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CATEGORIES IN THE IAEA SAFETY SERIES

A new hierarchical categorization scheme has been introduced, according to 
which the publications in the IAEA Safety Series are grouped as follows:

Safety Fundamentals (silver cover)

Basic objectives, concepts and principles to ensure safety.

Safety Standards (red cover)

Basic requirements which must be satisfied to ensure safety for particular 
activities or application areas.

Safety Guides (green cover)

Recommendations, on the basis of international experience, relating to the ful
filment of basic requirements.

Safety Practices (blue cover)

Practical examples and detailed methods which can be used for the application 
of Safety Standards or Safety Guides.

Safety Fundamentals and Safety Standards are issued with the approval of the 
IAEA Board of Governors; Safety Guides and Safety Practices are issued under the 
authority of the Director General of the IAEA.

An additional category, Safety Reports (purple cover), comprises independent 
reports of expert groups on safety matters, including the development of new princi
ples, advanced concepts and major issues and events. These reports are issued under 
the authority of the Director General of the IAEA.

There are other publications of the IAEA which also contain information 
important to safety, in particular in the Proceedings Series (papers presented at 
symposia and conferences), the Technical Reports Series (emphasis on technological 
aspects) and the IAEA-TECDOC Series (information usually in a preliminary form).
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FOREWORD

In 1974, the IAEA established a special Nuclear Safety Standards (NUSS) 
programme under which five Codes and 55 Safety Guides have been produced in the 
areas of governmental organization, siting, design, operation and quality assurance. 
The NUSS Codes and Guides are a collection of basic and derived requirements for 
the safety of nuclear power plants with thermal neutron reactors. They have been 
developed in a complex process which ensures the best possible international 
consensus.

In order to present further details on the application and interpretation and on 
the limitations of individual concepts in the NUSS Codes and Safety Guides, a series 
of Safety Practice publications has been initiated. It is hoped that many Member 
States will benefit from the experience presented in these books.

The present publication has been developed with the help of experts from 
regulatory, operating and engineering organizations, all with practical experience in 
the field of fire safety of nuclear power plants. The publication comprises a detailed 
checklist of the specific elements to be addressed when assessing the adequacy and 
effectiveness of the overall fire safety arrangements of operating nuclear power 
plants. The, publication will be useful not only to regulators and safety assessors but 
also to operators and designers.

The book addresses a specialized topic outlined in Safety Guide No. 50-SG-D2 
(Rev. 1), Fire Protection in Nuclear Power Plants, and it is recommended that it be 
used in conjunction with this Safety Series publication.

The IAEA is grateful to all the experts who helped in the drafting and 
reviewing of this publication, particularly A.B.C. Hogg and D.S. Mowrer.
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1. INTRODUCTION

Safety Series No. 50-SG-D2 (Rev. 1), Fire Protection in Nuclear Power 
Plants, was developed as part of the IAEA Nuclear Safety Standards (NUSS) 
programme. The objective of the Safety Guide was to “ advise designers, safety 
assessors and regulators on the concept of fire protection in the design of nuclear 
power plants” and to recommend practical ways of implementing the concept in 
some detail.

It is recognized that effective fire protection includes a number of distinct 
elements that must be integrated into the overall fire safety arrangements of the plant. 
As a minimum, these elements cover organization; a fire prevention programme, 
including the administrative control procedures; a comprehensive fire hazard 
analysis; provision for passive fire protection measures; installation of reliable and 
effective fire detection and extinguishing systems and equipment; periodic inspec
tion, maintenance and testing (where applicable) of all the fire protection measures 
(passive and active) provided; a quality assurance programme; and the manual fire 
fighting capability. To determine the adequacy of the fire protection essential for 
safety at a nuclear power plant, all these elements must be assessed.

The IAEA has developed three complementary publications to facilitate and 
organize a comprehensive fire safety inspection of a nuclear power plant:

(1) Inspection of Fire Protection Measures and Fire Fighting Capability at Nuclear
Power Plants, Safety Series No. 50-P-6;

(2) Evaluation of Fire Hazard Analyses for Nuclear Power Plants, Safety Series
No. 50-P-9;

(3) Assessment of the Overall Fire Safety Arrangements at Nuclear Power Plants,
Safety Series No. 50-P-ll.

Although comprehensive evaluation of the overall fire safety arrangements 
requires a thorough review of all the elements listed above, there is value in applying 
selected elements separately for specific situations. Accordingly, the three elements 
of fire safety have been produced as separate publications. The first and second of 
these books were developed previously, while the current publication is the third in 
the series.

This Safety Practice supplements Safety Guide No. 50-SG-D2 (Rev. 1) by pro
viding a detailed fire safety inspection checklist for use by qualified fire safety 
specialists in assessing the implementation and effectiveness of the overall fire safety 
arrangements of an operating nuclear power plant. The Guide should be used as a 
primary reference in the application of this Safety Practice.

1 .1 . B A C K G R O U N D

1
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1.2 . O B JE C T IV E

The purpose of this publication is to provide an objective structure for assess
ing all the elements of fire protection at the plant with the exception of the fire hazard 
analysis, the design and installation of fire protection measures (passive and active) 
and the manual fire fighting capability. These issues are covered in separate publica
tions, as discussed in Section 1.1. This Safety Practice is intended to advise 
operators, safety assessors and regulators on the concept of effective implementation 
of plant fire safety. It is also intended to provide the means for assessing fire safety 
in practice.

1.3. SCOPE

This Safety Practice applies to land based nuclear power plants with thermal 
neutron reactors of the light water, heavy water or gas cooled type.

A methodology is provided to assess the adequacy and effectiveness of the 
overall fire safety arrangements provided in operating nuclear power plants. Within 
this context, the term overall fire safety arrangements is meant to include an 
integrated system of organization, management, procedural controls, passive and 
active fire protection measures, quality assurance and record management systems 
related to plant fire safety.

The primary concern of this Safety Practice is to assess the adequacy of fire 
protection for those systems, equipment and components that are defined as being 
essential to ensure safety for the plant, including protection of site personnel, the 
public and the environment from undue radiation hazards. The aspects of fire protec
tion not directly related to plant safety and those related to the protection of plant 
personnel should be determined on the basis of national practices and regulations.

1.4. STRUCTURE

Section 2 describes the methodology to be followed when applying the check
list, including discussion on the specific written documents to be reviewed, the 
purpose and value of direct interviews with plant personnel and the necessity of 
direct observation of plant conditions.

Section 3 discusses the basis for assessing the existing plant fire protection 
elements as either ‘satisfactory’, ‘needs further evaluation’ or ‘unsatisfactory’, and 
describes the important issues to be considered when making recommendations for 
improvement and when identifying significant issues needing immediate attention, if 
any.

Section 4 provides a detailed checklist of the inspection elements for deter
mining the adequacy and effectiveness of the overall fire safety arrangements of the 
plant.

2
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2. METHODOLOGY

Three primary methods are used to acquire the information needed to assess 
the effectiveness of plant fire safety and to propose specific recommendations for 
improvement. These are: document review, personnel interviews and direct 
observation.

The fire safety specialists address topics in sufficient detail and to the extent 
necessary to enable them to make an informed judgement of each item in the check
list. The weaknesses identified are addressed to the degree required to document the 
specialists’ concerns with sufficient detail and accuracy to make them clearly under
standable, and then recommendations are made for dealing with these weaknesses. 
Similarly, the good practices observed during the assessment process are 
documented for the benefit of other nuclear power plants, and are described in the 
specialists’ notes in sufficient detail to be readily understood.

2.1. DOCUMENT REVIEW

The specific documents to be reviewed by the technical specialists vary, 
depending on their availability and on the circumstances at each nuclear power plant. 
The documents in the following list are important elements of overall plant fire 
safety. However, the absence of one or more of these review documents should not 
preclude use of the checklist provided in Section 4 as an effective tool for assessing 
the fire safety of the plant. The documents to be reviewed include:

(1) The fire safety organization, authority and responsibilities of specific person
nel, including a functional organization chart;

(2) The fire prevention programme, including the administrative procedures for 
controlling combustible materials and ignition sources;

(3) The inspection, maintenance and testing procedures for the fire protection 
measures (passive and active), including the documentation records of 
completed inspection, maintenance and testing activities;

(4) The fire protection system and equipment details (design criteria, specifica
tions, calculations and drawings);

(5) The plant arrangement drawings, including identification of the fire rated 
compartment boundaries (as constructed, covering modifications);

(6) The quality assurance programme related to fire safety;
(7) The fire safety training records of on-site and off-site personnel, as applicable, 

including records of fire drills and training exercises;
(8) The comprehensive fire hazard analysis (this document is necessary to conduct 

a comprehensive fire safety inspection, but its absence does not preclude a 
limited review);

3
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(9) The fire protection regulatory requirements, including specific directives of the 
licensing authority;

(10) The fire emergency plan, including co-ordination with off-site organizations;
(11) The fire event records and investigative reports;
(12) The engineering review records for design changes and modifications, 

including temporary changes.

