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FOREWORD

EC (International Electrotechnical Commission) is a worldwide organization for standardization cg
ptional electrotechnical committees (IEC National Committees). The object of the IECy/is to
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all interested National Committees.

locuments produced have the form of recommendations fordnternational use and are published in
andards, technical specifications, technical reports or Quides and they are accepted by the
mittees in that sense.
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pence between the |IEC Standard and the corresponding national or regional standard shall b
hted in the latter.
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whethe

r they can be transformed into International Standards.

IEC 62143, which is a technical specification, has been prepared by IEC technical committee 97:
Electrical installations for the lighting and beaconing of aerodromes.

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
97/72/CDV 97/83/RVC

Full information on the voting for the approval of this technical specification can be found in the
report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.
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The committee has decided that the contents of this publication will remain unchanged until
2005-11. At this date, the publication will be

* reconfirmed;
* withdrawn, or
* replaced by an international standard.
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INTRODUCTION

Aeronautical ground lighting (AGL) at an aerodrome or heliport provides the pilots of aircraft on
approach to or take-off from an aerodrome, and pilots of aircraft or drivers of vehicles moving
on the aerodrome surface, with location, orientation and alignment information. An AGL system
therefore provides a safety-related service and functions. In order to assure that the safety of
the service and functions provided by the AGL system is adequately addressed, specific safety
assessments should be performed at various instances during the lifecycle of the system. This
technical specification provides a methodology whereby this may be done.

This technical specification is primarily concerned with the safety lifecycle of aeronautical
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strated to the relevant bodies that the requirements have been satisfied and(th
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rome management;
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ed bodies for international or European directives;

hal standards bodies.

This technical specification is based on the system and safety lifecycle methodology des
8-1. IEC 61508, in all seven parts, provides a methodology to{address the safety of safety-related
ains an abundance of guidance material, which may be apgplicable to an AGL system or may be
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ELECTRICAL INSTALLATIONS FOR LIGHTING
AND BEACONING OF AERODROMES -
AERONAUTICAL GROUND LIGHTING SYSTEMS -
GUIDELINES FOR THE DEVELOPMENT OF
A SAFETY LIFECYCLE METHODOLOGY
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ines a methodology to address the safety at all lifecycle phases of an AGL s
uding the evaluation, design, procurement, manufacture, installation, commiss
rational use, maintenance, modification, and decommissioning of the AGL systen

E 1 This document contains guidelines of a high-level, objective-based, and non=prescriptive nat
tended to permit a flexible approach to meeting the requirements.

lies to an AGL system at an aerodrome or heliport which proyides visual guidan
t and is provided, operated and maintained by the aerodrome_authority;

E 2 This document may apply to all or a part of an AGL system as\required by the aerodrome 3
equipment covered shall be defined and listed in the AGL safety ¢ase (see 5.6). Any subsequent
odification to the AGL system shall be notified as directed in 7.7.8.

lies primarily to a new AGL system;

E It may also be applied to an existing AGL system or t6, an existing AGL system that is being
ever, the relevant documentation for the project phases may not be available. Therefore, retrg
bn to cover the applicable lifecycle phases could bé\carried out or alternative means of providin
mation should be developed, e.g. historical data.

ers all aspects of safety, including:
operational (functional) safety of the’AGL system;

electrical safety for the installation, maintenance and decommissioning of th
system;

environmental safety apd.electromagnetic compatibility (EMC);
health and safety at work.

ports a regulatory\regime based on the auditing of a safety management syster
pdrome, wheré the safety management system provides documented eviden
bty has been'or is being addressed at all phases of the lifecycle. This applies eq
roject to install AGL or the routine operational use and maintenance of the AGL.
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2 Nolrmative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 60300-3-9, Dependability management — Part 3: Application guide — Section 9: Risk

analysi

s of technological systems

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic safety-

related

systems

IEC 61508-1, Functional safety of electrical/electronic/programmable electronic safety-related

system

s — Part 1: General requirements
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IEC 61508-7, Functional safety of electrical/electronic/programmable electronic safety-related
systems — Part 7: Overview of techniques and measures

IEC 61821, Electrical installations for lighting and beaconing of aerodromes — Maintenance of
aeronautical ground lighting constant current series circuits

3 Definitions

For the purpose of this International Standard the following definitions apply.

