

engineering structures during and after 

construction to check the validity of predictions of 

performance made during the design and for 

feedback into design reviews. 

Principle has been extended and part of it 
moved to next para 

New para 

 The arrangements should include monitoring 

for/of: 

a) Settlement 

b) Deformations of the ground due to the 

structure; 

c) Values of actions (i.e. applied loads); 

d) Values of contact pressure between the ground 

and the structure; 

e) Pore-water pressures; and 

f) Forces and displacements (vertical or horizontal 
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movements, rotations or distortions) in structural 

members. 

302 

The safety case should define other parameters, 

such as tendon loads and ground-water levels that 

need to be monitored and compared with action 

levels. 

 This text does not relate to settlement and so 
has been removed to a new para following 
ECE.20 

 


