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CI’s Fukushima Reports Rec. IR-5: SAPs Review: Response Form 
 
From:  SAPs Text Editor Representing (NTG):  Mechanical Engineering Date:  May 2014 
 

2006 
Para 
No. 

2006 SAPs 
Text 

Proposed New SAPs 
Text

1
 

(Text suggested by the Board in blue) 
Commentary 

ECM.1 

Commissioning 

Commission testing 

Before operating any facility or process that may 

affect safety it should be subject to commissioning 

tests to demonstrate that, as built, the design intent 

claimed in the safety case has been achieved. 

Commissioning 

Commission testing 

Before operating any facility or process that may 

affect safety it should be subject to commissioning 

tests defined in the safety case. 

 

 

 The commissioning tests should: 

a) demonstrate that as built, the design intent 

claimed in the safety case has been achieved; 

b) collect baseline data for equipment and 

systems for future reference; 

c) validate those operating instructions (etc) for 

which the commissioning tests provide 

representative activities and/or conditions 

d) familiarise the operators with the operation of 

the facility or process 

The SAPs Board queried the need to clarify the 
SAPs approach to commissioning in line with 
new IAEA draft standard DS446. This led to 
ECM.1 being split 

182 

The commissioning tests should endeavour to 

identify any errors made during the design, 

manufacture, or construction/installation stages. 

The commissioning tests should be designed to 

identify any errors remaining following the design, 

manufacture, or construction/installation stages.  

However, the commissioning tests should not be 

used as the main means of identifying such errors – 

robust processes at these earlier stages should be 

applied to drive out any errors so that the 

These changes arise from comments from 
DNSR. 

                                                 
1
 Order the rows of this table according to the para ordering for the new SAPs 
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commissioning tests can be used to confirm, as far 

as practicable, the absence of errors. 

183 

Commissioning should be more than a 

demonstration that the plant will work. It should 

also include safety tests as a key step in assuring 

safety. This is the intent of Licence Condition 21 

(see the HSE website). The tests should be 

designed to demonstrate that the plant and 

associated safety systems provide the intended 

degree of protection against faults, including 

human errors. 

Commissioning should be more than a 

demonstration that the plant will work. It should 

also include safety tests as a key step in assuring 

safety. This is the intent of Licence Condition 21 

(see the ONR website). The tests should be 

designed to demonstrate that the plant and 

associated safety systems provide the intended 

degree of protection against faults, including 

human errors. 

 

184 

The safety case should identify those 

commissioning tests and inspections required to:  

a) confirm the facility’s design safety assumptions 

and predicted performance, in particular that of the 

safety provisions; and  

b) characterise the facility as a basis for evaluating 

its behaviour during its operational life. The safety 

analysis should be reviewed in the light of the 

results of the commissioning programme and of 

any modifications made to the design or intended 

operating procedures since the commencement of 

construction. 

The safety case should be reviewed and updated in 

the light of the results of the commissioning tests 

and of any modifications made to the design or 

intended operating procedures that result. 

Text removed in view of the new paragraph 
inserted before para 182. 

185 

The tests should be divided into stages to complete 

as much inactive testing before the introduction of 

radioactive substance. Inactive testing should 

demonstrate that the facility has been constructed, 

manufactured, and installed correctly. Where any 

deviations from the documentation are found, the 

licensee should demonstrate that this does not 

compromise the safety analysis in the safety case. 

The tests should be divided into stages to complete 

as much inactive testing before the introduction of 

radioactive material. Inactive testing should 

demonstrate that the facility or plant has been 

constructed, manufactured, and installed correctly 

and that it is functioning to specification (e.g. 

instrumentation is correctly calibrated). The tests 

should begin with component and system testing 

prior to performing integrated tests. Where any 

deviation from the documentation is found, this 

should be demonstrated not to conflict with the 
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safety case. 

186 

Inactive testing should also be used to confirm the 

operational features of the facility and be used to 

develop the operating instructions, which should 

then be confirmed during active commissioning. 

Before active commissioning can begin, the 

necessary arrangements to satisfy Principles MS.2 

(paragraph 51 f.) and SC.6 (paragraph 95 f.), 

especially in relation to operating limits and 

conditions, together with accident management and 

emergency preparedness, should be in place. 

Inactive testing should also be used to confirm the 

operational features of the facility and be used to 

develop the operating instructions, which should 

then be validated during active commissioning. 