2.2. PERSONNEL INTERVIEWS

Interviews with plant personnel are carried out at all levels with a view to:

(1) Providing additional information not addressed by the documentation;
(2) Answering questions and satisfying concerns arising out of the review 

documents;
(3) Forming a judgement of the plant personnel’s understanding of the fire safety 

arrangements in place at the plant, and of their own duties and responsibilities 
with respect to fire safety;

(4) Forming a judgement of the plant personnel’s competence and 
professionalism;

(5) Determining the effectiveness of the training programme.

Interviews also provide an opportunity for the important exchange of informa
tion between technical specialists and plant personnel. These interviews should be 
seen as part of a constructive dialogue with plant personnel and not as an interroga
tion. Properly conducted, such interviews play an important role in the inspection 
process.

2.3. DIRECT OBSERVATION

Site inspection of actual plant conditions is a significant aspect of the review 
process. Direct observation assists in determining the actual status of the plant 
compared with the documentation. In addition, it provides a means of identifying any 
major discrepancies that may exist. The site inspection process provides an oppor
tunity to witness tests of selected fire protection features as determined by the leader 
of the fire safety inspection team.

Site inspection should include all relevant plant areas, with emphasis placed on 
those areas that are important to the safety of the plant and any adjacent area or areas 
which form a potential fire hazard or which expose these important areas. Observa
tion of existing conditions includes a review of:

(1) The combustible fire load;
(2) The general housekeeping conditions;

4
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(3) The control of ignition sources, including hot work permit systems to cover 
operations that could cause fire such as cutting, welding, grinding, brazing and 
soldering;

(4) The adequacy and integrity of the passive fire protection measures (fire rated 
barriers, fire doors, fire dampers and fire barrier penetration seals);

(5) The maintenance and effectiveness of the fire detection and fire extinguishing 
systems, based on visual evaluation;

(6) The implementation of actions necessary to correct previously identified 
deficiencies.

2.4. INTERPRETATION ISSUES

On the basis of the results obtained from the review documents, personnel 
interviews and direct observations, the technical specialists form a judgement of the 
adequacy of the overall fire safety arrangements of the plant, including the following 
issues:

(1) The technical knowledge and skills of the manager and staff responsible for the 
overall fire safety of the plant;

(2) The adequacy of the fire prevention programme, including the procedures for 
controlling combustible materials and ignition sources;

(3) The adequacy of the quality assurance programme with respect to fire 
protection;

(4) The adequacy of the inspection, maintenance and testing procedures provided 
for the fire protection measures (passive and active).

Specific recommendations are made for addressing the deficiencies identified 
during the assessment.

3. EVALUATION AND CONCLUSIONS

The fire safety inspection checklist provides a means of evaluating the overall 
fire safety arrangements in place at the nuclear power plant. It is recognized that 
effective fire protection must include additional elements such as a comprehensive 
fire hazard analysis, installation of well designed fire protection measures (passive 
and active) and an effective manual fire fighting capability. These additional 
elements are specifically addressed in separate publications, as outlined in 
Section 1.1.

5
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The checklist for assessing the implementation and effectiveness of the overall 
fire safety arrangements of the plant is given in Section 4; it is divided into eight 
sections:

A. Fire safety organization and management;
B. Engineering review of design changes and modifications;
C. Control of combustible materials;
D. Control of ignition sources;
E. Inspection, maintenance and testing of the fire protection measures (passive

and active);
F. Records and documentation;
G. Quality assurance;
H. Direct observation of plant conditions.

Regarding the safety requirements (as defined in Safety Series No. 50-SG-D2 
(Rev. 1)), each aspect of plant fire safety and the corresponding protection measures, 
as identified in the checklist, is evaluated. This evaluation leads to one of three 
conclusions:

(1) Satisfactory, which means that the particular fire protection measure is devel
oped and implemented in accordance with acceptable international practices. 
No enhancements are necessary. When a particular item is determined to be 
satisfactory, generally no record of specific comments is required. However, 
in certain cases it may be desirable to record specific details that form the basis 
for such a determination. It is also important to identify good practices that 
may be beneficial to other nuclear power plants.

(2) Needs further evaluation, which means either that the particular fire safety 
issue, as provided and assessed by the technical specialists, does not meet the 
requirements, or that further details will have to be provided before a definite 
judgement is made. In both cases, a specific recommendation is made on how 
to resolve the issue.

(3) Unsatisfactory, which means that the particular fire safety issue, as provided 
and assessed by the technical specialists, is not provided in accordance with 
internationally acceptable practices. This could arise from issues such as 
ineffective organization and management, inadequate maintenance and testing 
of the systems and equipment, inadequate design, lack of effective administra
tive procedures for controlling combustible materials and ignition sources, and 
ineffective implementation of the fire prevention programme. Each statement 
is accompanied by an explanation of the technical basis for such a 
determination.

For each line item identified in the inspection checklist, the technical specialists 
identify the ‘objective evidence’ examined in order to determine the category into 
which the item falls. Examples of appropriate objective evidence are the documents

6

This publication is no longer valid 
Please see http://www-ns.iaea.org/standards/ 



reviewed (reference the specific document numbers), the personnel interviewed 
(identify the names and responsibilities) and the actual plant conditions observed 
(describe the specific locations and details).

Furthermore, specific recommendations are made on how to correct the 
deficient conditions. Each recommendation is made after giving appropriate con
sideration to the specific deficiency needing attention, the indirect aspects related to 
the deficiency and the root cause analysis of the basic cause of the deficiency; the 
results of this analysis may indicate the need for a higher level recommendation.

4. INSPECTION CHECKLIST

The fire safety inspection checklist has been prepared for professional fire 
safety specialists specifically qualified by education and practical experience to 
evaluate the adequacy and effectiveness of nuclear power plant fire safety. The 
methodology and contents of the checklist may also be used by regulatory or special
ized third party organizations to conduct fire safety inspections of nuclear power 
plants. In addition, the checklist may be useful to plant operators as a listing of the 
numerous elements that must be evaluated in order to determine the adequacy and 
effectiveness of a plant’s overall fire safety arrangements. The checklist will also 
provide guidance to a nuclear power plant for conducting a self-assessment of fire 
safety. However, it should not be used by non-specialists in fire protection, and self- 
assessment should not be considered a substitute for an independent fire safety 
inspection. It is good practice to perform fire safety self-assessments annually and 
to carry out independent fire safety inspections at intervals of not greater than 
5 years.

The checklist provides a listing of the issues to be considered. It is not all inclu
sive and should not limit the investigations of the fire safety specialists; rather, it 
should be considered as a minimum listing of items to be included in inspection and 
assessment.

7
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F IR E  S A F E T Y  IN S P E C T IO N  C H E C K L IS T

Item
Inspection item description

Adequacy
Comments and objective 

evidence reviewedidentifier
Sat.

Needs further 
evaluation

Unsat.

A. Fire safety organization and management

A .I. Fire safety organization

A .1.1. A document is provided that describes the policy supported 
by the management in matters relating to the overall fire 
safety arrangements. This document contains a clear 
definition of the fire safety objectives and of the methods 
by which these objectives can be achieved. The procedures 
by which the fire safety policy is proposed, approved and 
modified are clearly defined. Implementation of the policy, 
and of the chain of command by which it is achieved, is 
described.

A .1.2. The responsibilities of all personnel (on-site and off-site) 
involved in fire safety functions and activities are clearly 
identified and documented. Provisions are established for an 
effective means of communication by which proposals for the 
improvement of fire safety, or for the more effective use of 
the organization, can be introduced from all levels of 
responsibility.
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Item
Inspection item description

Adequacy
Comments and objective 

evidence reviewedidentifier
Sat.

Needs further 
evaluation

Unsat.

A .1.3. The minimum technical qualifications, education and/or 
practical experience are specified for all personnel involved 
in implementing the fire safety policy.

A.1.4. The authority of personnel concerned with fire safety, 
particularly those that are in senior positions within the 
organization, is clearly defined. The fire safety personnel 
have sufficient authority to inform appropriate levels of plant 
management, as needed.

A .1.5. All on-site personnel receive regular training in the means of 
reporting fire conditions, in the use of first-aid fire fighting 
equipment such as portable extinguishers, and, where 
appropriate, in the means of actuating fire extinguishing 
systems.

A .1.6. Specialized training is provided for personnel whose duties 
include fire watch activities.

A .1.7. The organization established to train plant personnel is clearly 
defined.

This publication is no longer valid 
Please see http://www-ns.iaea.org/standards/ 



F IR E  S A F E T Y  IN S P E C T IO N  C H E C K L IS T  (con t.)

Item
Inspection item description

Adequacy
Comments and objective 

evidence reviewedidentifier
Sat.

Needs further 
evaluation

Unsat.