3.1
aerodrpme authority
organigation accountable for the safety and security of persons, aircraft operatiops and
facilitiels at an aerodrome

3.2
AGL safety case
a contfolled document, or set of controlled documents, which clearly) and comprehgnsively
presents sufficient arguments, evidence and assumptions that all foreseeable hazards have
been identified and controlled for both engineering and operational’areas to demonstrate that
an AGLl system is adequately safe

3.3
AGL system safety lifecycle
the safpty activities involved in the implementation of.an AGL system, occurring during g period
of timg that starts at the concept phase of the*system and finishes when it is no|longer
availablle for use and has been decommissioned

3.4
hazard
potential source of harm

NOTE The term includes hazards to persons arising within a short time scale (for example, fire and explogion) and
also thoge that have a long-term effect'on-a person’s health (for example, release of a toxic substance).

3.5
hazard analysis
activity| of identifying and evaluating those hazards, often following from some initiating event,
that cap lead to an<accident

3.6
hazardous event
occurrgncé; with possible hazardous consequences, arising as the result of a hazardous
condition

3.7

impact analysis

activity of determining the effect that a change to a function or component in a system will have
on other functions or components in that system as well as on other systems.

3.8

safety audit

systematic and independent examination to determine whether the procedures specific to the
safety requirements comply with the planned arrangements, are implemented effectively and
are suitable to achieve the specified objectives

NOTE A safety audit may be carried out as part of a safety assessment.

[61508-4, definition 3.8.4, modified]
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4 Competence of persons

41 Objective

The objective of this clause is to ensure that persons who have responsibility for any activity or
are directly engaged in any aspect of the lifecycle of an AGL system are competent to
discharge those duties or perform those tasks.

4.2 Requirements

4.2.1 It is recommended that the approprlate administration or aerodrome authorlty encourage
the deyelopmen 3 ) . raining
programme(s) should conS|st of multlple tlers that enhance progresswely a person’s (skjlls and
ensurela recognised level of competency for those persons who have satisfactorily.xcompleted
the programme(s).

4.2.2 JAll persons involved in any activity, including management and maintenance agtivities,
shall have the appropriate and verifiable training, technical knowledge, experien¢e and
qualifidations relevant to the specific duties they have to perform. In particular, where ipvolved
in worf on AGL equipment, they shall be knowledgeable of the specific risks and thg safety
procedpres involved in the work. The training, experience and (qualifications of all persons
involved in any activity shall be justified taking into account all the relevant competence factors.
The jugtification shall be recorded in appropriate documentation (see 5.3.2 g)).

NOTE The following competence factors should be addressed whemassessing and justifying the compadtence of
persons [carrying out their duties:

e engineering appropriate to the application area;

e engineering appropriate to the technology (e.g. mechanical,“electrical/electronic/software engineering);
« safetly engineering appropriate to the technology;

« knowledge of the legal and safety regulatory framework;

* knowledge of the operational aspects related to(the AGL system at the aerodrome;

« the cponsequences in the event of a failure of AGL equipment;

* the cpnsequences of failure to adhere to safety procedures when working on AGL equipment;

« the novelty of the design, design procedures or application;

« previpus experience relevant to thie specific duties to be performed and the technology being employed;
« relevpnce of qualifications to thé specific duties performed.

5 AGL safety management

In ordgr to prepare and deploy an AGL system fit for operational use at an aerodronje, it is
essentjal that-safety is implicit throughout the lifecycle of the system. It is also essenfial that
the ortanisations involved in all phases of the lifecycle have an embedded culture that

addrespes/safety at all levels of management and work. It should be reminded that tegchnical
protection devices do not guarantee a level of safety and, in being able o prevent an accident
from occurring, that there is no substitute for safety procedures, and the competence and
vigilance of the persons involved. The following subclauses outline those aspects of a safety
management system that should, at minimum, be in place within any organisation associated
with the lifecycle of an AGL system.

5.1 Objective

The objective of this clause is to define and document all management and technical activities
during the AGL system safety lifecycle (clause 6) that may have a direct impact on the
operational safety at aerodromes and to ensure the safety of personnel engaged in those
activities.
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5.2 Documentation

5.2.1 The documentation developed as suggested by this technical specification shall be
controlled by an appropriate document control scheme. The development of the documentation
shall be initiated before the completion of the evaluation phase of the AGL system safety
lifecycle and each document shall be reviewed, amended and approved by the aerodrome
authority as necessary throughout the entire lifecycle.