Before active commissioning can begin, the 

necessary arrangements to satisfy Principles MS.2 

and SC.6, especially in relation to operating rules, 

together with accident management and emergency 

preparedness, should be in place. 

 

EMT.1 

Maintenance, inspection and testing 

Identification of requirements 

Safety requirements for in-service testing, 

inspection and other maintenance procedures and 

frequencies should be identified in the safety case. 

Maintenance, inspection and testing 

Identification of requirements 

Safety requirements for in-service testing, 

inspection and other maintenance procedures and 

frequencies should be identified in the safety case. 

 

 

 The testing, inspection and maintenance should be 

carried out in a manner, governed by procedures, 

and apply codes and standards appropriate to the 

class of the structure, system or component (see 

ECS.3). 

 

187 

Appropriate and sufficient locations should be 

provided within the plant where process materials, 

plant items, construction materials and other items 

arising from plant breakdown, maintenance or 

refurbishment can be temporarily stored so that 

their level of contamination, chemical and physical 

properties, ease of decontamination and repair can 

be assessed. 

Appropriate and sufficient locations should be 

provided within the facility where process 

materials, plant items, construction materials and 

other items arising from plant breakdown, 

maintenance or refurbishment can be temporarily 

stored so that their level of contamination, 

chemical and physical properties, ease of 

decontamination and repair can be assessed. 

 

EMT.2 
Frequency 

Structures, systems and components important to 

safety should receive regular and systematic 

Frequency 

Structures, systems and components should receive 

regular and systematic examination, inspection, 
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examination, inspection, maintenance and testing. maintenance and testing as defined in the safety 

case. 

EMT.3 

Type-testing 

Structures, systems and components important to 

safety should be type tested before they are 

installed to conditions equal to, at least, the most 

severe expected in all modes of normal operational 

service. 

Type-testing 

Structures, systems and components should be type 

tested before they are installed to conditions equal 

to, at least, the most onerous for which they are 

designed. 

Changed for consistency with para 188 

 

 The term type testing describes a comprehensive 

set of tests applied to equipment that: 

a) demonstrates that the equipment does not have 

any inherent design faults that could adversely 

affect its performance, life or reliability;  

b) checks that the manufacturer’s production 

processes, including testing, setting-up and quality 

assurance, are satisfactory;  

c) establishes the stability of the equipment when 

subjected to various influence factors such as 

supply voltage changes, temperature and humidity 

changes, electromagnetic interference; and 

d) provides evidence that it meets its specification. 

Glossary definition moved as only used here. 

188 

For components of particular concern and where it 

is not possible to confirm the ability to operate 

under the most onerous design conditions, 

reference data from commissioning or rig testing 

should be established for comparison against in-

service test results. 

For components of particular concern and where it 

is not possible to confirm their ability to operate 

under the most onerous design conditions, 

additional analysis should carried out which utilises 

available test results and justifies the component’s 

performance and reliability.  

This para has been split into two, as there are 
two separate concepts here. 

New 
para 

 Reference data should be taken from type testing to 

establish a baseline for in-service performance. 

Commissioning data is now covered in para 

ECM.1+1b 

EMT.4 
Validity of equipment qualification 

The validity of equipment qualification for 

Validity of equipment qualification 

The continuing validity of equipment qualification 

 



- 5 - 

structures, systems and components important to 

safety should not be unacceptably degraded by any 

modification or by the carrying out of any 

maintenance, inspection or testing activity. 

of structures, systems and components should not 

be unacceptably degraded by any modification or 

by the carrying out of any maintenance, inspection 

or testing activity. 

New 
para 

 Maintenance and other invasive activities should be 

carried out according to procedures that ensure 

foreign material (e.g. debris, tools etc) is excluded, 

or detected and removed. Procedures for avoiding 

foreign material should likewise be adopted during 

initial installation activities. 

Para added following comparison with CNSC 
guidance 

EMT.5 

Procedures 

Commissioning and in-service inspection and test 

procedures should be adopted that ensure initial 

and continuing quality and reliability. 

Procedures 

Commissioning and in-service inspection and test 

procedures should be adopted that ensure initial 

and continuing quality and reliability. 

 

189 

Such inspection should be of sufficient extent and 

frequency to give adequate confidence that 

degradation will be detected before loss of the 

safety function. 