A .I .8. Records are maintained of all training. (The specific training 
provided for fire brigade members is discussed in detail in 
Safety Series No. 50-SG-D2 (Rev. 1), Fire Protection in 
Nuclear Power Plants.)

A. 1.9. The specific circumstances of a fire condition that would 
activate the emergency action plan are defined. The 
emergency action plan includes the organization, the means 
of communication, the responsibilities and the means of 
co-ordination and liaison between different groups related to 
fire safety.

A. 2. Fire safety management

A.2.1. The qualifications of all personnel involved in fire safety 
functions and activities are in accordance with the specified 
minimum requirements, as determined by technical qualifica
tions, education and/or practical experience.

A.2.2. Personnel concerned with ensuring fire protection standards 
have sufficient authority within the organization to enable 
them to act quickly and effectively.
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Item
Inspection item description

Adequacy
Comments and objective 

evidence reviewedidentifier
Sat.

Needs further 
evaluation

Unsat.

A.2.3. Formal procedures are developed to ensure that fire safety is 
considered in the design and construction of any modification 
of the plant throughout its entire life. A formal procedure is 
established by which approval of the fire protection organiza
tion is obtained before any work is undertaken. This organi
zation includes one or more designated staff members with 
the responsibility of reviewing the proposed work activities, 
of identifying the potential fire hazards and of recommending 
the suitable fire protection measures.

A.2.4. Personnel involved with maintenance work are continuously 
made aware of the importance of the control of ignition 
sources and of the limitation of combustible materials. 
Frequent training and instruction are provided.

A.2.5. In an organization in which the fire protection co-ordinator is 
not responsible for the installation’s fire brigade, adequate 
liaison is established.

A.2.6. Fire watch personnel receive regular training in the perfor
mance of their duties.
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F IR E  S A F E T Y  IN S P E C T IO N  C H E C K L IS T  (con t.)

Item
Inspection item description

Adequacy
Comments and objective 

evidence reviewedidentifier
Sat.

Needs further 
evaluation

Unsat.

A. 3. Discussions with plant personnel

A.3.1. Discussions with fire protection personnel at all levels cover 
an appropriate management structure, correct attitudes to fire 
safety and an effective system for the exchange of 
information.

B. Engineering review of design changes and modifications

B .l. Organization and review process

B.1.1. A qualified individual(s) is assigned the responsibility of 
reviewing all the design changes and modifications in order 
to determine the potential effect on fire protection and to 
evaluate compliance with existing procedures, standards and 
requirements.

B.1.2. The technical qualifications and education of the personnel 
who review the design changes and modifications are 
adequate for the task.
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Item
Inspection item description

Adequacy
Comments and objective 

evidence reviewedidentifier
Sat.

Needs further 
evaluation

Unsat.

B.1.3. The qualified individual(s)'or the fire protection co-ordinator 
performing the engineering review functions has sufficient 
authority to delay design changes or other plant modifica
tions, as necessary, until those fire protection issues that 
affect plant safety have been resolved.

B.1.4. The review process includes all proposed changes that could 
affect fire safety:

(a) Design change requests;
(b) Plant modifications;
(c) Engineering, operations or maintenance initiated changes;
(d) Field change requests.

B.2. Engineering review procedure

B.2.1. A formal, written procedure is developed and used in the 
engineering review process.

B.2.2. The engineering review procedure includes a checklist of the 
specific items to be addressed during the review process for 
use as a guide in the evaluation of fire protection.
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F IR E  S A F E T Y  IN S P E C T IO N  C H E C K L IS T  (cont.)

Item
identifier

Inspection item description

Adequacy
Comments and objective 

evidence reviewed
Sat.

Needs further 
evaluation

Unsat.

B.2.3.

B.2.4.

The engineering review procedure addresses both the direct 
and the indirect effects of the proposed changes on fire pro
tection. For example:

(a) Replacing a fire pump would directly affect fire 
protection;

(b) Cutting a large opening in the wall of a room would 
indirectly affect fire protection if the room were protected 
by a total flooding, gaseous fire extinguishing system.

Where the engineering review procedure determines that fire 
protection has been adversely affected, the relevant issues 
are resolved before beginning the design change or 
modification.

B.3.

B.3.1.

Documentation assessment

Documentation of the engineering review procedure for the 
design changes and modifications is adequate.
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Item
Inspection item description

Adequacy
Comments and objective 

evidence reviewedidentifier
Sat.
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C. Control of combustible materials

C.I. Solid combustible materials in areas that could compromise 
safety systems

C.1.1. Minimum use is made of combustible materials in the 
construction and furnishing of the plant. Use of combustible 
materials for decorative effect is restricted.

C.1.2. Wooden equipment in normal use, and scaffolding that is 
used temporarily, are chemically treated or coated so as to 
be fire retardant.

C.1.3. Transient (non-permanent) combustible materials, particularly 
packaging materials, are not permitted to accumulate. They 
are removed upon completion of the work or at the end of 
each work shift, whichever is sooner.

C.1.4. After use, rags and absorbent materials that have become 
contaminated with flammable or combustible liquid are placed 
in small metal containers with secure lids and are not mixed 
with general waste materials.
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C.1.5. Large stocks of health physics protective clothing are located 
in designated storage areas with adequate fire resistance and 
suitable protective measures.

C.1.6. Laundry decontamination areas are provided with adequate 
fire protection measures, including a suitable level of fire 
rated compartmentation.

C.1.7. Unnecessary accumulation of combustible materials is 
prohibited in those areas where a fire could compromise plant 
safety, such as in control rooms, switch rooms and similar 
areas.

C.1.8. No combustible materials are stored in cable tunnels, cable 
races or other areas containing components that are essential 
to plant safety.

C.1.9. The total fire load from solid combustible materials in each 
fire area is as low as practical in accordance with the fire 
resistance of the compartment, as described in the fire hazard 
analysis, and a record is maintained of the fire load.
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C.2. Flammable or combustible liquid in areas that could 
compromise safety systems

C.2.1. In areas in which flammable or combustible liquid is used, 
the quantity present is limited to the amount required for 
daily use. Suitable fire protection measures are provided.

C.2.2. No flammable or combustible liquid is transported or used in 
open containers where this can be avoided.' Safety cans or 
safety dispensers suitable for such liquids are used wherever 
possible. Openings in these containers are equipped with 
spring loaded closures.

C.2.3. Precautions are taken to contain spillage of flammable or 
combustible liquid (e.g. by using drip trays).

C.2.4. Where it is necessary to store small amounts of flammable or 
combustible liquid within a working area, these are kept in 
metal containers suitable for such liquids.
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evidence reviewedidentifier

Sat. Needs further 
evaluation Unsat.

C.2.5. Storage of large quantities of flammable or combustible liquid 
is limited to those areas of the plant where a fire would not 
compromise components that are essential to plant safety.
This bulk storage is separated from other plant areas by 
distance or by a fire rated construction, with suitable fire 
protection measures provided, as appropriate.

C.2.6. Vehicles deliver combustible liquid into storage tanks from a 
safe location, using safe administrative procedures. The route 
for the vehicles is defined and the impact resistant barriers 
are installed, as necessary.

•-

C.2.7. Provisions are made for removing water that accumulates in 
bunded areas containing flammable or combustible liquid. 
Special care is taken to ensure that such provisions maintain 
the integrity of the bund.

C.2.8. All containers for flammable liquid display a conspicuous 
label that identifies the liquid and its flash point, and provides 
a warning of its flammability.
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C.2.9. All containers for combustible liquid, including the storage 
tanks, display a conspicuous label that identifies the liquid 
and, in the case of drums and small containers, provides a 
warning that the liquid is combustible.

C.2.10. Written procedures are established for the safe handling, use, 
storage and transportation of flammable or combustible 
liquid.

C.2.11. The total fire load from flammable or combustible liquid in 
each fire area is as low as practical in accordance with the 
fire resistance of the compartment, as described in the fire 
hazard analysis, and a record is maintained of the fire load.

C.3. Flammable gases in areas that could compromise safety 
systems

C.3.1. Areas in which a flammable gas could be released are either 
sufficiently ventilated or of sufficient volume to ensure that 
potentially damaging gas/air mixtures are unlikely to be 
formed.
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evidence reviewedidentifier
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Needs further 
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C.3.2. Electrical equipment installed in areas in which a flammable 
gas could be released is appropriately qualified for use in an 
explosive atmosphere.

C.3.3. Use of compressed gas cylinders, such as in burning or 
welding operations, is controlled under a ‘permit to work’ 
procedure. The cylinders are removed immediately upon 
completion of the work or at the end of each work shift, 
whichever is sooner. During short interruptions, such as 
lunch breaks, the cylinders are kept in a safe condition and 
the gas supply shut-off valves on the cylinders are closed.