5.2.2 For the purpose of audit, it is essential that all activities required by this technical
specification be documented. The documentation produced shall:

a) suit the purpose for which it is intended;

b) gomprehensively describe the safety assessment, test, system or equipment and the use

of it;
c) be accurate, concise and easy to understand;
d) be assessable and maintainable.

NOTE The majority of the documentation should be considered as “live” documents, i.e\(they are subject {o review
and revigion throughout the lifecycle of the AGL system.

5.2.3 [The documentation shall have:

a) unifjue identities so it will be possible to reference the different parts;
b) titlgs/names as specified in this technical specificatian;

c) a rgvision index (version numbers) to make it passible to search for relevant information. It
shall be possible to identify the latest revision (version) of a document or set of information.

NOTE 1| The physical structure of the documentation Wilkvary depending upon a number of factors sugh as the
size of the system, its complexity and the organisational requirements.

NOTE 2| If relevant, other documents, such as applicable regulations and other standards, should be refergnced.

5.3 AGL safety plan

5.3.1 JAn AGL safety plan shall* be prepared by the aerodrome authority that outlijes the
respongibilities and procedures to be undertaken by management and staff engdged in
the degign, installation ormaintenance of an AGL system or its components.

NOTE The AGL safety plan focuses on safety. It may be included in:
e a segtion in the Quality Plan entitled “AGL Safety Plan”,
* a separate documeént entitled “AGL Safety Plan”,

« sevefal documents which are referenced in either of the above (e.g. one document could be for the ovgrall AGL
systgm orsone document for each component (e.g. CCR), or

e an oYerall aerodrome safety management system.

5.3.2 The AGL safety plan shall define all management and technical activities for the design,
installation or maintenance of an AGL system or its components. In particular the following
items shall be specified or referenced in the AGL safety plan:

a) the scope of the AGL safety plan;

b) the policy and strategy for achieving safety, together with the means for evaluating its
achievement, and the means by which this is communicated within the organisation to
ensure a culture of safe working;

c) the person nominated by the aerodrome authority as responsible for the AGL system and
owner of the AGL safety plan;

d) identification of the persons, departments, organisations or other units which are
responsible for carrying out and reviewing safety procedures and their applications in each
phase (including where relevant, licensing authorities and safety regulatory bodies) and a
description of the relationship between them;
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a description of the safety procedures to be applied;

the appropriate safety assessment processes as contained in the AGL safety assessment
plan (see 5.4) for activities within the relative AGL system safety lifecycle phase;

the procedures for ensuring that all staff involved in the design, installation or maintenance
of the AGL system are competent to carry out activities for which they are accountable. In
particular the following shall be defined:

1) the training of persons in diagnosis and repair of failure and in system testing;
2)
3) the re-training of staff at periodic intervals or after prolonged absence from duty;
4)

the training of operations staff;

the plans for identifying and dealing with cases of diminished capacity to perform
activities necessary for achieving safety;

the| procedures which ensure that hazardous incidents or incidents with potential-to create
hazZards are analysed and recommendations made such that the probability of|repeat
ocdurrence is minimised;

the|procedures for analysing operations and maintenance performance.)In particular
1) [procedures for recognising systematic failures and faults;

2) |procedures which ensure that demand and failure rates during operatign and
maintenance are recorded in a suitable log and are compared with the predicted or
assumed conditions made during the system specification and design phaseg. Such
comparison will enable a judgement to be made as)to whether the actual lgvels of
dependability being achieved are less than required;

the|requirements for periodic reviews or audits of procedures required to ensure sdfety. In
parficular, these requirements will define:

1) [the procedures to be reviewed;

2) [the required independence of the reviewers;

3) [the procedures for initiating reviews>(including routine, essential and emergency)
4) fthe minimum frequency of review for each activity;

5) [the procedures for the analysis of the results;

6) [the procedure for recommending corrective actions;

the[required safety approval process and authority for modifications;

the|procedures for initiating modifications as a result of recommendations arising from:

1) |analysis of hazardous events or incidents with potential to create hazards, incluging the
procedurestfor ensuring prompt follow-up and satisfactory resolution of recommend-
ations arising from

i) incident reports;

iiYany safety assessment;

1) _verification aclivities;
iv) validation activities;
v) configuration management and change control procedures;

2) performance below the specified level of safety (i.e. the actual performance gives rise
to a risk level above that necessary to meet the level of safety);