Such inspection should be of sufficient extent and 

frequency to give adequate confidence that 

degradation will be detected before loss of the 

safety function. 

 

EMT.6 

Reliability claims 

Provision should be made for testing, maintaining, 

monitoring and inspecting structures, systems and 

components important to safety in service or at 

intervals throughout plant life commensurate with 

the reliability required of each item. 

Reliability claims 

Provision should be made for testing, maintaining, 

monitoring and inspecting structures, systems and 

components (including portable equipment) in 

service or at intervals throughout their life, 

commensurate with the reliability required of each 

item. 

The SAPs Board suggested that reducing the 
scope of portable equipment to mitigation 
purposes may not be always appropriate. A 
more general wording was proposed. 

190 

In especially difficult circumstances where this 

cannot be done, either additional design measures 

should be incorporated to compensate for the 

deficiency, or it should be demonstrated that the 

adequate long-term performance would be 

achieved without such measures. 

In especially difficult circumstances where this 

cannot be done, either additional design measures 

should be incorporated to compensate for the 

deficiency, or it should be demonstrated that 

adequate long-term performance would be 

achieved without additional measures. 

 

191 Where test equipment, or other engineered means, Where test equipment, or other engineered means,  
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is claimed as part of in-service or periodic testing, 

maintenance, monitoring and inspection provisions, 

the extent to which they reveal failures affecting 

safety functions should be justified. The test 

equipment, or other engineered means, should be 

tested at intervals sufficient to uphold the reliability 

claims of the equipment within which it is claimed 

to reveal faults. 

is used for in-service or periodic testing, 

maintenance, monitoring or inspection, the extent 

to which they reveal failures affecting safety 

functions should be justified. The test equipment, 

or other engineered means, should itself be tested 

at intervals sufficient to uphold the reliability 

claims of the equipment under test. 

EMT.7 

Functional testing 

In-service functional testing of systems, structures 

and components important to safety should prove 

the complete system and the safety-related function 

of each component. 

Functional testing 

In-service functional testing of structures, systems 

and components should prove the complete system 

and the safety function of each item. 

 

192 

Maintenance, inspection and testing are a part of 

normal operation and it should be possible to carry 

out these tests without any loss of any safety 

function. 

Examination, inspection, maintenance and testing 

are a part of normal operation and it should be 

possible to carry out these tests without any loss of 

any safety function.  Where equipment is taken out 

of service for examination, inspection, maintenance 

or testing, the continuing safety of operations 

should be justified.  Furthermore, the potential for 

the examination, inspection maintenance or testing 

to initiate a fault should be analysed and the risks 

so arising justified. 

Updated based on review against SSR2/2 Req 
31 

193 
Where complete functional testing is claimed not to 

be reasonably practicable, an equivalent means of 

functional proving should be demonstrated. 

Where complete functional testing is claimed not to 

be reasonably practicable, an equivalent means of 

functional proving should be adopted. 

 

EMT.8 

Effect of internal/external events 

Structures, systems and components important to 

safety should be inspected and/or re-validated after 

any internal or external event that might have 

challenged their design basis. 

Continuing reliability following events 

Structures, systems and components should be 

inspected and/or re-validated after any event that 

might have challenged their continuing reliability. 

“Design basis” has a different meaning in the 
Glossary 

418 Containment and ventilation Containment and ventilation LC34 uses the term radioactive material 
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Containment and ventilation systems should 

confine the nuclear matter within the facility and 

prevent its leakage and escape to the environment 

in normal operation and fault conditions, except in 

accordance with authorised discharge conditions, 

or as part of a planned transfer to another facility. 

Containment and ventilation systems should 

confine the radioactive material within the facility 

and prevent its leakage or escape to the 

environment in normal operation and fault 

conditions, except in accordance with authorised 

discharge conditions, or as part of a planned 

transfer to another facility. 

419 

The term 'containment' encompasses a wide range 

of structures and plant items, from the massive 

buildings surrounding power reactors, to glove 

boxes and individual packages and containers. 

Containments often have associated systems, such 

as cooling systems and sprays, which are 

considered to be part of the containment system. 

The term 'containment' encompasses a wide range 

of structures and plant items, from the massive 

buildings surrounding power reactors, to glove 

boxes and individual packages and containers. 

Containments often have associated systems, such 

as cooling systems and sprays, which are 

considered to be part of the containment system. 

