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Foreword

This European Standard was prepared by Working Group 1 of the Technical Committee CENELEC TC 97,
Electrical installations for lighting and beaconing of aerodromes.

The text of the draft was submitted to the Unique Acceptance Procedure and was approved by CENELEC as
EN 50490 on 2008-04-01.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2009-04-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2011-04-01

This European Standard has been prepared under a mandate given to CENELEC by the European
Commission and the European Free Trade Association and covers essential requirements of
EC Directive 2004/108/EC. See Annex ZZ.
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Introduction

Aeronautical Ground Lighting (AGL) at an aerodrome provides the pilots of aircraft and drivers of
vehicles moving on the aerodrome surface, with guidance information. Selective switching and
individual lamp monitoring is one way of controlling the AGL to achieve this.

1 Scope

This European Standard is intended to give general minimum frame requirements for units that are
independent of the technology used for switching and/or monitoring of individual or group of lamps in
an AGL series circuit.

This European Standard

e applies to the units that are directly electrically connected to the primary or secondary side of an
AGL series circuit and are needed to provide the selective switching and/or monitoring of lamps,

e does not cover communication protocols and application procedures,

e does not treat system aspects that influence the AGL operation.

NOTE These units may be used forming part of either a SMGCS or A-SMGCS to guide and/or control the surface
movement of aircraft by means of visual aids.

2 Normative 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.

EN 60439-1, Low voltage switchgear and control gear assemblies + Part 1: Type tested and partially
type-tested assemblies (IEC 60439-1)

EN 60529, Degrees of protection provided by enclosures (IP Code) (IEC 60529)

EN 61000-4-5, Electromagnetic compatibility (EMC) + Part 4-5: Testing and measurement
techniques - Surge Immunity test (IEC 61000-4-5)

EN 61000-6-2, Electromagnetic compatibility (EMC) + Part 6-2: Generic standards - Immunity for
industrial environments (IEC 61000-6-2)

EN 61000-6-3, Electromagnetic compatibility (EMC) t Part 6-3: Generic standards - Emission
standard for residential, commercial and light-industrial environments (IEC 61000-6-3)

EN 61000-6-4, Electromagnetic compatibility (EMC) t Part 6-4: Generic standards - Emission
standard for industrial environments (IEC 61000-6-4)

EN 61822, Electrical installations for lighting and beaconing of aerodromes - Constant current
regulators (IEC 61822)

EN 61823, Electrical installations for lighting and beaconing of aerodromes - AGL series transformers
(IEC 61823, mod.)

EN 62262, Degrees of protection provided by enclosures for electrical equipment against external
mechanical impacts (IK-Code) (IEC 62262)

IEC/TS 61000-6-5, Electromagnetic compatibility (EMC) + Part 6-5: Generic standards - Immunity for
power station and substation environments
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3 Definitions
For the purposes of this standard the following definitions apply.

Where the terms voltage and current are used, they shall be r.m.s. values unless otherwise stated.

3.1
lamp
light emitting device

3.2
routine test
test for the purpose of checking manufactured products for compliance with this standard

3.3
service voltage
the nominal voltage at which a unit is designed to operate

3.4

type test

test to confirm that the product design and production processes are capable of providing products
that meet the requirements of this standard

3.5
type test sample
a sample consisting of one or more similar samples used for a type test

3.6
EUT
Equipment or Unit under Test

3.7
selective switching
switching of an individual lamp or an individual group of lamps

3.8
unit
complete physical assembly capable of performing functions

3.9
function
a task performed by a component or a unit

3.10
component
physical part of a unit

3.1
communication
transmission and receipt of data using an established protocol
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4 General requirements

4.1 Electrical connections

Where a unit is provided with leads and/or connectors for connection to the primary or secondary
side of an AGL series circuit these shall comply, where applicable, with the requirements of
EN 61823 stated below:

° mechanical characteristics of connectors;
° electrical characteristics of the leads and connectors;
° mechanical strength of the interface of all leads with the unit, where the unit is intended to be

handled in the same way as a series circuit transformer.

4.2 Enclosure for indoor units

Units, intended for indoor use, shall provide protection at least according to IP 20 (EN 60529).

4.3 Enclosure for outdoor units
Units, intended for outdoor use, shall provide protection at least according to IP 68 (EN 60529). In
case the unit is intended for connection only to the secondary and only for installation above ground,

the IP-rating can be reduced to IP 54 (EN 60529). The housing material shall comply with the
applicable requirements of EN 61823.

4.4 Mechanical impact protection

The protection degree against external mechanical impacts (code IK EN 62262) shall be announced
by the manufacturer in the product data sheet.

4.5 Earthing

Any exposed conductive part of the housing shall be provided with an external earthing terminal to
enable independent safety earth connection.

4.6 Service temperature and humidity
For outdoor units the ambient temperature range shall be at least — 25 °C to + 55 °C. For indoor units
the ambient temperature range shall be at least 0 °C to + 50 °C. The range for relative humidity shall

be from 10 % to 95 % non-condensing. Where higher humidity rating is required or where condensing
can be expected, the unit shall be designed as intended for underground use. See 4.3.

