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FOREWORD

This guidance material consolidates in one document a review of the maintenance practices required
at an airport to maintain the safety, efficiency and regulatory aircraft operations. It is only concerned
with those facilities which are normally the responsibility of the airport authority. In other words,
maintenance of such facilities as radio navigational aids and meteorological equipment is not
discussed.

Proper maintenance of airport facilities is important both for the safe operation of aircraft and
extending the life of the facilities. Nevertheless, maintenance is frequently overlooked or reduced
when establishing budgets for airport. It is hoped that this guidance material will establish the proper
position of maintenance in the over-all airport program.

Differences between the facilities provided at an airport, differences in the local environmental
conditions and differences in use make it impossible to name specific maintenance requirements.
This guidance material attempts to overcome this by identifying the various types of maintenance
required for airport facilities. It remains for each airport authority to decide if a particular

maintenance check is appropriate for its airport and to establish the appropriate maintenance
schedule.

REFERENCES

e JCAR Part (139) — Aerodrome Certification and Operations.
e JCAR Part (14) — Aerodrome Design and Operations.
e JCAO Aerodrome Service Manual (Doc 9137) Part-9 — Airport Maintenance Practices.

Captain Daifallah Alfarajat
Chief Commissioner / CEO
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CHAPTER 1
GENERAL
1.1 AIM OF THIS GUIDANCE MATERIAL

1.1.1 This guidance material is directed at authorities responsible for the operation of airports and/or
individual facilities on airports other than meteorological or electronic navigation aids. It is
compiled in a manner suitable for those who have responsibility for the operational safety of
airport facilities and equipment, and for ensuring the undisturbed operation of air traffic on the
ground. Reference is made to specifications and other relevant material in CARC documents
which require authorities to take care of special tasks in the interest of safety and regularity of
air transport.

1.1.2  While this guidance material addresses maintenance of airport components regardless of the
airport’s size or role, the description of tasks has been restricted to the maintenance of those
facilities which are unique to or typical for airports. As airports are comparable to other kinds
of industrial plants, many other maintenance functions have to be carried out to ensure
serviceability and function of buildings, facilities and equipment. This guidance does not deal
with any of these normal industrial maintenance tasks except in areas where a functional failure
would impair safety or regularity of aircraft operation and/or passenger handling.

1.2 USE OF THIS GUIDANCE MATERIAL

1.2.1 This guidance material is intended to give guidance to authorities on planning and conducting
maintenance work on an airport. The guidance has been developed from various airport
operators' practices and reflects long-term experience in the field of airport operation. Since
wear and sensitivity of any technical component depend on material, utilization, age, climate
and other environmental conditions, none of the recommendations on the type and intervals of
maintenance action described in this guidance material should be considered a specification.
Local needs, local experience, recommendations of manufacturers of components and — if

relevant — national or local rules should govern the plan on what and when maintenance asks
are to be carried out.

1.2.2  The recommendations compiled in this guidance material more or less describe the air carrier
airports' needs for maintenance. For commuter-type and general aviation airports less extensive
maintenance will suffice, since neither their type of traffic nor the economic situation of such
airports generally warrant as high a level of maintenance, except for runway surfaces and - if
provided- visual aids. Nevertheless, the information given in this guidance material may also

guide operators of commuter-type and general aviation airports in setting up maintenance
programmers tailored to the needs of then- facilities.
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1.3 ORGANIZATION OF THIS GUIDANCE MATERIAL

131

1.3.2

1.3.3

This guidance material is organized in such a way as to cover primarily the airport maintenance
tasks required for maintaining safe aircraft operation during the landing, taxi and take-off
phrases. In addition, some of the maintenance tasks supporting the airport efficiency have been
included.

The requirements for safety reasons dominate the first part of the guidance material’s contents,
wherein the maintenance of visual aids, electrical infrastructure, pavements, unpaved areas and
the drainage system is dealt with. Availability of suitable equipment is the tool for complying
with the maintenance requirements of fixed facilities. Therefore, the maintenance of vehicles
and equipment has been included as an elementary part of the over-all airport maintenance task.
Aircraft removal equipment represents a very special type of airport equipment. The material in
this publication is complementary to the CARC Guidance Material Removal of disabled Aircraft
CARC 34 GM-10, which deals with removal procedures.