3) systematic fault experience (both hardware and software);

4) new or amended safety legislation;

5) modifications to the AGL system or its use;

6) modification to any safety requirement;

7) analysis of maintenance and operations performance which indicates that the required

level of safety is not being achieved;

8) routine safety reviews;
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m) the procedure for maintaining accurate documentation on potential hazards;

n)

the procedure for configuration management of the AGL system, including the following
activities:

1) the phase at which configuration control is to be implemented;

2) the procedures to be used for uniquely defining all constituent parts of an item
(hardware and software);

3) the procedures to prevent unauthorised items from entering operational service;

where appropriate, the provision of training and information for relevant external
organisations, for example, the emergency services in the safety procedures and hazards
they may encounter.

5.3.3 |[Each of the components of the AGL safety plan shall be formally reviewed by the

organigations concerned and agreement gained on the contents.

5.3.4 |All those involved in implementing the AGL safety plan shall\'be informed of

respongibilities assigned to them under the plan.

5.4

AGL safety assessment plan

5.4.1 |An AGL safety assessment plan shall be developed ‘as a means of co-ordjnating,
condudting, and determining the objectives of the assessments*of the safety of the AGL [system

or one pf its components.
5.4.2 [The person nominated in 5.3.2 c) shall approve.the AGL safety assessment plan.

5.4.3 |An AGL safety assessment plan shall be-provided that identifies

the|scope of the safety assessment;
the|safety assessment schedule;

the| appropriate safety assessment that shall be carried out at all phases throughput the
AGL system safety lifecycle;

the|outputs from each safety assessment at each lifecycle phase;

the|safety assessmenfiteam, including the nominated leader;

thellevel of independence of the assessors within the safety assessment team;
the|competence of the assessors relative to the application;

the|safety-bodies and other participants involved;

the[resources required.

5.4.4 The typical safety assessments at each defined AGL system safety lifecycle phase shall

a)

consider any work done since the last safety assessment was performed and the extent to
which changes, as a result of that safety assessment, have been made to the system
and/or the strategy for implementing further safety assessments;

identify the hazardous events, and the event sequences or failure modes of the AGL
system that could lead to the hazardous event, under all reasonably foreseeable
circumstances;

consider all relevant human factor issues;

evaluate the frequencies (or probabilities) of the hazardous events for the conditions
specified;

evaluate the potential consequences associated with the hazardous events identified;
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f) assign a level of safety (or risk criticality classification) for each hazardous event;
g) determine the safety requirements.

NOTE 1 The frequency of the events or other criteria may be specified quantitatively or qualitatively.

NOTE 2 There are many forms of safety assessment available. The type of safety assessment chosen shall be
appropriate for the scope of the task, the technology involved and the required deliverables. Throughout this
technical specification, a specific safety assessment may be given a specific name (e.g. preliminary hazard
analysis); however they are all essentially a “hazard analysis” and this generic term is often used. IEC 60300-3-9
outlines the type of safety assessments that are appropriate for technological systems and IEC 61508-7 contains
many examples and guidelines on safety assessments.

NOTE 3 The type of accident-initiating events that need to be considered include component failures, procedural
faults, human error, and dependent failure mechanisms that can cause accident sequences to occur.

5.4.5 LConsideration shall be given to the elimination of hazards. Risk reduction-exercises
shall b¢ carried out in order to achieve or reduce the level of safety for each identified"hazard.

NOTE WWhere sufficient mitigation of identified hazards by system design is considered unfeasible, the use of
operatiopal procedures should be investigated as an alternative means of reducing the level pf risk.

5.4.6 [The safety assessment team leader shall approve the results-acquired from 4 safety
assessment.

5.4.7 |The information and results acquired in subclauses 5.4¢4"and 5.4.5 shall be documented
in the AGL safety case (see 5.6).

5.4.8 [The person nominated in 5.3.2 c) shall considér the activities carried out gnd the
outputd obtained during each phase of the AGL system safety lifecycle, and judge the ektent to
which the objectives have been met. The results of*this exercise shall be recorded in the AGL
safety ¢ase in the form of a verification report (sée 5.5.4).

5.5 VYerification plan

5.5.1 |A verification plan shall be established, concurrently with the development, fqr each
phase |of the AGL system safety.lifecycle and detailed in the appropriate and relevant
documentation.