C.3.4. Where a gas supply is required inside a building for perma
nent use it is supplied from cylinders safely located outside 
the building or in a dedicated storage area such that a fire 
will not compromise plant safety. Gas cylinders are secured 
(e.g. by being chained to a rack) so that they cannot fall. The 
handling and moving procedures ensure that before a cylinder 
is moved the valve is closed and the protective cap screwed 
into position. Cylinders of compressed oxygen are stored 
separately from any flammable or combustible material 
(refer to Section C.2.5).
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C.3.5. Where a large bank of cylinders is provided (e.g. connected 
to a hydrogen system) it is safely located outside the 
building. The storage compound is fenced and notices are 
displayed prohibiting smoking. Provision is made for applying 
cooling water, where appropriate. Procedures are established 
for the safe delivery of new supplies of flammable gas.

C.3.6. Where bulk supplies of flammable gas are located outside 
the building, with piping routed inside, the piping system is 
well designed, installed and supported, and appropriate 
protection from mechanical damage is provided, as needed. 
Use of continuous piping is preferred. However, where joints 
exist a suitable means of surveillance is provided, as 
appropriate.

C.3.7. In enclosures where it is possible that a potentially damaging 
flammable gas/air mixture could be formed, early warning 
of the release of gas is provided by a suitable method of 
detection. The enclosure is designed such that the pressure 
generated by an explosion is relieved without endangering 
plant safety systems or the personnel involved in safety 
functions.
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evaluation Unsat.

C.3.8. Written procedures are established for the safe handling, use, 
storage and transportation of flammable gas.

D. Control of ignition sources

D .l. Elimination o f  ignition sources in areas that could 
compromise safety systems

D.1.1. Smoking is allowed only in designated areas. Particular 
attention is given to the prohibition of smoking in areas 
where combustible liquid is stored and in areas where 
equipment and components that are essential to plant safety 
are held.

D.1.2. In designated areas where smoking is permitted, arrangements 
are made for the safe disposal of smoking materials and for 
the provision of portable fire extinguishers.

D .l.3. Use of open flames for testing is prohibited.
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D.1.4. Electrical equipment, and fixed and portable electrical 
appliances, are regularly inspected for any deterioration that 
could lead to arcing or overheating.

D.1.5. Use of personal heaters and cooking appliances is prohibited 
in those areas that contain components essential to plant 
safety. Checks are regularly made for the presence of these 
and similar items, particularly at night.

D.1.6. Use of temporary wiring, particularly multisocket leads to 
connect office equipment, desk computers, reading lights and 
similar items, is limited. Only qualified material is used and 
regular inspections are conducted. All wiring connections are 
made or authorized by an electrician.

D.1.7. Buildings are provided with lightning protection that is 
designed and installed to a recognized standard. Plant 
protection (earthing) is appropriately interconnected to the 
rest of the lightning conduction system.
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D.2. Control of ignition sources in areas that could compromise 
safety systems

D.2.1. Work in safety areas that involves use of a potential ignition 
source, or that may create ignition sources, is permitted only 
after consideration has been given to the possible 
consequences to plant safety. For example, such work is 
not allowed to occur simultaneously in areas containing 
functionally redundant components related to plant safety. 
Performance of the work is authorized by a ‘permit to work’ 
system and by a hot work permit, both of which are defined 
in formal, written procedures.

D.2.2. All personnel concerned with the preparation, issuing and use 
of a hot work permit are instructed in the utilization of the 
system and have a clear understanding of its purpose and 
application. A detailed written procedure for such permits is 
prepared and implemented by all personnel.

D.2.3. Where the hot work permit identifies the need for a fire 
watch, the following issues are observed:
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D.2.4.

(a) Fire watch personnel are on duty in the immediate 
vicinity before any work is attempted and remain in the 
work area for a minimum of 30 minutes after the work is 
completed; the work is stopped if the fire watch leaves 
the area;

(b) When the work is in progress, the fire watch performs 
no other duties;

(c) Suitable dedicated fire fighting equipment is readily 
available and means are provided by which additional 
assistance can be readily obtained, should this be 
necessary;

(d) The fire watch makes a thorough inspection of the work 
area upon completion of the work and before leaving the 
area.

The fire watch has satisfactorily completed a course of 
training covering his duties and the use of fire fighting 
equipment. The training is repeated regularly.
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D.2.5. Before any hot work is attempted, an adequate space sur
rounding the work area is examined for the presence of 
combustible material, and the operability of fire protection 
equipment/systems is confirmed. Spaces both above and 
below the work area are checked and any combustible 
material is either removed to a safe area or is suitably 
protected.

D.2.6. While the work is in progress, regular inspections are made 
to ensure that the requirements of the hot work permit are 
being observed, that the permitted work has not been 
exceeded, that no exposed combustible material is present and 
that the fire watch is on duty (when specified by the permit).

E. Inspection, maintenance and testing of the fire protection 
measures (passive and active)

E .l. Establishment o f  an inspection, maintenance and testing 
programme

E.1.1. The availability of the fire hazard analysis is confirmed.
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E.1.2. Those fire protection measures (passive and active) that are 
necessary to ensure plant safety (as documented in the fire 
hazard analysis, where available) are specifically identified.

E.1.3. For the specific fire protection measures, systems and 
components identified in Section E.1.2, minimum tasks of 
inspection, maintenance and testing are established, as 
appropriate, for each identified component, and the specific 
activities to be performed are defined in formal, written 
procedures. (As a minimum, maintenance tasks are in 
accordance with the equipment manufacturer’s recommended 
practice or the accepted national standard.)

E.1.4. For the tasks of inspection, maintenance and testing 
established in Section E.1.3, specific frequencies of 
implementation are established, as appropriate, to ensure that 
the level of fire protection documented in the fire hazard 
analysis is maintained. (Specific inspection, maintenance and 
testing frequencies are established in accordance with the 
manufacturer’s recommended practice or the accepted national 
standard. The frequencies may vary, depending on the fire 
protection measure, system or component under consideration 
and the associated reliability.) These specific frequencies are 
stated and justified.
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E. 1.5. The inspection, maintenance and testing programme includes, 
as a minimum, the fire protection measures, systems and 
components (passive and active) identified in Sections E.3 
to E.13.

E.2.

E.2.1.

Availability o f  fire protection measures (passive and active)

The minimum acceptable level of availability is established 
and documented for each identified fire protection measure, 
system or component that could affect plant safety. (If the 
minimum acceptable level of availability of fire protection 
measures has not been defined, it should be assumed to 
be 100%.) For example:

(a) The minimum amount of water allowed as an acceptable 
fire water supply (low water level in tank);

(b) The minimum number of detector units on a single fire 
detection circuit that must be operable to define the fire 
detection system as ‘operable’;

(c) The minimum flow and pressure from the fire pump that 
must be available to define the fire pump system as 
‘operable’.

_
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E.2.2. Compensatory measures are established that are to be 
implemented on a temporary basis in the event that the 
minimum acceptable level of availability is not maintained for 
each identified fire protection measure, system or component 
that could affect plant safety. The compensatory measure to 
be implemented and the time schedule for its implementation 
are specifically defined as:

(a) A periodic or continuous fire watch may be established 
within 1 hour following notification that a fire detection 
system is inoperable within a fire compartment containing 
plant safety components;

(b) Upon notification that a water based fire extinguishing 
system protecting plant safety components is inoperable, 
a periodic or continuous fire watch may be established 
within 1 hour, with backup fire extinguishing equipment 
(such as a charged hose line) provided.

E.3.

E.3.1.

Inspection, maintenance and testing (as applicable) o f  passive 
fire  protection measures

Fire resistance ratings are established for fire barriers and the 
building structure.
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E.3.2. Fire rated compartment barriers and the building structure 
(including fire rated walls, floors, ceilings, and mechanical 
and electrical barrier penetration seals):

(a) General condition;
(b) Indications of deterioration;
(c) Maintenance of integrity.

E.3.3. Fire barrier closures (including fire rated doors and fire 
dampers):

(a) General condition of fire barrier closures;
(b) Operability of components;
(c) Functioning of automatic closing mechanisms;
(d) Functioning of latching mechanisms;
(e) No obstructions that could prevent closure.

E.3.4. Locally applied separating elements (including fire resistant 
coatings, fire rated cable wraps and sleeves):

(a) General condition of elements;
(b) Indications of deterioration;
(c) Maintenance of integrity.
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E.4. Inspection, maintenance and testing of fire detection and 
alarm systems

E.4.1. Fire detectors (including heat, smoke, flame, gas sampling 
and flammable gas):

(a) General condition of equipment;
(b) Adjustment of sensitivity and calibration of equipment;
(c) Operability of equipment;
(d) Automatic functioning of equipment;
(e) Suitability of equipment type for each location.

E.4.2. Manual fire alarm call points:

(a) General condition of equipment;
(b) Accessibility of equipment;
(c) Operability and alarm function of equipment.

E.4.3. Fire alarm and control panels:

(a) General condition of equipment and components;
(b) Accessibility of equipment and components;
(c) Operability of equipment and components;
(d) Processing of audible and visual signals;
(e) Automatic functioning of equipment and components.
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identifier Inspection item description
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evidence reviewedSat. Needs further 
evaluation Unsat.