4.7 Reliability

The MTBF of the unit shall be published in the manufacturer’s technical data.

4.8 Electrical characteristics
4.8.1 Current range

The unit shall operate in the current range corresponding to the provisions contained in EN 61822
and EN 61823.

4.8.2 Voltage range

The unit shall operate in the voltage range corresponding to the provisions contained in EN 61822.
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4.8.3 Protection level
Where a unit, intended to be connected to a series circuit (directly or indirectly via a series circuit
transformer), provides an electrical connection to an external low voltage system, the unit shall be

designed such that this external system is protected against the maximum voltage of the series
circuit as specified in EN 61822 for the maximum rated CCR.

4.8.4 Load range

The maximum and minimum loads and the types of loads to be connected to the unit shall be
published in the manufacturer’s technical data.

4.8.5 Power consumption

The active and reactive power consumption of the unit at each operating mode shall be published in
the manufacturer’s technical data.

4.8.6 Current reduction

The unit shall not reduce the current available to the lamp by more than 10 mA when the lamp is
illuminated regardless of the selected brightness step on the CCR.

NOTE 10 mA is considered to have an insignificant effect on the light output of the lamp.

4.8.7 Electromagnetic compatibility (EMC)
4.8.7.1 Limits for emission

The units shall comply with EN 61000-6-3, excluding EN 61000-3-2/EN 61000-3-12 and
EN 61000-3-3 / EN 61000-3-11.

4.8.7.2 Limits for immunity

The units shall comply to the generic immunity standards for industrial environments EN 61000-6-2.
For indoor equipment this shall be supplemented by applicable parts of IEC/TS 61000-6-5 containing
EMC immunity requirements for power station and substation environments (locations where
apparatus for Electricity Utilities are installed). The units shall comply with requirements for
apparatus installed in location type G (power stations and medium voltage substations) as defined in
IEC/TS 61000-6-5.

Units shall be designed to withstand voltage and current surges according to IEC 61000-4-5, Class 4.

If a temporary functional degradation occurs during the surge test, it may not last longer than for a
period of 10 s.

4.9 Marking

Every unit shall be permanently marked with at least the following information:

° manufacturer name;
° product name;
° version identification;

° identification of the individual unit.
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5 Functional requirements

5.1 Switching
51.1 General

The functional requirement is to switch a lamp or a group of lamps on and off.

5.1.2 Power-up state
The “power-up mode” defines to which status the switching device should switch the commanded

lamp(s) directly after power-up of the series circuit. The choice of power-up modes shall at least
include ON and OFF.

5.1.3 Power interruption
Where there is a power interruption of less than 1 s in the main power supply of the AGL circuit or, in

the case of separate power supply of the units, in the units power supply, this power interruption shall
not cause a change in the lamp status (i.e. ON or OFF).

51.4 Safe status

If the control signal is lost for a predefined time, the switching component shall automatically adopt a
predefined fail-safe state. The choice of fail-safe state shall at least include ON and OFF.

This predefined time shall be published in the manufacturer’s data sheet.
The fail safe status shall not be activated during a short power interruption as defined in 5.1.3.

5.2 Monitoring

The monitoring function shall provide the following information about the status of the load:

° energized;
° de-energized,;
o failed.

The failure modes detected shall be published in the manufacturer’s data sheet.
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6 Type and routine tests

6.1 General

The unit shall pass the following tests:

Table 1 - Type and routine tests

Sequence Test Type test Routine test Reference
1 Visual inspection Yes Yes 71
2 Functional test Yes 7.7
3 Mechanical test Yes 7.2
4 Environmental test Yes 7.3
5 Ingress protection test Yes 7.9
6 Electrical test Yes 7.4
7 EMC test Yes 7.6
8 Interface voltage protection level test Yes 7.5
9 Operational test Yes 7.8

The results of the tests shall be recorded.

6.2 Type tests

The purpose of the type tests is to confirm that the product design and production processes are able
to provide products that conform to the requirements of this standard.

The tests shall be done on the same unit, in the sequence specified in Table 1.
The type test shall consider all functional modes, available for the product.

A new type test is required after any design change that may affect the electrical or mechanical
characteristics. The re-test can be restricted to the related type tests.

6.3 Routine tests

All units shall undergo the routine test, as defined in Table 1.

Any unit that fails in any of the tests shall be discarded.

7 Test descriptions

All tests shall be done with equipment calibrated to an accuracy class corresponding to or better than
the parameter under test.

71 Visual inspection
The unit shall be checked for

° correct marking,

° general aspects, such as dimensions, damage and poor workmanship.
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7.2 Mechanical test
7.21 Impact test

The units shall be tested according to the announced IK-code as specified in EN 62262.

7.2.2 Lead rigidity test

The test shall be performed as specified in EN 61823.