Chapter 9 concerns one aspect of the large field of maintenance tasks for the serviceability of
handling facilities on an airport, i.e. the maintenance of some of the technical passenger-
handling facilities in the terminal building.

1.4 PURPOSE OF AIRPORT MAINTENANCE

1.4.1

1.4.2

1.4.3

1.4.4

Airport is an important part of the aeronautical infrastructure, has to meet high safety standards.
The required level of safety can only be achieved by proper maintenance of all the elements
composing an airport.

Maintenance includes measures to keep or restore the operational function as well as measures
to check and to evaluate the present function of an element. The basic components of
maintenance are:

a) inspection;

b) servicing and overhaul; and

C) repair.
Inspection comprises all measures to check and evaluate the operating condition including
spontaneous and scheduled checks. Scheduled checks are carried out in accordance with a plan
specifying the preparation of the check, the sort of check, the report on the result and the
evaluation of the results. From the evaluations the operator decides whether or not extra service
or even repair has to be undertaken.

Servicing and overhaul comprise all measures to maintain or return a facility or device to its
required operating condition. These measures should be carried out according to a plan
specifying the time for the service, the nature of the service and the report of compliance.

Issue: 02 Amendment:01 Effective Date: April 2026 Page 6 of 66



Carec

Aerodrome Maintenance Services 34 GM-02

1.4.5

1.4.6

Whenever inspection or servicing discovers deficiencies, repair measures have to be planned
and carried out as soon as practicable. Repair can comprise minor or major work as, for instance,
runway surface treatment with consequential traffic interruption.

Efficiency and safety of operation can only be expected from facilities that are in good
operational condition. The maintenance of facilities, i.e. the sum of all measures described above
is the perquisite to such a condition. Furthermore, maintenance minimizes wear and tear, thus
controlling and extending considerably the life span of technical components. In this respect
maintenance becomes an economic requirement to keep investment and capital costs for the
aeronautical infrastructure within acceptable limits.

1.5 ORGANIZATION OF AIRPORT MAINTENANCE

Ll

1.5.2

1483

1.54

1.5.5

Complete assessment of all parts of the airport is the basic requirement of the maintenance
organization. Buildings, pavement sections and unpaved areas in between have to be numbered,
as well as all machinery, technical and mechanical inventory, including vehicles. The numbers
define the objects, for which the maintenance requirements can be specified individually. These
requirements should be recorded on cards or computer tapes.

Maintenance programmers will be developed from experience with the needs of the different
objects or in accordance with the manufacturer's advice. For economic reasons and in order to
split responsibility equitably, a precise breakdown of the total work by fields of maintenance is
recommended (e.g. for a building-roofs, walls, (including doors and windows), machinery and
mechanical facilities and electric installations). Each team or expert responsible for one special
task can then work in accordance with a systematic work program that will achieve optimum
efficiency.

A fundamental task of the maintenance organization is to translate the maintenance
requirements into man/hours and monetary value. This evaluation is the bases of staffing budget
planning. It is, furthermore, a tool for decision-making when contracting third parties for
maintenance tasks instead of employing extra personnel.

All maintenance programs should be "screened" once a year, preferably at the time of budget
planning. It is useful not only to rely on recorded data but to inspect the condition of all major
objects at that time. In contrast to machines, whose operating hours give a good measure of
wear, the deterioration of buildings is more dependent on weathering, utilization under heavy
load, concealed construction deficiencies or other unpredictable sources of damage.

Updated maintenance programs will allow:
a) appropriate staffing;
b) compliance with the recorded maintenance needs; and
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¢) flexibility to the timing of action when unexpected circumstances have affected the
planned work schedule.

When management checks the work carried out against scheduled tasks, it gains thereby full
control of the maintenance progress and budget. Compliance reports are the feedback and have
to be recorded, as well as observations or any reported deficiencies.

1.5.6 Computer assistance can be helpful and economical if the volume of maintenance is high. The
computer is particularly capable of controlling preventive maintenance tasks typical of electrical
systems and machines. Furthermore, evaluation of the aging of inventory and of maintenance
budget control can be facilitated by suitable computer programs. The computer is less effective
for maintenance control of buildings and pavements, where repair work upon notice will always
prevail.