E.4.4. Electrical circuits:

(a) General condition of equipment;
(b) Indications of deterioration, including cable insulation, 

junction boxes, cable trays, conduit and termination 
points, as applicable;

(c) Integrity of circuits;
(d) Electrical supervision of circuits, as applicable;
(e) Normal and backup power supplies.

E.5.

E.5.1.

Inspection, maintenance and testing of emergency lighting

Emergency lighting provisions (including hard wired and 
battery powered units):

(a) General condition of equipment and components;
(b) Installation of lights in all areas, where needed;
(c) Verification of the illumination level;
(d) Direction and distribution of illumination;
(e) Operability and duration of the emergency lighting;
(f) Obstructions that could block illumination;
(g) Automatic functioning of equipment and components;
(h) Maintenance of batteries.
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E. 6. Inspection, maintenance and testing o f  water based fire
extinguishing systems

E.6.1. Sprinkler systems (including wet piping, dry piping and
pre-action systems, and all the associated components such as 
valves, piping and supports, discharge sprinkler heads and 
nozzles):

(a) General condition of system and components;
(b) Indications of damage or deterioration;
(c) Integrity of piping and supports;
(d) Operability of system and components;
(e) Position (open or closed) of isolation and control valves;
(f) Accessibility of isolation and control valves;
(g) Measures to prevent water flow blockage internal to 

system piping;
(h) Obstructions in discharge flow pattern or blockage of 

nozzles;
(i) Functioning of alarm system.

E.6.2. Deluge systems (including all the associated components such 
as valves, piping and supports, strainers, discharge nozzles 
and water release mechanisms):

u>u>

Aocquai^

eeds further 
evaluation

Unsat.

Comments and objective 
evidence reviewed
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evidence reviewedidentifier
Sat. Needs further 

evaluation Unsat.

E.6.2.
(cont.)

(a) General condition of system and components;
(b) Indications of damage or deterioration;
(c) Integrity of piping and supports;
(d) Operability and performance of system;
(e) Position (open or closed) of isolation and control valves;
(f) Accessibility of isolation and control valves;
(g) Measures to prevent water flow blockage internal to 

system piping;
(h) Obstructions in discharge flow pattern or blockage of 

nozzles;
(i) Functioning of alarm system.

E.6.3. Foam-water systems (including foam concentrate, foam 
concentrate pump, proportioning mechanisms, and all the 
associated components such as valves, piping and supports, 
strainers, discharge nozzles and water release mechanisms):

(a) Amount of foam concentrate;
(b) Quality of foam concentrate;
(c) Obstructions in discharge flow pattern or blockage of 

nozzles;
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Sat.

Needs further 
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E.6.4.

(d) Inspection, maintenance and testing of the mechanical 
components associated with foam-water fire extinguishing 
systems (refer to Section E.6.2, Deluge systems);

(e) Inspection, maintenance and testing of the foam 
concentrate pump associated with the foam-water fire 
extinguishing systems (refer to Section E.9.4, Fire pump 
assemblies).

Inspection, maintenance and testing of the fire detection and 
alarm systems associated with the pre-action sprinkler, 
foam-water and deluge systems (refer to Section E.4, 
Inspection, maintenance and testing o f  fire detection and 
alarm systems).

E.7.

E.7.1.

Inspection, maintenance and testing o f  gaseous fire  
extinguishing systems

Gaseous systems (including gas supply, piping and supports, 
discharge nozzles, valves, and all the associated components 
such as evacuation time delays and interlocks for ventilation 
shutdown and passive barrier closures):
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evidence reviewedidentifier Sat. Needs further 

evaluation Unsat.

E.7.1.
(cont.)

(a) General condition of gas system and components;
(b) Indications of damage or deterioration;
(c) Integrity of piping and supports;
(d) Operability of system;
(e) Functioning of automatic and manual systems, including 

all the associated components such as evacuation time 
delays and interlocks for ventilation shutdown and passive 
barrier closures (fire rated doors and dampers);

(f) Accessibility to manual actuating device or means;
(g) Containment of gas within the protected compartment;
(h) Quantity and pressure of gas (primary and reserve 

supplies, where provided);
(i) Measures to prevent gas flow blockage internal to system 

piping;
(j) Obstructions in discharge flow pattern or blockage of 

nozzles;
(k) Functioning of alarm system.

E.7.2. Inspection, maintenance and testing of all the fire detection 
and alarm systems associated with the gaseous fire extinguish
ing systems (refer to Section E.4, Inspection, maintenance 
and testing of fire detection and alarm systems).
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E.8. Inspection, maintenance and testing o f  dry powder fire  
extinguishing systems

E.8.1. Dry powder systems (including powder supply, piping and 
supports, discharge nozzles, valves and automatic release 
mechanisms):

(a) Quantity and pressure of dry powder;
(b) Functioning of system.

E.8.2. Inspection, maintenance and testing of all the mechanical 
components associated with the dry powder fire extinguishing 
systems (refer to Section E.6.2, Deluge systems).

E.8.3. Inspection, maintenance and testing of all the fire detection 
and alarm systems associated with the dry powder fire 
extinguishing systems (refer to Section E.4, Inspection, 
maintenance and testing o f  fire detection and alarm 
systems).
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Sat.

Needs further
Unsat.

evaluation

E.9. Inspection, maintenance and testing o f  fire  water supply 
system

E.9.1. Water source:

(a) General condition of water source;
(b) Indications of deterioration, where applicable;
(c) Volume of water;
(d) Quality of water;
(e) Low level alarm function, where applicable;
(f) Measures to prevent freezing, where applicable.

E.9.2. Supply and distribution piping (including ring main and 
hydrants):

(a) General condition of piping;
(b) Indications of component damage or deterioration;
(c) Water pressure and flow of system;
(d) Measures to prevent water flow blockage internal to 

system piping;
(e) Accessibility of hydrants;
(f) Functioning of hydrants;
(g) Measures to prevent freezing, where applicable.
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Comments and objective 
evidence reviewed

Sectional and isolation valves:

(a) General condition of valves;
(b) Indications of valve damage or component deterioration;
(c) Accessibility of valves;
(d) Position (open or closed) of valves;
(e) Electrical supervision and indication of valve position, as 

applicable;
(f) Operability of valves;
(g) Alarm function of valve position, where applicable.

Fire pump assemblies (including pumps, motors, engines, 
controllers and components):

(a) General condition of assemblies;
(b) Indications of component damage or deterioration;
(c) Maintenance of fire pump assembly;
(d) Operability of fire pump assembly, including all the 

associated components;
(e) Functioning of automatic and manual assemblies;
(f) Characteristics of performance, including pressure and 

flow of assemblies;
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E.9.4.
(cont.)

E.9.5.

(g) Starting power supply;
(h) Quantity and quality of fuel for the non-electrically driven 

power supply;
(i) Functioning of alarm system.

Rising main and hose reels/stations:

(a) General condition of components and equipment;
(b) Indications of hose or gasket damage or deterioration;
(c) Integrity of piping and supports;
(d) Accessibility of hose and nozzles;
(e) Pressure and flow of system;
(f) Operability of system;
(g) Measures to prevent water flow blockage internal to 

system piping;
(h) Functioning of alarm system.

E.10.

E.10.1.

Fire extinguishers (mobile and portable)

Inspection, maintenance and testing of fire extinguishers:

(a) General condition of fire extinguishers;
(b) Indications of fire extinguisher damage or deterioration;
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Sat.

Needs further 
evaluation
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(c) Quantity and pressure of extinguishing media;
(d) Accessibility of fire extinguishers;
(e) Suitability of fire extinguisher type for each location;
(f) Operability of fire extinguishers.

E .l l .

E . l l . l .

Smoke and heat removal systems

Inspection, maintenance and testing of the smoke and heat 
removal systems (including equipment, components and 
supports):

(a) General condition of ductwork, components and 
equipment;

(b) Indications of system damage or deterioration;
(c) Operability of fans and dampers (automatic and/or 

manual, as applicable);
(d) Power supply of system, as applicable;
(e) Pressure and flow of system, as applicable;
(f) Functions and indications of alarm system.
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Item
identifier Inspection item description

Adequacy
Comments and objective 

evidence reviewed
Sat.

Needs further 
evaluation Unsat.

E.12.

E.12.1.

Pressurization systems

Inspection, maintenance and testing of pressurization systems:

(a) General condition of ductwork, components and 
equipment;

(b) Indications of system damage or deterioration;
(c) Operability of fans and dampers (automatic and/or 

manual, as applicable);
(d) Power supply of system, as applicable;
(e) Pressure and flow of system, as applicable;
(f) Functions and indications of alarm system.

E.13.

E.13.1.

Access routes'firr fire fighting-personneL

Inspection, maintenance and testing of the access routes used 
by the fire fighting personnel:

(a) Operability of doors in the access routes;
(b) Clear marking of the access routes;
(c) Accessibility of the access routes (housekeeping 

conditions).
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Sat.