7.3 Environmental tests
7.3.1 Temperature test

The unit shall be introduced, non-energized, into a climatic chamber at the lowest specified service
temperature for no less than 4 hours, after temperature stabilization.

Immediately after this phase, the unit shall be exposed to the functional test, as specified in 7.7,
under this ambient temperature.

The same steps shall be repeated at the highest specified service temperature, but with the unit
energized from the beginning, in the most power dissipating conditions.

7.3.2 IP test

The unit shall be tested as specified in EN 60529.

7.4 Electrical test
7.41 r.m.s. current test
Connect the unit to a series circuit. A functional test shall be made at the current range from 6,6 A

down to the minimum current at which the unit is intended to operate. The range shall consider the
tolerances of the CCR and the series circuit transformer.

Increase the current to 8,5 A for 300 ms. Then make a functional test at 6,6 A for all load types for
which the unit is designed.

7.4.2 Current reduction test
The unit shall be connected to a current source, supplying a sine wave and operating in ON mode.

The difference between the input and the output current of the unit shall be measured at an operating
current of 6,6 A for each type of load the unit is intended to work with.

7.4.3 Dielectric test

Where an earthing terminal is provided the unit shall be subjected to an insulation resistance test
according to EN 60439-1 at the service voltage.
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7.5 Protection level test

The protection level shall be tested as follows:

a) between the terminals of power voltage level and earth in accordance with 8.2.3.1a) and 8.3.2.1 of
EN 60439-1,with the test voltage being twice the rated insulation voltage plus 2 500 V r.m.s., with
the rated insulation voltage being 1,1 times the maximum operating voltage. During this test the
connection terminals to the low voltage system and all exposed conductive parts shall be earthed;

b) low voltage terminals and earth (output and control terminals being earthed) in accordance with
8.2.3.1a) and 8.3.2.1 of EN 60439-1.

7.6 EMC emission and immunity test

The unit shall be tested for all load types for which the unit is designed in accordance with the
requirements specified in 4.8.7.

7.7 Functional test

The functional test is intended to confirm that the unit is capable of performing all functions it is
designed for.

All functions of the unit shall be tested at the maximum and the minimum current and load and with
all types of load for which the unit is intended to be used.

All characteristics of the unit, specified in the manufacturer’s published data, shall be verified.

7.8 Operational test

The operational test is intended to be a subset of the functional test and is intended to check that the
manufacturing process has been successful.

A test shall be carried out of the basic functions of the unit at a nominal current and nominal load.
Where the unit is intended to switch it must turn the load on and off. Where the unit is intended to
monitor it must detect whether the load is on, off or failed. Where the unit is intended to
communicate, it shall communicate.

7.9 Ingress protection test

The unit shall be tested in accordance with its required IP rating.

Immediately after the test an operational test shall be performed and (where appropriate) a dielectric
test.
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Annex ZZ
(informative)

Coverage of Essential Requirements of EC Directives

This European Standard has been prepared under a mandate given to CENELEC by the European
Commission and the European Free Trade Association and within its scope the standard covers all
relevant essential requirements as given in Article 1 of Annex | of the EC Directive 2004/108/EC.

Compliance with this standard provides one means of conformity with the specified essential
requirements of the Directive concerned.

WARNING: Other requirements and other EC Directives may be applicable to the products falling
within the scope of this standard.
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Bibliography

The following publications are not specifically mentioned in the text, but are companion standards
concerning Aeronautical Ground Lighting, and are listed here for convenience.

International Civil Aviation Organisation (ICAO) requirements are published as annexes to the
Convention on International Civil Aviation (Chicago 1944) to which signatory Nations apply to the Air
Traffic and Navigation Services within their airspace and aerodromes. The annexes contain
International Standards and Recommended Practices (SARPs), otherwise known as operational
requirements, for the safety, regularity or efficiency of international air navigation. Annex 14
(Volumes | and Il) to the Convention contains the AGL requirements for aerodrome design and
operations and heliports. These annexes are important documents, which were taken into account
while developing this standard. For the purpose of this European Standard, they can be considered
as informative references to be looked through only to deepen the matter, but they are not strictly
necessary to comply with the present standard. The following annexes are quoted:

ICAO Annex 14, Aerodromes, Volume I: Aerodrome Design and Operations
ICAO Annex 14, Aerodromes, Volume Il: Heliports
EN 60085, Electrical insulation - Thermal evaluation and designation (IEC 60085)

EN 61000-4-4, Electromagnetic compatibility (EMC) + Part 4-4: Testing and measurement
techniques - Electrical fast transient/burst immunity test (IEC 61000-4-4)

EN 61000-4-6, Electromagnetic compatibility (EMC) + Part 4-6: Testing and measurement
techniques - Immunity to conducted disturbances, induced by radio-frequency fields (IEC 61000-4-6)

EN 61000-4-11, Electromagnetic compatibility (EMC) + Part 4-11: Testing and measurement
techniques - Voltage dips, short interruptions and voltage variations immunity tests (IEC 61000-4-11)

IEC/TS 62143, 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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