5.5.2 [The verification planishall provide and document or refer to the criteria, technigyes and
tools tq be used in the verification process.

NOTE The selection of'techniques, tools, etc., will depend upon a number of factors, including:
a) the pize of the pfoject;

b) the Hegree oficomplexity;

c) the Hegree af hovelty of design;

d) the Hedree”of novelty of technology.

5.5.3 Each verification process shall be performed in accordance with the verification plan.

5.5.4 A verification report shall be provided that contains evidence to show that the phase
being verified has, in all respects, been satisfactorily completed.

5.6 AGL safety case

5.6.1 An AGL safety case document shall be developed that contains a history of every safety
assessment that has been performed on the AGL system.

NOTE A safety case is sometimes presented in four parts that cover the following four aspects of the lifecycle:
operational requirements, system design and manufacture, installation and commissioning, and operations.
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5.6.2 For each safety assessment, the AGL safety case shall record the following information:

a) where the safety assessment is used to determine safety requirements:
1) a description of the identified hazards, failure modes, etc.;
2) the determined risk and tolerability;
3) the safety requirements;
b) where the safety assessment is used to validate that safety requirements have been met:
1) whether the safety requirements have been met or not;

2) evidence, or a reference to the source of the evidence, to support any safety claims in
the bullet above, or tests that have been performed;

3) [if the safety requirements have not been met, the proposed mitigation or furthef action
required;

c) verffication that the safety assessment has been done according to the”AGL| safety
assessment plan (a verification report).

5.6.3 [The AGL safety case shall be maintained and, when applicable;, shall be updated with
the follpwing information:

a) thelresults of any additional safety assessment;

b) a record of any extra demands on the AGL system andcany failures found during [routine
maintenance;

c) theltime and cause of all extra demands on the AGL ‘system together with the perfofmance
of the AGL system when subject to those demands;

d) a record of modifications that have been made“to the AGL system as a result of, of which
may have an impact on hazards in the AGLsafety case.

6 AGL system safety lifecycle

The AGL system safety lifecycle (see Figure 1) outlines, in the chronological order of| typical
project| and operational procedures that an AGL system will undergo throughout its ljfe, the
safety pssessments that shall beé conducted in order to determine the safety requirements and
procedures that provide safe AGL equipment and an acceptable level of safety for pefsonnel
engagqd in AGL activiti€s)and aerodrome operations supported by the AGL system.

The AGL system.Ssafety lifecycle phases can be divided into discrete processes.| These
processes are jllisstrated by specific boxes numbered 1 to 12 in Figure 1 and are described in
detail ip subclauses 7.1 to 7.8 inclusive and summarised in Table 1.

6.1 Objectives

6.1.1 The first objective of this clause is to structure, in a systematic manner, the phases in
the overall safety lifecycle for an AGL system in order that safety is shown to be addressed at
each phase.

6.1.2 The second objective of this clause is to determine the key information relevant to the
safety aspects of the AGL system that shall be recorded throughout its lifecycle.

6.2 Requirements

6.2.1 The AGL system safety lifecycle that shall be used, as the basis for claiming
conformance with this technical specification, is that specified in Figure 1. If another lifecycle is
used it shall be defined in the AGL safety plan and all the objectives and requirements in each
clause in this technical specification shall be met.
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6.2.2 Unless exempt, each phase of the AGL system safety lifecycle shall be addressed and
the requirements met. Justification for any exemption shall be recorded in the appropriate
documentation.

6.2.3 Each lifecycle phase addresses

6.2.4 [Each phase of the AGL system safety lifecycle shall be divided into elementar
with a Well-defined input, output and activity for each phase.

6.2.5

6.2.6 |[The AGL system safety lifecycle shown in Figure 1 indicatées the safety asses
and safety procedures that shall be performed in each of the following lifecycle phases:

the objectives of the phase;
the requirements in order to meet the objectives of the phase;
the scope of the phase;

the inputs to the phase;

the outputs required to meet the objectives of the phase.