Needs further 
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E.14.

E.14.1.

E.14.2.

Communication system(s) used during fire incidents

Inspection, maintenance and testing of the communication 
system(s) used during fire incidents:

(a) General condition of system components;
(b) Indications of component damage or deterioration;
(c) Accessibility of equipment;
(d) Operability of system;
(e) Power supply of system, as applicable.

Inspection, maintenance and testing of the electrical 
components associated with the communication system(s) used 
during fire incidents (refer to Section E.4, Inspection, 
maintenance and testing of fire detection and alarm 
systems).

E.15.

E.15.1.

Emergency vehicles and equipment

Inspection, maintenance and testing of emergency vehicles 
and equipment:
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Item
identifier Inspection item description

Adequacy
Comments and objective 

evidence reviewedSat. Needs further 
evaluation Unsat.

E.15.1.
(cont.)

(a) General condition of vehicles and equipment;
(b) Indications of vehicle and equipment damage or 

deterioration;
(c) Operability of vehicles and equipment;
(d) Accessibility of vehicles and equipment;
(e) Inventory of vehicles and equipment.

E.16.

E.16.1.

E.16.2.

Validation of fire emergency procedures

Inspection, updating and validation of the documentation on 
fire emergency procedures.

Validation of the fire emergency procedures by simulation.

F.

F.l.

F.1.1.

Records and documentation

Training records

Records are maintained of the training of all personnel, with 
a more detailed record of the training of the immediate action 
fire fighting team, of the plant on-site fire brigade and of the
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Adequacy
Comments and objective 

evidence reviewedSat. Needs further 
evaluation Unsat.

F.1.2.

F.1.3.

off-site fire fighting organization. The names of the trained 
personnel nominated for the immediate action fire fighting 
team are prominently displayed throughout the shift and 
updated as necessary.

Records are maintained of specific training for personnel 
whose duties include performing as the fire watch during 
operations that require a hot work permit.

Examination of a representative sample of the individual 
records reveals an adequate listing of:

(a) The person’s place of work and duties;
(b) Theoretical instruction and discussion;
(c) The items of equipment used in practical exercises;
(d) The practice fires that have been successfully 

extinguished;
(e) Other practical exercises that have been completed;
(f) The date and duration of all training;
(g) The award of certificates of competence and requalifica

tion (e.g. as a fire watch, for the wearing of breathing 
apparatus, for the issuing of hot work permits, or for the 
performance of work under a hot work permit);

(h) Medical checks for all the fire fighting personnel.
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Item Inspection item description
Adequacy

Comments and objective 
evidence reviewedidentifier Sat. Needs further 

evaluation Unsat.

F.2. Special 'permit to work ’ system records

F.2.1. Rules covering the operation of the ‘permit to work’ system
are clearly defined and available to all users of the system:

(a) Rules are regularly reviewed and amended as necessary;
(b) Rules specify those personnel who are authorized to 

submit, issue and accept permits;
(c) Procedures for the issuing of permits are detailed and 

include at least one visit to the work site;
(d) Various copies of the permit are routed to ensure that 

information on the work to be done is provided to every
one who is likely to be affected by the work itself and by 
the necessary safety precautions;

(e) Copies of all the permits that are issued throughout the 
site are examined together before the work is started to 
ensure that no additional hazards are created by inter
action between different jobs;

(f) Procedures are established for the actions to be taken by 
all the personnel concerned should it be necessary to 
interrupt, postpone or extend the work, or to hand over 
the permit to other personnel;
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Adequacy
Comments and objective 

evidence reviewedSat. Needs further 
evaluation Unsat.

F.2.2.

(g) Actions to be taken upon completion of the work are 
described.

Correct completion of the ‘permit to work’ provides specific 
information on the work to be performed, its location, the 
hazards created by the work, and the precautions to be taken 
before, during and after the work. Information to be entered 
on the form includes:

(a) The category of work to be performed (e.g. hot work and 
cold work);

(b) A complete description of the work;
(c) The location of the work and the method by which the 

affected area of the plant can be identified (e.g. by means 
of a numbered tag);

(d) The time and date on which the work can be started and 
the time and date by which it must be completed;

(e) The name and signature of the person requesting the 
work;

(f) An account of all the hazards that will be present at the 
work site and that may be created by the work;
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Comments and objective 
evidence reviewedidentifier Sat. Needs further 

evaluation Unsat.

F.2.2.
(cont.)

(g) Details of all the precautions that must be taken before 
the work is started (e.g. the removal or protection of 
combustible material before hot work is attempted);

(h) Details of all the precautions that must be taken during 
performance of the work (e.g. the presence of a fire 
watch);

(i) The name and signature of the person issuing the work 
permit, who certifies that the information in items (f) and 
(h) is adequate, and that the work in item (g) has been 
completed;

(j) The name and signature of the person who accepts the 
permit and will supervise the work (he/she certifies that 
the precautions described in item (h) will be observed);

(k) Provision for indicating the completion of the work and 
the handing back of the permit or, where necessary, the 
interruption, postponement, hand-over or extension of the 
permit.

F.2.3. Examination of a representative sample of new and completed 
permits shows that correct use is made of the ‘permit to 
work’ system. Hot work permits are issued whenever
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F.2.4.

ignition sources are used or created, and cold work permits 
whenever flammable or combustible material is taken into the 
plant.

Copies of completed permits are retained for a suitable period 
of time.

F.3.

F.3.1.

F.3.2.

F.3.3.

Fire safety manual

Copies of the fire safety manual are readily available to all 
personnel. The manual explains the overall safety policy as it 
relates to fire protection. It describes the fire hazards 
associated with each area of the plant; the provision of fire 
detection and fire extinguishing systems; the significance of 
passive fire protection measures; the first-aid fire fighting 
equipment; the methods of manual fire fighting; and the 
individual responsibilities of all the staff related to fire safety.

The fire safety manual is regularly updated, and a record of 
amendments and additions is maintained in each copy.

Ali relevant personnel are familiar with the appropriate 
sections of the fire safety manual.
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Item Inspection item description
Adequacy

Comments and objective 
evidence reviewedidentifier Sat. Needs further 

evaluation
Unsat.

F.3.4. The content and level of detail provided in the fire safety 
manual are adequate.

F.4. Equipment maintenance records

F.4.1. Detailed instructions are provided for the regular inspection, 
maintenance and testing of all the fire detection and fire 
extinguishing equipment. Clearly defined schedules are 
established for the inspection, maintenance and testing of 
each item and system.

F.4.2. Minimum tasks of inspection, maintenance and testing are 
detailed for each identified component, together with the 
specific frequencies of implementation (refer to 
Sections E.1.3 and E.1.4). The minimum acceptable level 
of availability is clearly indicated for each identified fire 
protection measure, system or component that could affect 
plant safety (refer to Section E.2.1). Specific compensatory 
measures are detailed that are to be implemented on a 
temporary basis in the event that the minimum acceptable 
level of availability is not maintained for each identified fire 
protection measure, system or component that could affect 
plant safety (refer to Section E.2.2 for examples).
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evidence reviewedidentifier Sat. Needs further 
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F.4.3. Records are maintained of the regular inspection, maintenance 
and testing of all the equipment related to fire safety. Faults 
that are found are recorded, together with details of the 
corrective actions that have been, or will be, taken to 
resolve these faults, and to minimize similar failures in the 
future.

F.4.4. Records of repairs and modifications are maintained.

F.4.5. Details are given of the compensatory measures that have 
been initiated, where appropriate, and explanations are 
documented for deviations.

F.4.6. Records are kept of failures in fire protection systems and 
equipment relevant to plant safety. Separate records are 
maintained of other fire protection equipment failures. Data 
are abstracted from these records to assess the reliability of 
equipment and to provide information on the failure rate of 
individual items of equipment. Equipment reliability conforms 
to the level specified.
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Item
identifier Inspection item description

Adequacy
Comments and objective 

evidence reviewedSat. Needs further 
evaluation Unsat.

F.4.7. Examination of a representative sample of inspection, 
maintenance and testing records shows that adequate 
information is provided, that correct schedules and 
frequencies are followed, and that adequate precautions are 
taken to mitigate the effects whenever minimum acceptable 
levels of availability are not maintained for fire protection 
measures that could affect plant safety.

F.5.

F.5.1.

F.5.2.

Fire reports

A procedure is established for the reporting of all fires.

Reports are submitted on a suitable document from which it 
is possible to abstract statistical data. Data are used to assess 
the suitability and effectiveness of existing equipment and 
procedures, and to formulate new specifications and 
procedures. The actions that have been, or will be, taken 
by the person receiving the report are recorded on the 
document.
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F.5.3. As a result of the reporting procedure, all the fire incidents 
are investigated promptly and those deficiencies that are 
identified as being related to plant safety are corrected as 
soon as possible. Records are maintained of all the fire 
investigations, together with any recommendations resulting 
from these investigations. The records document the actions 
(completed or planned) resulting from these 
recommendations.