 

420 

The use of pressure gradients and flows within 

ventilation systems between contamination zones 

ensures that any movement of radioactive material 

is generally from the zones with the lowest 

contamination level to those with the highest levels, 

and eventually to places where such material may 

be disposed of safely. 

The use of pressure gradients and flows within 

ventilation systems between contamination zones 

ensures that any movement of radioactive material 

is generally from the zones with the lowest 

contamination level to those with the highest levels, 

and eventually to places where such material may 

be managed safely. 

 

421 

Containment and associated nuclear ventilation 

systems will form part of a safety system, hence the 

general principles applicable to engineering and 

safety systems should be applied. Ventilation 

systems may be required on parts of a facility that 

would not be considered as containment, in the 

sense that there are areas to which access is freely 

available, and would not be classed as safety 

systems. 

Containment and associated nuclear ventilation 

systems will normally form part of systems 

important to safety and so the general principles 

applicable to engineering (para 131ff), safety 

systems (para 333ff) and essential services (para 

370ff) will be relevant. Ventilation systems may 

however be required on parts of a facility that 

would not be considered as containment, in the 

sense that these are areas to which access is freely 

available. Such systems need not necessarily be 

classed as important to safety. 

 

422 The potential for a fire can have a major impact on 

the design of the ventilation and containment 

The potential for a fire can have a major impact on 

the design of the ventilation and containment 

The “should” statement in this para has been 
moved to following ECV.3 as this appears a 
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system, influencing for example the position, 

number and type of fire dampers. Where fire 

dampers are provided, their position and operation 

should not compromise the containment function, 

and their effect on the ventilation system should be 

considered. In addition to the principles in this 

sub-section, other impacts of fire may need to be 

considered, and reference should be made to the 

principles on protection against fire (paragraph 

228 ff.). 

system, influencing for example the position, 

number and type of fire dampers. In addition to the 

principles in this sub-section, other impacts of fire 

may need to be considered, and reference should 

be made to the principles on protection against fire 

(paragraph 228 ff.). 

more natural home (“should statements” should 
not be in the introductory text  

ECV.1 

Prevention of leakage 

Radioactive substances should be contained and the 

generation of radioactive waste through the spread 

of contamination by leakage should be prevented. 

Prevention of leakage 

Radioactive material should be contained and the 

generation of radioactive waste through the spread 

of contamination by leakage should be prevented. 

 

ECV.2 

Minimisation of releases 

Nuclear containment and associated systems 

should be designed to minimise radioactive 

releases to the environment in normal operation, 

fault and accident conditions. 

Minimisation of releases 

Containment and associated systems should be 

designed to minimise radioactive releases to the 

environment in normal operation, fault and 

accident conditions. 

 

423 

The safety functionality should be clearly identified 

for operational states and fault and accident 

conditions. Where appropriate, containment should 

be designed to protect the facility from external 

hazards and to withstand internal hazards. 

The safety functions of containment and associated 

systems should be clearly defined for all normal 

operations, fault and accident conditions identified 

in the safety case, including for internal and 

external hazards.  

 

ECV.3 

Means of confinement 

The primary means of confining radioactive 

substance should be by the provision of passive 

sealed containment systems and intrinsic safety 

features, in preference to the use of active dynamic 

systems and components. 

Means of confinement 

The primary means of confining radioactive 

materials should be through the provision of 

passive sealed containment systems and intrinsic 

safety features, in preference to the use of active 

dynamic systems and components. 

 

424 
Where appropriate, containment design should:  

a) define the containment boundaries with means 

Where appropriate, the safety case should:  

a) define the containment boundary and identify 
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of isolating the boundary;  

b) establish a set of design safety limits for the 

containment systems and for individual structures 

and components within each system;  

c) define the requirements for the performance of 

the containment in the event of a severe accident as 

a result of internal or external hazards, including its 

structural integrity and stability;  

d) include provision for making the facility safe 

following any incident involving the release of 

radioactive substances within or from a 

containment, including equipment to allow 

decontamination and post-incident re-entry to be 

safely carried out;  

e) minimise the size and number of service 

penetrations in the containment boundary, which 

should be adequately sealed to reduce the 

possibility of nuclear matter escaping from 

containment via routes installed for other purposes;  

f) avoid the use of ducts that need to be sealed by 

isolating valves under accident conditions. Where 

isolating valves and devices are provided for the 

isolation of containment penetrations, their 

performance should be consistent with the required 

containment duties and should not prejudice 

adequate containment performance;  

g) provide discharge routes, including pressure 

relief systems, with treatment system(s) to 

minimise radioactive releases to acceptable levels. 