Phase 1 — the evaluation phase (box 1), where injtial system designs and conce
evdluated and a preliminary hazard analysis determines the mandatory or statutory
requirements that take into consideration the.design concepts, environmental
regulations and standards;

Phase 2 — the technical solution phase (boxes 2 and 3), where the AGL system ope
requirements are analysed and design_safety requirements are derived by mear
haZard analyses for the overall AGL system and allocated to individual components;

Phase 3 — the realisation phase (box'4), where the safety requirements are verifieq
dedign and manufacture process.*Also in phase 3 is the planning phase (boxes 5, 6
where the hazards involved. injthe installation, commissioning and operation of th
system are determined;

Phase 4 — the installation phase (box 8), where the AGL system installation

y tasks

[The outputs for each phase of the AGL system safety lifecycle shatl'meet the objectives
and requirements specified for each phase.

sments

pts are
safety
actors,

rational
s of a

| in the
and 7),
e AGL

safety

requirements and safety procedures are employed to protect the installer apd the

opgrational environment;

Phase 5 — the «ammissioning phase (box 9), where the AGL system commissioning
requirementsi/are used in the commissioning of the system and the ope
requirements/are shown to be met;

Phase 6 ~ the operations phase (boxes 10 and 11), where operational and maint
safpty‘réquirements and safety procedures are implemented to protect the user (bot

safety
rational

enance
h direct

and Indirect) and maintainer and where appropriate measures are invoked In o
maintain the level of safety during any modification, which may include re-commen
or part of the lifecycle;

rder to
cing all

Phase 7 — the decommissioning phase (box 12), where safety procedures are determined to
protect aerodrome operations and staff dismantling the AGL system or a component of it.

6.2.7 The AGL system safety lifecycle shown in Figure 1 is a simplified view of reality and, as
such, does not show all the aspects of the safety assessments and procedures relating to a
specific phase or between phases of the development of safety assurance for the AGL system.
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7 AGL system safety lifecycle phases in detail

Subclauses 7.1 to 7.8 relate to specific boxes shown in Figure 1. Each box represents a
process within the lifecycle; therefore, there will be certain inputs, actions and outputs
associated with each process. For each process, subclauses 7.1 to 7.8 provide detailed
information on the inputs, actions (including safety assessments) and outputs required at each
phase of the lifecycle. Table 1 provides a summary of the objectives and requirements of all
the clauses.

NOTE Statutory and local regulations (e.g. air navigation regulations) may apply; therefore it is of advantage to
include the relevant regulatory authority in the safety lifecycle process at the earliest opportunity.
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71 Evaluation
(See Box 1 of Figure 1)

711 Objectives

7.1.1.1 The first objective of this subclause is to describe fully the purpose of the AGL system
in its intended environment (operational, physical, social, political and legislative) to enable the
other lifecycle activities to be satisfactorily performed.

7.1.1.2 The second objective of this subclause is to identify the hazards associated with the
operational use of the AGL system, and the event sequences leading to the hazards, in all
modes of operation and all reasonably foreseeable circumstances.

7.1.1.3| The third objective of this subclause is to develop the initial safety requirements for
the AGL system, including the mandatory or statutory requirements that shall apply,

71.2 Requirements

7.1.2.1] A thorough understanding shall be acquired of the AGL system, or component as
appropriate, and its operational purpose.

7.1.2.2[ In accordance with the AGL safety assessment plan,\the likely sources of hazards
within the scope of the AGL system shall be identified by a preliminary hazard analysis.

7.1.2.3| Information about the following aspects shall be 6btained:

curfent and applicable safety regulations (natiofial and international);

)
b) curfent and applicable air navigation regulations (national and international);
) curfent and applicable local and aerodrome regulations;

)

enyironmental factors, including
i) |operational;

ii) |physical;
iii) [|social;
iv) |political;

v) [legislative.

7.1.2.4] The operational requirements, including the level and characteristics of the AGL, shall
be defiped, and-shall consider:

a) the| intended aerodrome operational capability (weather, flight operations minimpa and
faclifine)

b) where taxiway guidance is required, the intended levels of aerodrome traffic flow (aircraft
movement rates).

NOTE The maintenance of the information and results from the identification of the operational requirements is the
principal means of establishing progress on the resolution of hazard and risk management issues contained in
the AGL safety case.

7.1.2.5 Hazards due to interaction with other systems (installed/to be installed) in the
proximity of the AGL system or component, as appropriate, shall be considered.

7.1.2.6 The preliminary hazard analysis shall determine the mandatory or statutory safety
requirements for the AGL system.
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7.1.2.7 The information and results acquired in subclauses 7.1.2.1 to 7.1.2.6 shall be
documented in the AGL safety case.

7.1.2.8 A verification report shall be provided that contains evidence to show that the phase
has, in all respects, been satisfactorily completed. The verification report shall be documented
in the AGL safety case.