1.5.7 To maintain the operation of the technical facilities at an airport, a sufficient number of
technicians must be available during airport operating hours so that deficiencies can be
overcome immediately. The team available should comprise, as appropriate, engineers,
automotive technicians, locksmiths, tinsmiths, air conditioning and heating technicians,
electricians and HF-technicians. If control/monitoring centers for technical facilities exist, they
should be manned permanently.

1.5.8 This standard team can be reduced outside the operating hours to such a degree that vital
components necessary for the technical function of the airport (e.g. electrical circuits, heating
or air conditioning, telephone system etc.) can be kept serviceable and additional technicians
can be called upon to arrive promptly in cases of serious disturbance. In all other cases the
reduced maintenance team has to take care of provisional repair work and will report on
maintenance needs to the standard team at the beginning of their duty hours.

1.5.9 The standard team need not be capable of doing all of the airport's maintenance tasks. The airport
authority may use contractors to carry out those maintenance tasks which can be easily
organized on a time schedule. However, apart from the normal maintenance tasks (which
according to the experience of the airport authority the maintenance staff can fully take care of
special tasks may occur unexpectedly dale to the very nature of air transport and its sensitivity
to external impacts. Reasons to extra maintenance work can be:

a) snowfall or ice forming on operational areas;

b) sandstorm;

¢) rain, heavy thunderstorm with consequential damage;
d) aircraft accidents or incidents; and

e) technical or criminal emergencies.
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1.5.10 To cope with these inevitable work requirements and especially in view of the airport emergency
plan, the airport authority will have to have a certain reserve of skilled craftsmen employed.
This requirement reduces the scope for contract maintenance by third party companies.

1.5.11 To ensure the whole airport's smooth operation the provision of workshops at the airport is
necessary from both an operational and economic standpoint. The selection of the kinds of
workshops depends largely on the local situation, i.e. size of airport, traffic volume, ownership
of facilities and equipment, share of work between airport users (airlines) and airport operator
etc. Individual solutions for the provision of workshops have to take into account:

a) local maintenance requirements;
b) compliance with the airport emergency plan; and
¢) economic aims.

The economic aims may involve performing other business in the airport’s workshops, for
example, aircraft maintenance for home base carriers and/or general aviation. Alternatively,
economic needs can require that outside workshops or craftsmen be used for maintenance work
and even emergency assistance. A sound balance between the capacity of the airport's basic
maintenance workforce and their system to comply with peak and emergency workloads is
important for an economic airport operation.
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2.1
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2.3

2.3.1

2.4

24.1

CHAPTER 2
MAINTENANCE OF VISUAL AIDS
INTRODUCTION

The basic purpose of visual aid systems is to aid in the safe operation of aircraft. Therefore, the
highest standards of maintenance are required. Once a system has been installed, its usefulness
is dependent on its serviceability, which in turn depends upon the effectiveness of the
maintenance work carried out. JCAR Part 139, JCAR Part 14 defines a light to have failed when
its light output falls below 50 per cent of that specified for a new light. The causes for the loss
in light output can be contaminants outside and inside the light unit, and degradation of the lamp
and optical system due to aging. The light can and should be restored to its original condition
by cleaning or replacing the lamp and any parts which have apparently become degraded. For
this purpose, it is essential to establish a comprehensive routine maintenance system for
servicing lights and other equipment so that the installation complies with the specified
requirements. Reference is made to JCAR Part 139, JCAR Part 14.

PERSONNEL

The task of maintaining lighting aids should be entrusted only to reliable and skilled electricians
who have had experience with high voltage, series circuits and lighting. These individuals
should be present or on call during the operating hours of the airport to correct any deficiencies
that might develop. Training programs should be established to maintain the competence of
maintenance personnel and to keep them abreast of new developments.

SPARE PARTS

An adequate stock of spare parts should be available. The level of stock will vary depending on
the time required to re-supply a particular item and its shelf life.