F.6.

F.6.1.

Suggestions for improvement

Records are maintained of suggestions for the improvement of 
fire safety that are obtained either formally or informally 
from all personnel. The records show the actions that have 
been, or will be, taken as a result of these suggestions.

F.7.

F.7.1.

Records of meetings and discussions

Records are kept of all the regular meetings and informal 
discussions that relate to fire safety. Recommendations that 
have been made are recorded, together with a description of 
the actions that have been, or will be, taken.
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Item
identifier Inspection item description

Adequacy
Comments and objective 

evidence reviewedSat. Needs further 
evaluation Unsat.

F.8.

F.8.1.

Operational experience feedback

Procedures are developed and implemented to ensure dissemi
nation of operational experience to the appropriate personnel 
(both on-site and off-site, as applicable) for incidents related 
to plant safety.

G.

G .l.

G.1.1.

Quality assurance

Engineering design and procurement control

Design and procurement of the fire protection measures in 
areas that could affect plant safety are controlled under the 
appropriate provisions of a quality assurance (QA) 
programme:

(a) Development of the design and procurement documents 
by qualified personnel;

(b) Specification of quality standards in the design documents;
(c) Documentation of the design bases and assumptions;
(d) Review of the design and procurement documents by 

independent qualified personnel;
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Adequacy
Comments and objective 
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G.I.2.

G.1.3.

(e) Documentation of the appropriate qualifications (education 
and experience) of the designer(s) and reviewer(s);

(f) Identification of the design documents by discrete revision 
number, date and signature of the designer(s) and 
reviewer(s);

(g) Compliance of the fire protection design with all the 
objectives identified in the fire hazard analysis.

Validation of the computer software used for fire protection
system design changes and modifications:
(a) Hydraulic calculations for water based fire extinguishing 

systems;
(b) Design calculations for gaseous fire extinguishing 

systems.

Details of deviations from specified QA documents, as
identified by QA personnel, are available for examination.

G.2.

G.2.1.

Document control

The QA programme is applied to all the fire protection 
documents that could affect plant safety:
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Adequacy
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evidence reviewedSat. Needs further 
evaluation Unsat.

G.2.1.
(cont.)

(a) Procedures and instructions;
(b) Drawings;
(c) Calculations;
(d) Design and procurement documents;
(e) Fire hazard analysis.

G.3.

G.3.1.

Control of changes

Changes to the fire protection design and procurement 
documents and to the construction and operation documents 
that could affect plant safety are controlled to the same level 
of review and approval as that applied to the original 
documents:

(a) Procedures and instructions;
(b) Drawings;
(c) Calculations;
(d) Design and procurement documents;
(e) Fire hazard analysis.
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Adequacy
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evidence reviewedSat. Needs further 

evaluation Unsat.

G.4.

G.4.1.

Control of purchased fire protection materials, equipment 
and services

Purchased fire protection materials, equipment and services 
that could affect plant safety are controlled under the 
appropriate provisions of the QA programme to conform to 
the applicable procurement documents:

(a) QA provisions are applied to the subcontractor 
engineering, design and installation services;

(b) Certificates of compliance are specified for the fire pro
tection equipment components as objective evidence of 
the quality furnished by the supplier, and approved by the 
QA personnel concerned. These certificates are main
tained in order to document the suitability of equipment 
for its intended function:
— Fire barriers;
— Fire rated doors;
— Fire dampers;
— Fire stops;
— Fire detection and alarm system components;
— Fire extinguishing system components;
— Fire pump assemblies;
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G.4.1.
(cont.)

G.4.2.

(c) Evaluation and selection of the supplier source, as 
applicable;

(d) Inspections at supplier facilities or receipt inspections, as 
applicable;

(e) Qualification of fire protection materials and equipment 
(independent testing laboratory approval or third party 
certification).

Storage, handling and retrieval of the qualified fire protection 
system components are controlled under the appropriate 
provisions of the QA programme to ensure installation and 
use of only qualified replacement parts and to restrict 
material substitutions.

G.5.

G.5.1.

Inspection, maintenance and testing

Inspection, maintenance and testing of fire protection systems 
and equipment (passive and active) that could affect plant 
safety are controlled under the appropriate provisions of the 
QA programme:

_____________
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Needs further 
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G.5.2.

(a) Development and implementation of written procedures 
and instructions, including a checklist or detailed 
description of the method of inspection or testing by 
qualified personnel;

(b) Well defined acceptance and rejection criteria;
(c) Analysis of specified results;
(d) Appropriate training for implementing personnel;
(e) Documentation and record keeping;
(f) Restrictions on material substitution.

The testing programme demonstrates conformance with design
criteria and ensures proper functioning.

G.6.

G.6.1.

G.6.2.

G.6.3.

Audits

A programme of regular audits is implemented to verify 
compliance with the provisions of the overall fire safety 
arrangements for the plant.

Audit personnel are technically qualified by education and 
experience to evaluate the fire protection issues.

Audit personnel are independent from the activities being 
audited.
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Sat.
Needs further 

evaluation
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Comments and objective 
evidence reviewed

G.6.4. Comprehensive audits are maintained in reviewing all the 
aspects of fire safety that could affect plant safety:

(a) Organization and management of fire safety;
(b) Engineering review of design changes and modifications;
(c) Fire prevention programme, including control of 

combustible materials and ignition sources;
(d) Procedures, instructions and drawings;
(e) Inspection, maintenance and testing of the fire protection 

measures (passive and active);
(f) QA programme;
(g) Documentation and record keeping;
(h) Compliance of plant design and operation with the fire 

hazard analysis;
Passive fire protection measures;
Fire detection and alarm systems;

(k) Fixed fire extinguishing systems, including the fire water 
supply;

(1) Manual fire fighting capability.

(0
0)
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G.6.5. Audit results are documented and reviewed with the 
appropriate management personnel. Specific corrective actions 
are agreed to.

G.7. Corrective action programme

G.7.1. Deficiencies in plant fire safety and other identified issues 
that could adversely affect plant safety are documented:

(a) Equipment failures and malfunctions;
(b) System deficiencies and defective components, including 

physical separation and independence of layout;
(c) Uncontrolled combustible materials;
(d) Deviations from the hot work permit system;
(e) Deficiencies in the training programme, including fire 

drills.

G.7.2. Where deficiencies are identified, responsibility for corrective 
action is assigned to a specific individual.

G.7.3. Corrective actions are promptly implemented.
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G.7.4.

G.7.5.

G.7.6.

Suitable compensatory actions are established, where 
appropriate, pending implementation of the final corrective 
action.

Corrective actions specify direct measures to resolve the 
deficiencies identified.

Where repetitive conditions are identified, appropriate actions 
to preclude recurrence (analysis of root cause) are specified.

G.8.

G.8.1.

Quality assurance records

Documentation is maintained for all the fire protection issues 
that could affect plant safety:

(a) Fire hazard analysis and other design basis documents;
(b) Engineering design and procurement documents, including 

certificates of compliance;
(c) Engineering review of design changes and modifications;
(d) Technical qualifications and training records of personnel;
(e) Documentation for completed inspection, maintenance and 

testing procedures;
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(0 Fire prevention programme procedures, instructions and 
drawings;

(g) Audit, inspection and survey reports, including the 
deficiencies identified and the corrective actions 
implemented;

(h) Actuation of the fire detection and/or extinguishing 
systems:
— Response to actual fire conditions;
— False alarms and other non-fire responses;

(i) All fire events, large and small;
(j) Design calculations, including validation of computer 

software.

G.8.2. Documents are legible, indexed, identifiable and readily 
retrievable.

G.8.3. When documents are revised, previous copies are marked 
‘superseded’.

G.8.4. Document retention periods are established.

G.8.5. Documents are reasonably protected against loss through 
events such as a fire, windstorm, flood and vandalism.

This publication is no longer valid 
Please see http://www-ns.iaea.org/standards/ 



F IR E  S A F E T Y  IN S P E C T IO N  C H E C K L IS T  (con t.)

Item
identifier

Inspection item description

Adequacy
Comments and objective 

evidence reviewed
Sat.

Needs further 
evaluation

Unsat.

H.

H .l.

H.1.1.

Direct observation of plant conditions

Verification o f  the design basis documents, including the 
design changes

Field conditions confirm that plant conditions accurately 
reflect the design basis documents and design changes. The 
following documents are considered:

(a) Design basis documents, including the design changes and 
modifications;

(b) Fire hazard analysis;
(c) Engineering procedures, instructions and drawings;
(d) Calculations;
(e) Fire load data;
(f) Training records.

H.2.

H.2.1.