There should be appropriate treatment or 

containment of the fluid or the radioactive material 

contained within it, before or after its released from 

the system;  

h) allow the removal and reinstatement of 

means of isolating the boundary;  

b) establish a set of limits and conditions (operating 

rules) for the containment systems and for 

individual structures and components within each 

system;  

c) define the requirements for the performance of 

the containment during severe accidents, including 

its structural integrity and stability;  

d) include provision for making the facility safe 

following any fault or accident involving the 

release of radioactive material within or from 

containment, including equipment to allow 

decontamination and post-event re-entry to be 

carried out;  

e) minimise the size and number of service 

penetrations in the containment boundary, which 

should be adequately sealed to reduce the 

possibility of radioactive material escaping via 

routes installed for other purposes;  

e.1) justify that where fire dampers are provided, 

their position and operation will not compromise 

either the containment function or the safety 

functions of the ventilation system; 

f) avoid the use of ducts that need to be sealed by 

isolating valves under fault conditions. Where 

isolating valves and devices are provided, their 

performance should be consistent with the required 

containment duties and should not prejudice 

adequate containment performance;  

g) provide for discharge routes, including pressure 

relief systems, with treatment system(s) to 

minimise radioactive discharges to acceptable 

levels. There should be appropriate treatment or 

containment of radioactive wastes generated by 
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shielding;  

i) define the performance requirements of 

containment systems to support maintenance 

activities;  

j) demonstrate that the loss of electrical supplies, 

air supplies and other services does not lead to a 

loss of containment nor the delivery of its safety 

function;  

k) demonstrate the control methods and timescales 

for re-establishing the containment conditions 

where access to the containment is temporarily 

open (eg during maintenance work);  

l) incorporate measures to minimise the likelihood 

of unplanned criticality wherever significant 

amount of fissile materials may be present. 

such systems. Should the pressure relief system 

operate, the performance of the containment should 

not be degraded; 

h) justify the continuing safe functioning of the 

containment and its discharge routes in faults or 

accidents involving combustible, explosive and/or 

toxic gases;  

i) allow for the safe removal and reinstatement of 

shielding;  

j) define the performance requirements of the 

containment system during maintenance activities;  

k) demonstrate that a loss of electrical supplies, air 

supplies or other services does not lead to a loss of 

containment, nor the delivery of other safety 

functions;  

l) justify the adequacy of control methods and 

timescales for re-establishing contained conditions 

where access to the containment is temporarily 

open (eg during maintenance work); and 

m) incorporate measures to minimise the likelihood 

of unplanned criticality if a significant amount of 

fissile material could be present. 

 
Text moved from para 425 

425 

Should the pressure relief system operate, the 

performance of the containment should not be 

degraded. 

 Text moved into clause g) above. 

ECV.4 

Provision of containment barriers 

Where the radiological challenge dictates, waste 

storage vessels, process vessels, piping, ducting 

and drains (including those that may serve as routes 

for escape or leakage from containment) and other 

plant items that act as containment for nuclear 

matter, should be provided with further 

containment barrier(s) that have sufficient capacity 

Provision of further containment barriers 

Where the radiological challenge dictates, waste 

storage vessels, process vessels, piping, ducting 

and drains (including those that may serve as routes 

for escape or leakage from containment) and other 

plant items that act as containment for radioactive 

material, should be provided with further 

containment barrier(s) that have sufficient capacity 
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to deal safely with the leakage resulting from any 

design basis fault. 

to deal safely with the leakage resulting from any 

design basis fault. 

426 

When considering secondary containment, the 

design should include appropriate means of 

isolation. It should also incorporate, where 

appropriate, redundant storage provisions with 

sufficient capacity and associated services to 

ensure prolonged safe storage of the maximum 

anticipated volume of material requiring relocation, 

allowing for any volume increase due to the 

method of transfer (eg from the use of ejectors). 

When considering secondary containment, the 

design should include appropriate means of 

isolation. It should also incorporate, where 

appropriate, redundant storage provisions with 

sufficient capacity and associated services to 

ensure prolonged safe storage of the maximum 

anticipated volume of material requiring relocation, 

allowing for any volume increase due to the 

method of transfer (eg from the use of ejectors). 