AS-BUILT DRAWINGS

A set of as-built drawings should be kept readily available. These drawings must be kept up to
date and any changes at site should be reflected immediately on these drawings. The
completeness and the accuracy of all circuit diagrams, drawings and descriptions should be
checked at least annually.
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2.5 LIGHT MAINTENANCE SCHEDULE

General

2.5.1 When servicing lights the instructions of the appropriate authority and recommendations of the
equipment manufacturer should be followed to ensure the required service standard. Service
records showing maintenance schedules recommended by the manufacturer or local standards
should be prepared for each piece of equipment. These can be arranged in a dated reminder file
to make sure all equipment is serviced regularly. This record should have space to enter
observations, measurements and initials of the servicing individual. If local conditions indicate
a change in time interval of servicing to be desirable, then the schedule can be altered in
consultation with the equipment manufacturer.

2.5.2 The frequency at which routine inspection, cleaning and servicing are to be performed will vary
according to the type of equipment, its location and usage. A maintenance program must be
drawn up for each individual airport based on past experience and its aim should be to achieve
the required service standard. The following schedules are presented as guidance material in
establishing a preventive maintenance program. More frequent checks may be necessary for the
lights serving precision approach category II and III runways. The time schedules shown should
not take precedence over manufacturers' instructions or be applied to similar equipment not
mentioned. Each check should be followed by appropriate corrective action.

Basic maintenance program for approach, runway and taxiway lighting systems

2.5.3 Maintenance for all types of approach, runway and taxiway lights should include checking and,
if necessary, taking the indicated corrective action, as follows:

Daily:
a) system for burnt-out lamps; replacing burnt-out lamps
b) system for gross misalignment (if applicable); adjusting
¢) control equipment for proper operation on each brightness step (if applicable); correcting
or repairing malfunctions;
d) glass for breakage; replacing broken parts.

Annually:
a) tightening fasteners of each light unit;

b) painting or replacing rusted parts of lights for corrosion;

¢) cleaning or replacing reflector of each light unit (if applicable);
d) cleaning or replacing glass of each light;

e) cleaning or replacing lamps of the whole system;

f) replacing of the unserviceable lamps or entire system (see 2.6.18)
g) adjusting elevation setting (if applicable);

h) adjusting horizontal alignment;
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i) plug connections for cleanness and faultless contact;

j) cleaning or replacing of dirty parts of light fittings and their supporting structure (if
existing) for adequacy of fastening and for corrosion and rust; tightening fasteners;
painting or spraying.

k) general condition of the whole system, and recording Result.

Unscheduled:
a) adjusting elevation sitting and the horizontal alignment (if applicable) of the light units
after severe storms and snowfalls;
b) light units for obstruction by grass or mow. etc. (not applicable for Inset lights);
removing any obstacles found.

Additional maintenance program for special types of lights

2.5.4 In addition to the maintenance program Specified 2.5.3, the following should be carried out for
visual approach slope indicators, runway threshold and end light, and inset lights.

2.5.5 Visual approach slope indicator maintenance should include checking and, if necessary, taking
the indicated corrective action, as follows:

Twice monthly:
a) adjusting elevation setting (vertical angle) of the light units;
b) Cleaning spreader glasses, filters and lamps for cleanness;

Annually:
a) adjusting system from the air and recording results; and replacing lamps
b) repairing supporting structure and the foundation of each unit;

2.5.6 Runway threshold and runway end light maintenance should include checking and, if necessary,
taking the indicated corrective action as follows:

Twice weekly:
a) tightening fasteners of the lights;

b) replacing glass of each light for wear and tear.

2.5.7 Inset lights (runway center line lights, touchdown zone lights, taxiway centre line lights, stop
bar lights) maintenance should include checking and, if necessary, taking the indicated
corrective action, as follows:

Daily:
a) lenses for cleanness; cleaning
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Twice weekly: (not applicable to taxiway and stop bar lights)
a) cleaning of the light lenses, output of lights within 900 m from each threshold including
measuring and recording the results;
b) replacing top parts of lights within 900 m from each threshold.

Quarterly: (not applicable to taxiway and stop bar lights)
a) cleaning of the light lenses, output of all lights within the system including measuring
and recording the results;
b) replacing top parts of the lights.

Semi-annually: (not applicable to taxiway and stop bar lights):
a) cleaning lights for cleanness inside and out;
b) drying lights for moisture;
c) tightening electrical connections of the lights; spraying with contact agent
d) adjusting alignment of light.

Annually:
a) cleaning or replacing prism and filters;

b) resealing sealing compound;

Unscheduled:
a) tightening top parts of the lights two to four weeks after replacement.