Fire prevention programme (also refer to Section C, 
Control of combustible materials)

Control of ordinary combustible materials (solids):

(a) Level of fixed combustible materials conforms to that 
described in the fire hazard analysis;
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(b) Control of temporary combustible materials (construction 
modifications);

(c) Control of transient combustible materials;
(d) Where wood is used, pressure impregnated fire retardant 

treatments are applied or fire retardant coatings 
provided;

(e) Sufficient fire protection measures are provided.

H.2.2. Control of flammable or combustible liquid:

(a) Routine use in small containers;
(b) Bulk storage and handling;
(c) Provision of bunds and drains;
(d) Compartmentation and ventilation;
(e) Sufficient fire protection measures are provided;
(f) Oil leakage is effectively controlled.

H.2.3. Control of flammable gases:

(a) Physical separation from combustible materials and 
ignition sources;

(b) Compartmentation and ventilation;
(c) Overpressure venting, as applicable;
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H.2.3.
(cont.)

(d) Sufficient fire protection measures (e.g. automatic closing 
valves) are provided;

(e) Flammable gas detectors are provided, where necessary.

H.2.4. General housekeeping:

(a) A high standard of housekeeping is maintained throughout 
the plant;

(b) Frequent disposal of combustible waste (such as packing 
material);

(c) Access routes are kept clear.

H.2.5. Control of ignition sources:

(a) Smoking;
(b) Open flames;
(c) Implementation of the hot work permit system;
(d) Electrical equipment, including junction boxes.

H.2.6. Implementation of an effective fire watch programme.
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Adequacy
Comments and objective 

evidence reviewedidentifier
Sat.

Needs further 
evaluation

Unsat.

H.3. Corrective actions

H.3.1. Field conditions verify that the necessary corrective actions 
are implemented.

H.4. Passive fire protection measures

H.4.1. Fire rated barriers and structural elements are well main
tained and functional (fire containment approach):

(a) Walls, floors and ceilings;
(b) Barrier penetration seals (mechanical and electrical);
(c) Structural elements.

H.4.2. Fire barrier closures are well maintained and functional:

(a) Fire rated doors;
(b) Fire dampers.

H.4.3. Fire confinement distances are maintained following plant 
modifications, as applicable (fire influence approach).

This publication is no longer valid 
Please see http://www-ns.iaea.org/standards/ 



FE R E  S A F E T Y  IN S P E C T IO N  C H E C K L IS T  (con t.)

Item
identifier

Inspection item description

Adequacy
Comments and objective 

evidence reviewedSat.
Needs further 

evaluation
Unsat.

H.4.4.

H.4.5.

Locally applied separating elements are well maintained and 
functional:

(a) Indications of deterioration in fire resistant coatings;
(b) Application of new coating after plant modifications, as 

applicable;
(c) Use of temporary separating elements.

Integrity of passive fire protection measures is not 
compromised.

H.5.

H.5.1.

Fire detection and alarm systems

Effectiveness of the fire detection system is not compromised 
as a result of:

(a) Changes in the original fire hazard;
(b) Changes in the environmental conditions (including the 

radiological aspects);
(c) Changes in the ventilation system arrangement and 

condition;
(d) Covering or coating of individual detectors;
(e) Installation of system.
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Item
Inspection item description

Adequacy
Comments and objective 

evidence reviewedidentifier
Sat.

Needs further 
evaluation

Unsat.

H.5.2. Condition of the fire alarm panels and the electrical circuit.

H.5.3. Condition and accessibility of the manual fire alarm call 
point.

H.5.4. Fire detection and alarm systems are well maintained and 
functional.

H.6. Water based fire extinguishing systems (including the foam - 
water systems)

H.6.1. Effectiveness of water based fire extinguishing systems is not 
compromised as a result of:

(a) Changes in the original fire hazard;
(b) Covering or plugging of sprinklers/nozzles;
(c) Damage to system piping or supports;
(d) Condition of auxiliary system components such as foam 

concentrate pumps, where applicable.

H.6.2. Water based fire extinguishing systems are well maintained 
and functional.
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F IR E  S A F E T Y  IN S P E C T IO N  C H E C K L IS T  (cont.)

Item
Adequacy

Comments and objective 
evidence reviewedidentifier

Inspection item description
Sat.

Needs further 
evaluation

Unsat.

H.7. Gaseous fire extinguishing systems

H.7.1. Effectiveness of gaseous fire extinguishing systems is not 
compromised as a result of:

(a) Changes in the original fire hazard;
(b) Changes in the ventilation system arrangement and 

condition;
(c) Changes in the volume of the protected place;
(d) Plugging of the discharge nozzles;
(e) Physical openings in the compartment boundaries 

(enclosure integrity).

H.7.2. Maintenance and operability of gaseous fire extinguishing 
systems:

(a) Quantity and pressure of gas;
(b) Availability of a secondary supply, where applicable;
(c) Integrity of the system piping and supports.

H.7.3. Gaseous fire extinguishing systems are well maintained and 
functional.
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Item
Inspection item description

Adequacy
Comments and objective

identifier
Sat.

Needs further 
evaluation

Unsat.
evidence reviewed

H.8. Dry powder fire extinguishing systems

H.8.1. Effectiveness of dry powder fire extinguishing systems is not 
compromised as a result of:

(a) Changes in the original fire hazard;
(b) Covering or coating of the discharge nozzles;
(c) Changes in the ventilation system arrangement and 

condition.

H.8.2. Maintenance and operability of dry powder fire extinguishing 
systems:

(a) Integrity of the system piping and supports;
(b) Quantity and releasing agent pressure of the dry powder, 

as applicable.

H.8.3. Dry powder fire extinguishing systems are well maintained 
and functional.

H.9. Fire water supply system

H.9.1. Maintenance and operability of the fire water supply 
system:
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F IR E  S A F E T Y  IN S P E C T IO N  C H E C K L IS T  (con t.)

Item
Inspection item description

Adequacy
Comments and objective 

evidence reviewedidentifier
Sat.

Needs further 
evaluation

Unsat.

H.9.1.
(cont.)

(a) Storage tanks;
(b) Fire pump assemblies (including the electrical power 

supply and fuel for non-electrical engines);
(c) Integrity of distribution and ring main piping and 

supports, where possible;
(d) Position (open or closed) and operability of the isolation, 

sectional and control valves;
(e) Integrity and accessibility of hydrants;
(f) Operability of the rising main, hose reel and hose station;
(g) Adequacy of the measures provided to prevent freezing, 

where applicable.

H.9.2. Volume and quality of the fire water supply system.

H.9.3. Effectiveness of the fire water supply system is not 
compromised as a result of:

(a) Marine/biological growth (e.g. clams);
(b) Corrosion of piping;
(c) Non-fire use of water supply.

H.9.4. The fire water supply system is well maintained and 
functional.
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Item
identifier

Inspection item description

Adequacy
Comments and objective 

evidence reviewed
Sat.

Needs further 
evaluation

Unsat.

H.10. 

H. 10.1.

H.10.2.

H.10.3.

Smoke and heat removal systems and pressurization systems

Smoke and heat removal systems and pressurization systems 
are well maintained and functional:

(a) General condition of components and equipment;
(b) Indications of system damage or deterioration;
(c) Operability (automatic and/or manual) of fans and 

dampers, as applicable;
(d) Power supply of system, as applicable;
(e) Pressure and flow of system, as applicable;
(0 Functions and indications of alarm system.

Effectiveness of systems is not compromised as a result of 
changes in the original fire hazard, as applicable.

Availability of the control room (or qualified alternate 
location), control of smoke and accessibility during 
emergency conditions are suitable.

H .l l .

H . l l . l .

Access routes fo r  manual fire fighting

Access routes for manual fire fighting are well maintained 
and functional:
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F IR E  S A F E T Y  IN S P E C T IO N  C H E C K L IS T  (cont.)

Item
identifier

Inspection item description

Adequacy
Comments and objective 

evidence reviewed
Sat.

Needs further 
evaluation

Unsat.

H. 11.1.
(cont.)

(a) Operability of doors in the access routes;
(b) Clear marking of the access routes;
(c) Accessibility of the access routes (housekeeping 

conditions).

H.I2.

H.12.1.

Drainage and containment

Drainage and/or containment systems are adequate, well 
maintained and functional (including those provisions that are 
related to flammable or combustible liquid spills).

H.13.

H.13.1.

Emergency communication

Means of emergency communication throughout the plant, 
including off-site organizations, as applicable:

(a) Availability and accessibility;
(b) Equipment is well maintained and functional;
(c) Compatibility of equipment with off-site organizations.
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Item
identifier

Inspection item description

Adequacy
Comments and objective 

evidence reviewed
Sat.

Needs further 
evaluation

Unsat.

H.14.

H.14.1.

Availability o f manual fire fighting personnel

An up to date roster of the personnel nominated to the 
immediate action fire fighting team and the on-site fire 
brigade is conspicuously posted and the personnel nominated 
are available.

H.15. 

H. 15.1.

Emergency vehicles and equipment

Emergency vehicles and equipment are available, accessible 
and well maintained, as applicable.
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