 

ECV.5 

Minimisation of personnel access 

The need for access by personnel to the 

containment should be minimised. 

Minimisation of personnel access 

The need for access by personnel to the 

containment should be minimised. 

 

427 

Where access is necessary it should be designed to 

ensure that at all times the containment will 

perform its safety function. 

Where access is necessary the containment should 

be designed to perform its safety function(s) at all 

times. 

 

428 

There should be no requirement for access to the 

containment to ensure the safety of the facility in 

either the short or long term following an accident. 

There should be no need for access to the 

containment to ensure the safety of the facility in 

either the short or long term following an accident. 

 

429 

Where gloveboxes and associated ventilation 

systems are provided, their design should:  

a) prevent containment boundary failure due to 

pressure excursions caused by ventilation faults;  

b) accommodate glove failure and still maintain 

containment;  

c) ensure that major failure of a glove box envelope 

does not compromise containment performance of 

associated gloveboxes. 

Where gloveboxes and associated ventilation 

systems are provided, their design should:  

a) prevent containment boundary failure due to 

pressure excursions caused by ventilation faults;  

b) accommodate glove failures and still provide 

confinement by minimising the migration of 

airborne activity; and  

c) ensure that a major failure in one glove box or 

its systems does not compromise the containment 

performance of associated gloveboxes. 

 

ECV.6 Monitoring devices Monitoring devices The SAPs Board suggested an additional 
change to the text to add “that may affect 
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Suitable monitoring devices with alarms and 

provisions for sampling should be provided to 

detect and assess changes in the stored radioactive 

substances or changes in the radioactivity of the 

materials within the containment. 

Suitable and sufficient monitoring devices with 

alarms should be provided to detect and assess 

changes in the materials and substances held within 

the containment. 

 

safety”.  After discussing this, the NTL and 
Project Team agreed that these words should 
not be added. 
 
Also the Board recommended text be added to 
this para to address explosions, etc. in view of 
Fukushima (see Action 1.01).  This is 
addressed in new text for para 424.  

430 

The devices and alarms should monitor safety-

related conditions and ensure detection and aid 

assessment of unplanned or uncontrolled changes 

in the volume, radioactivity, or fissile content of 

nuclear substances within the containment. 

The devices and alarms should monitor the 

physical and environmental conditions important to 

safety. These devices and alarms should ensure the 

timely detection, and aid assessment, of unplanned 

or uncontrolled changes in materials and 

substances held within the containment. Examples 

of these may include changes to the quantity, 

composition, characteristics of volume, 

radioactivity, fissile content, temperature, and 

pressure of materials and substances, as well as the 

presence of explosive mixtures, including gases 

and vapours that could challenge the containment 

boundary. Where appropriate the capability to 

sample the materials and substances should also be 

provided.  Further guidance on assessing the 

control of nuclear matter is provided in paras 392ff.  
 

The SAPs Board suggested adding a cross 
reference to control of nuclear matter sections. 
This is covered by generic action 1.04.  
 
It was agreed that there was no need to add a 
cross reference to interfaces with operators. 

ECV.7 

Leakage monitoring 

Appropriate sampling and monitoring systems and 

other provisions should be provided outside the 

containment to detect, locate, quantify and monitor 

leakages of nuclear matter from the containment 

boundaries under normal and accident conditions. 

Leakage monitoring 

Appropriate sampling and monitoring systems 

should be provided outside the containment to 

detect, locate, quantify and monitor for leakages or 

escapes of radioactive material from the 

containment boundaries. 

The meaning of “and other provisions” was not 
clear. 

431 
This should include provision for environmental 

surveys in the vicinity of the facility. 

The sampling and monitoring should include 

environmental surveys in the vicinity of the 

facility. 
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432 

Provision should be made for testing the 

containment systems at suitable periods to confirm 

overall system performance eg depressions, 

airflows and if relevant inerting gas concentrations, 

filter performance and valve response times (see 

also Principle EMT.6 (paragraph 189 f.)). 

Provision should be made for testing the leakage 

monitoring systems at suitable intervals to confirm 

continuing system performance.  Such testing may 

include, for example, monitoring depressions, 

airflows, inerting gas concentrations, filter 

performance or valve response times (see also 

Principle EMT.6). 