7.2 Technical solutions
(See Boxes 2 and 3 of Figure 1)

7.21 Objective

7.2.1.1| The first objective of this subclause is to develop the safety requirements for)the AGL
system|.

7.2.1.2 The second objective of this subclause is to allocate specific safety,requiremlents to
each cpmponent of the AGL system.

7.2.2 Requirements — System design requirements

7.2.2.1 In accordance with the AGL safety assessment plan, ‘@ hazard analysis shall be
performed to identify the safety requirements for the AGL system.

7.2.2.2| The hazard analysis shall consider the following aspects:

a) the|mandatory safety requirements determined in.the evaluation phase;

b) the|safety functions necessary to ensure safety'for each identified hazard;

c) eagh failure mode that may cause a hazardous event;

d) risH reduction measures (that are included in the AGL system design and manufactufe);
e) safpty levels may be assigned (see [EC 61508).

7.2.2.3| The actual type of AGL\system might not be known at this phase of the lifecycle.
However, since the AGL is to bejused by aircraft and vehicles and operated by a person(s) with
defineq responsibilities at, the aerodrome, there are several generic hazards asspciated
with the¢ AGL system, incliiding

a) thel|display of an,ineorrect or misleading pattern, including colours;

b) an |unexpected-or unintended change in luminous intensity from maximum to minimhum or
vice versa;

c) an |unintended activation or deactivation of the AGL, especially AGL associated|with a
runjnay,

NOTE The hazards listed above apply to the entire AGL system. Other hazards may exist that depend upon the
type of control system, the technology employed and its complexity.

7.2.2.4 These generic hazards relate to the operational requirements of the safe movement of
aircraft and vehicles at the aerodrome. They should be assessed in the hazard analysis within
the context of the operations at the aerodrome and safety requirements for the AGL system
should be derived.

7.2.2.5 The measures taken and methods used to develop the AGL system safety
requirements (including risk reduction) shall be documented in the AGL safety case.

7.2.2.6 The AGL system safety requirements shall be documented in the AGL safety case.
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7.2.2.7 A verification report shall be provided that contains evidence to show that the phase
has, in all respects, been satisfactorily completed. The verification report shall be documented
in the AGL safety case.

7.2.3 Requirements — System design requirements allocation

7.2.3.1 The safety functions necessary to achieve safety of the AGL and derived from the
AGL system safety requirements shall be allocated to the designated AGL system components.

7.2.3.2 In accordance with the AGL safety assessment plan, a hazard analysis shall be
performed to determine and allocate specific safety requirements to the designated AGL
system_components

7.2.3.3| Safety assessment techniques, including availability, reliability and Credundancy
calculaﬂ]ons, shall be employed in order to ensure that the allocation of system| safety
requirements has not degraded the required overall level of safety.

7.2.3.4] The measures taken and methods used to develop the allocated)safety requirements
shall b¢ documented in the AGL safety case.

7.2.3.5| The safety requirements allocated to each AGL . <system component shall be
documented in the AGL safety case.

7.2.3.6[ A verification report shall be provided that contains evidence to show that thg phase
has, in|all respects, been satisfactorily completed. The<{verification report shall be documented
in the AGL safety case.

7.3 Realisation
(See Box 4 of Figure 1)
7.3.1 Objective

The objective of this subclause is-to-create an AGL system that conforms to all the applicable
safety fequirements and will satisfy the intended operational requirements.

7.3.2 Requirements

7.3.2.1| In accordance’ with the AGL safety assessment plan, hazard analyses shall be
performed for eactikrecomponent of the AGL system to identify or confirm
a) corfformange’/to all design and manufacturing standards that are applied;

b) tesf procedures as part of the commissioning phase for hazards and failure modes that can
only beperformed in the factory or by simulation;

¢) new hazards and risks in the realisation process;
d) each failure mode that may cause a hazardous event;
e) the success of risk reduction measures;

f) safety levels may be assigned (see IEC 61508).

7.3.2.2 Safety assessments shall be performed as necessary in order to ascertain whether
the overall system safety requirements and the allocated safety requirements have been met.
Mitigation by alternative means shall be determined where any safety requirements cannot be
met by the system design.

7.3.2.3 The information and results acquired in subclauses 7.3.2.1 and 7.3.2.2 shall be
documented in the AGL safety case.
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7.3.2.4 A verification report shall be provided that contains evidence to show that the phase
has, in all respects, been satisfactorily completed. The verification report shall be documented
in the AGL safety case.