Maintenance program for other airport lights

2.5.8 Other airport lights include, for example, airport beacons, obstacle lights and wind direction
indicators. These normally need less maintenance than approach, runway or taxiway lighting
systems. Their maintenance should include checking and, if necessary, taking the indicated
corrective action. as follows:

Daily:
a) lamps replacing; if necessary
b) correcting or repairing control equipment for proper operation (not applicable in the case
of obstacle lights);
c) fabric of the wind cone repairing or replacing.

Semi-annually (only for airport beacon):
a) cleaning or replacing power supply (brushes and slip-rings);
b) tightening electrical connections;
c) fastening rotating parts.
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Annually:

b)
c)

d)
€)

h)
)
)

Unscheduled:

a)

optical system of the airport beacon;

cleaning or replacing glasses and the gaskets of obstacle lights;

cleaning, repairing or replacing function of the flashing relays and of the twilight
switches of the obstacle lights;

repairing or replacing power supply and the lighting of the wind direction indicator;
tightening; spraying with contact agent electrical connections;

fasteners of obstacle lights

tightening or repairing the structure and the fasteners of the wind direction indicator;
painting lights for corrosion;

replacing colour of the fabric cone of the wind direction indicator;

arranging of change the location if required and possible of obstacle lights for easy
access for maintenance.

wind direction indicator after severe storms; repairing.

Docking Guidance Systems

2.5.9 Maintenance programs for various types of aircraft docking guidance systems are provided at
airports and it is very difficult to describe a generally applicable maintenance program for these
very different systems. Principal requirements to be checked and maintenance action to be taken,
if necessary, include:

Daily:

a)
b)

repairing system for over-all operation;
replacing burnt-out lamps.

Semi-annually:

a)

adjusting alignment of the system.

Annually:

a)
b)
c)
d)

cleaning, tightening and replacing electrical connections (if provided) for tear and wear.
cleaning or replacing function of relays (if provided);

repairing structure of the system and the function of all mechanical parts;

cleaning and drying system for cleanness and moisture.
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2.6

LIGHT MAINTENANCE PROCEDURES

General hints for maintenance of lights

2.6.1

2.6.2

2.6.3

For reasons of efficiency the maintenance of lights should, as far as practicable, be carried out
indoors. inconveniences of working out of doors, such as heat, cold, precipitation and aircraft
noise can be avoided and traffic restrictions or interruptions will be reduced to a minimum. The
quality of service will also be higher in workshops than out of doors. This is particularly
applicable when, in the interest of unrestricted traffic flow during day hours, the work has to be
carried out during the night.

The maintenance procedure commonly used comprises two steps:
a) removal of defective lights and immediate replacement by new or repaired ones
b) servicing and overhaul of defective lights in the workshop where all required tools,
measuring and adjusting equipment are available.

This procedure has proven to be practical, particularly for the maintenance of inset lights.
Provision of a sufficient number of stored spare lights is a prerequisite. The number of spare
parts depends on the over-all requirement of the airport and the experience with the sensitivity
to damage of the various types of lights on the airport. It is useful to select lights which are
designed to permit removal and installation within a short time, without the use of very
sophisticated technical equipment.

Furthermore, all mechanical and optical parts of the light should be incorporated in the
removable part.

Cleaning procedures for lights

2.6.4 The type and degree of contamination of the various lights on an airport will be different. While

205

elevated approach and edge lights are normally contaminated by weather effects only (dust
carried by wind and rain), more severe contamination can be observed on inset lights,
particularly on runways. Rubber deposits from tires on touchdown and exhaust from engine
reverse thrust procedures create firmly sticking deposit on the exterior glassware of lights. The
very different degree of contamination must be reflected in the maintenance schedule of
different categories of lights or sections in the runway/taxiway system.

When cleaning the glassware of lights, the manufacturer's recommendations should be
observed. Normally, cleaning is accomplished by washing the glassware with a cleansing
mixture of water and a special solvent that will neither affect the sealing material nor produce a
residual film on the glass. The solvent must be given sufficient time to dissolve the deposits. If
necessary, rubber spots may be scraped off by using plastic tools or powder before using the
solvent. Other mechanical aids for cleaning may be sponges, cloths, hand brushes or electric
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