 

ECV.8 

Minimisation of provisions 

Where provisions are required for the import or 

export of nuclear matter into or from the facility 

containments, the number of such provisions 

should be minimised. 

Minimisation of provisions for import or 
export of materials or equipment 

Where provisions are required for the import or 

export of materials or equipment into or from 

containment, the number of such provisions should 

be minimised. 

 

ECV.9 

Standards 

The design should ensure that controls on fissile 

content, radiation levels, the overall containment 

and ventilation standards are suitable and sufficient 

at all times. 

Containment and Ventilation System 
Design 

The design should ensure that controls on fissile 

content, radiation levels, and overall containment 

and ventilation standards are suitable and 

sufficient. 

 

433 

Where appropriate, the following should be 

provided:  

a) Remote handling devices and means to facilitate 

their operation, decontamination and repair.  

b) Additional containment, local ventilation, and 

shielding. 

Where appropriate, the following should be 

provided:  

a) Remote handling devices and means to facilitate 

their operation, decontamination and repair; and  

b) Additional containment, local ventilation, and 

shielding. 

 

ECV.10 

Safety functions 

The safety functions of the ventilation system 

should be clearly identified and the safety 

philosophy of the system in normal and fault 

conditions should be defined in terms of the 

relative priorities given to the functions associated 

with the system. 

Ventilation System Safety functions 

The safety functions of the ventilation system 

should be clearly identified and the safety 

philosophy for the system in normal, fault and 

accident conditions should be defined.  

Trailing text moved to the next paragraph and 
re-phrased as not all the aspects listed are 
conventional safety functions 

434 Functions associated with a system would include: The safety philosophy should identify the relative  



- 14 - 

direct protection of people; control and 

minimisation of discharges from the plant; fire 

protection and process protection. 

priorities of aspects such as the direct protection of 

people; the control and minimisation of discharges; 

fire protection and process protection. 

435 

Where a ventilation system is deemed necessary, it 

should include appropriate treatment systems to 

remove and collect airborne radioactive material 

prior to discharge of the cleaned gas stream to the 

environment in accordance with the authorisation 

granted by the relevant environment agency. Such 

systems may include particulate filtration and 

incorporate other methods of treatment such as 

scrubbers and cyclones where appropriate. 

Where a ventilation system is needed, it should 

include appropriate treatment systems to remove 

and collect airborne radioactive material prior to 

discharge of the cleaned gas stream to the 

environment in accordance with the authorisation 

granted by the relevant environment agency. Such 

systems may include particulate filtration and 

incorporate other methods of treatment such as 

scrubbers and cyclones where appropriate. 

 

436 

Where appropriate, ventilation should include the 

following:  

a) Provision of a suitable working environment for 

personnel and safety-related equipment, 

particularly in the control rooms.  

b) Maintaining the segregation of process and 

breathing zone air streams.  

c) Ensuring that the flow of ventilation air within 

buildings is always from zones of lower to higher 

levels of potential contamination at a sufficient 

velocity to provide protection to occupants against 

airborne contamination, for both engineered and 

accidental openings.  

d) Controlling the dispersal of contamination and 

reducing the concentration of airborne activity 

within the process plant and in aerial discharges to 

the lowest reasonably practicable levels.  

e) Controlling the temperature, pressure and 

composition of the atmosphere inside the 

containment as necessary, including where 

appropriate the moisture content.  

Where appropriate, the ventilation design and its 

associated safety case should include the following:  

a) provision of a suitable working environment for 

personnel and structures, systems and components, 

particularly in the control rooms.  

b) ,maintaining the segregation of process and 

breathing zone air streams.  

c) ensuring that the flow of ventilation air within 

buildings is always from zones of lower to higher 

levels of potential contamination at a sufficient 

velocity to provide protection to occupants against 

airborne contamination, for both engineered and 

accidental openings.  

d) controlling the dispersal of contamination and 

reducing the concentration of airborne activity 

within the process plant and in aerial discharges to 

the lowest reasonably practicable levels.  

e) controlling the temperature, pressure and 

composition of the atmosphere inside the 

containment as necessary, including where 

appropriate, the moisture content.  
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f) Safeguarding the facility and personnel against 

ingress of gases or vapours from external sources 

where the ingress of such substances, gases or 

materials could prejudice the safety of operators or 

operations due to their chemical or radioactive 

properties etc.  

g) Siting intakes to avoid contamination of intake 

air during normal and fault conditions in the 

facility and on the site.  

h) Provision of inlet filters and dampers to prevent 

the ingress and egress of radioactive substances as 

appropriate.  

i) Minimising the risk arising from the chemical 

and toxic properties of process radioactive 

substances and from explosive mixtures, including 

gases and vapours, that may be generated.  

j) Segregation and isolation to protect against 

internal and external hazards and to prevent the 

mixing of ventilation streams of different hazard 

potentials, eg explosive, toxic and radioactive. 