7.4 Planning
(See Boxes 5, 6 and 7 of Figure 1)

7.41 Objectives

7.4.1.1 The first objective of this subclause is to develop the safety requirements and
procedures for the installation of the AGL system.

7.4.1.2 The second objective of this subclause is to develop the safety requirements and
procedpres for the commissioning of the AGL system.

7.4.1.3| The third objective of this subclause is to develop operational and maintenancg safety
requirements to ensure that the safety of the AGL system (and its operatignal use by aircraft)
and pefrsonnel engaged in activities with the AGL system is maintained(during operation and
maintepance.

7.4.2 Requirements - Installation planning

7.4.2.1 In accordance with the AGL safety assessment plan;)an AGL installation plan ghall be
developed and shall describe
a) thelinstallation schedule;
b) the|allocation of roles and responsibilities;

c) the|results of a hazard analysis performedvin order to address potential hazardg in the
insfallation process;

d) the[procedures for the installation (incléding the identification of operational and hegdlth and
safety procedures and potential hazards);

e) thelprocedures for the resolution.of failures and incompatibilities;
f) the|criteria for declaring the-installation complete.

7.4.2.2| A verification report shall be provided that contains evidence to show that thg phase
has, in|all respects, been/satisfactorily completed. The verification report shall be documented
in the AGL safety case:

7.4.3 Requirements — Commissioning planning

7.4.3.1| Inaccordance with the AGL safety assessment plan, an AGL commissioning plan
shall b¢ developed and shall describe

a) details of when the commissioning shall take place;
b) the allocation of roles and responsibilities;

c) the results of a hazard analysis performed in order to address potential hazards in the
commissioning process;

d) the procedures for the commissioning (including the identification of operational and health
and safety procedures, potential hazards and how the commissioning will impact on
aerodrome operations);

e) the commissioning strategy and techniques;

f) the scope of the commissioning exercise, including those parts of the AGL system that
need to be validated before commissioning commences, and the relevant modes of
operation of the AGL system;
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g) the procedures for the resolution of failures and incompatibilities;

h) the criteria for declaring the commissioning complete (all relevant safety requirements have
been met).

7.4.3.2 A verification report shall be provided that contains evidence to show that the phase
has, in all respects, been satisfactorily completed. The verification report shall be documented
in the AGL safety case.

7.4.4 Requirements — Operations and maintenance planning

7.4.41 In accordance with the AGL safety assessment plan, an AGL operations and
mainteffance ptan shall be prepared.

NOTE $ee IEC 61821 for the maintenance requirements of an AGL constant current series circuit.

7.4.4.2] The AGL operations and maintenance plan shall specify

a) the|results of a hazard analysis performed in order to determine thé routine actigns and
safety requirements which need to be carried out to maintain the “as’designed” safety of the
AGL system and its operational use;

b) thelactions and constraints that are necessary to prevent an/unsafe state or to redlice the
likel]ihood of an accident;

c) thelrecords that need to be maintained;
d) the|scope of the maintenance activities, including safety requirements;
e) the|actions to be taken in the event of hazards, o€gcurring.

7.4.4.3| The AGL operations and maintenance plan shall be agreed with those respongible for
the opgration and maintenance of the AGL system.

7.4.4.4 The information and results,acquired in 7.4.4.2 shall be documented in the AGL safety
case.

7.4.4.5 A verification report shall be provided that contains evidence to show that thg phase
has, in|all respects, been_satisfactorily completed. The verification report shall be documented
in the AGL safety case.

7.5 Installation
(See Box 8 of Figure,1)

7.51 Objective

The Ob activa nfthic cithelaicn 1o +n anciira that tha A
St o tHSSHBEaHSE15t6CeRSuHretattH e+

NOTE Operational safety matters, such as clearances and procedures required in the vicinity of aircraft
movements, should be addressed.

7.5.2 Requirements

7.5.2.1 Installation of the AGL system shall proceed according to the AGL installation plan
(see 7.4.2.1).

7.5.2.2 The AGL safety case shall be updated if different or additional hazards become
apparent as a result of the installation process.

7.5.2.3 A verification report shall be provided that contains evidence to show that the phase
has, in all respects, been satisfactorily completed. The verification report shall be documented
in the AGL safety case.
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