Such hazards should be managed to avoid 

compounding the harm potential.  

k) Facilitating, where appropriate, permanent or 

temporary access to facility zones without 

impairing the performance of the ventilation 

system(s).  

l) Restricting the outward flow of building air to 

appropriately controlled authorised discharge 

points.  

m) Accounting for effects of wind velocity and 

potential air pressure fluctuations caused by nearby 

structures, discharges from other facilities and 

extreme weather conditions.  

f) safeguarding the facility and personnel against 

ingress of gases, vapours, etc from external sources 

where this ingress could prejudice the safety of 

operators or operations due to its chemical or 

radioactive properties etc.  

g) siting intakes to avoid contamination of intake 

air during normal and fault conditions in the 

facility and on the site.  

h) provision of inlet filters and dampers to prevent 

the ingress and egress of radioactive material as 

appropriate.  

i) minimising the risk arising from the chemical, 

radioactive and toxic properties of process 

materials and from explosive mixtures, including 

gases and vapours, that may be generated.  

j) segregation and isolation to protect against 

identified faults and to prevent the mixing of 

ventilation streams of different hazard potentials, 

eg explosive, toxic and radioactive. Such hazards 

should be managed to avoid compounding the 

harm potential.  

k) facilitating, where appropriate, permanent or 

temporary access to facility zones without 

impairing the performance of the ventilation 

system(s).  

l) restricting the outward flow of building air to 

appropriately controlled authorised discharge 

points.  

m) accounting for the effects of wind velocity and 

potential air pressure fluctuations caused by nearby 

structures, discharges from other facilities and 

extreme weather conditions.  

n) removal and reinstatement of ventilation 
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n) Removal and reinstatement of ventilation 

equipment for maintenance and replacement 

purposes.  

o) Qualification of ventilation systems in terms of 

their safety function and appropriate selection of 

materials and equipment for the required design 

life.  

p) Minimising the total airflow through the system 

from inlet to discharge to reduce the requirement 

for disposal of filters, while retaining a safe 

atmosphere, airflow velocities, pressure differences 

and other features of the design.  

q) The need for inerting atmospheres, for example 

in gloveboxes, either as part of normal operations, 

or temporarily as part of a fire suppression system.  

equipment for maintenance and replacement 

purposes.  

o) qualification of ventilation systems in terms of 

their safety function(s) and appropriate selection of 

materials and equipment for the required design 

life.  

p) setting the total airflow through the system from 

inlet to discharge to minimise the requirement for 

disposal of filters, while still retaining a safe 

atmosphere, airflow velocities, pressure differences 

and other features of the design.  

q) provision of inerting atmospheres where 

appropriate, for example in gloveboxes, either as 

part of normal operations, or temporarily as part of 

a fire suppression system. 

437 

The location of ventilation filters should minimise 

the dose rates to facility personnel, where 

necessary shielding should be provided. There 

should be provision for the safe replacement of 

filter elements and the safe storage of contaminated 

filters. Provision should be made to enable filters to 

be changed, in accordance with a defined 

replacement regime, while maintaining the 

effectiveness of the ventilation system. 

The location of ventilation filters should minimise 

the dose rates to facility personnel; where 

necessary shielding should be provided. There 

should be provision for the safe replacement of 

filter elements and the safe storage of contaminated 

filters. Provision should also be made to enable 

filters to be changed, in accordance with a defined 

replacement regime, while maintaining the 

effectiveness of the ventilation system. 

 

438 

The design should provide for monitoring and 

testing of ventilation systems and associated filters 

and gas treatment systems to ensure that they 

continue to meet the design requirements. This 

should include provision of appropriate 

alarm/control systems on key plant parameters. 

The design should provide for monitoring and 

testing of ventilation systems and associated filters 

and gas treatment systems to ensure that they 

continue to meet design requirements. This should 

include provision of appropriate alarm/control 

systems on key plant parameters. 

 

 


