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8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSTALLATIONS FOR LIGHTING
AND BEACONING OF AERODROMES -
PARTICULAR REQUIREMENTS FOR SERIES CIRCUIT POWER SUPPLIES

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61820-3-2 has been prepared by IEC Technical Committee 97:

E

lectrical installations for lighting and beaconing of aerodromes.

This publication cancels and replaces the second edition of IEC 61822 published in 2009. It is

a

technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)

The text of this standard is based on the following documents:

FDIS Report on voting
97/XXX/FDIS 97/XXX/RVD

Full information on the voting for the approval of this standard 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 2.
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113  The committee has decided that the contents of this publication will remain unchanged until
114  the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
115  the data related to the specific publication. At this date, the publication will be

116 * reconfirmed,

117 * withdrawn,

118 + replaced by a revised edition, or
119 *+ amended.
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ELECTRICAL INSTALLATIONS FOR LIGHTING
AND BEACONING OF AERODROMES -
PARTICULAR REQUIREMENTS FOR SERIES CIRCUIT POWER SUPPLIES

Introduction

This standard introduces an open specification for power electronic converter systems
(PECS) to be used in aeronautical ground lighting (AGL) series circuit systems. The aim of
this open specification is to enable various new technologies to be used within AGL systems
while ensuring the safe operation and function of the AGL system based on specific items in a
series circuit topology.

To clarify the distinction between different series circuit power supplies, a new classification
system is introduced in clause 4 of this standard. A base class divides the power supplies into
PECS and CCRs. Therefore, within this standard, the term PECS refers to series circuit power
supplies belonging to the class General PECS for AGL systems and the term CCR refers to
series circuit power supplies belonging to the class CCR for 6.6. ampere systems. The term
PECS/CCR refers to both device classes. The class CCR for 6.6 ampere AGL systems
corresponds to the traditional series circuit power supplies as defined by the previous version
of this standard.

In addition to the base class, classes for voltage ranges and construction mechanics are
introduced. Where a part of this standard only refers to one or more specific AGL systems,
the systems in question will be clearly indicated.

The PECS may be non-interoperable with the 6.6 ampere system, but they shall be operated
within an AGL circuit with a series circuit topology. Here the degree of interoperability of
CCR's and PECS is defined by a reference to a specific primary AGL series circuit system.
This version also revises the definitions for the 6.6 ampere system.

The maintained version may be partially applicable to PECS dedicated to converting power
from a mains supply to power suited for AGL other than series circuit topology. The
maintenance work of 61822 into 61820-3-2 started before the writing of the related subparts
61820-3-1 and 61820-3-3 had started. This updated version may therefore be partially
applicable to PECS dedicated to converting power from a mains supply to power suited for
AGL systems with other than series circuit topology.

1 Scope

This part of the IEC 61820 specifies the requirements for power electronic converter systems
(PECS) dedicated to powering aeronautical ground lighting (AGL) circuits with series circuit
topology. An example of a traditional implementation is an AGL circuit with 6.6 A RMS
nominal current, powered by a constant current regulator (CCR). In addition to revising the
requirements for 6.6 A CCR setups, this standard introduces requirements for general PECS
for new AGL systems including ones specifically designed for LED based luminaires.

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.

IEC 60038, IEC standard voltages

IEC 60076-11 Power transformers - Part 11: Dry-type transformers
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IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60721-3-3, Classification of environmental conditions — Part 3-3: Classification of groups
of environmental parameters and their severities — Stationary use at weatherprotected
locations.

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

IEC 61000-6-5, Electromagnetic compatibility (EMC) — Part 6-5: Generic standards -
Immunity for power station and substation environments

IEC 61024-1, Protection of structures against lightning — Part 1: General principles

IEC 61140, Protection against electric shock — Common aspects for installation and
equipment

IEC 61439-1, Low-voltage switchgear and controlgear assemblies — Part 1: General rules

IEC 61439-2, Low-voltage switchgear and controlgear assemblies - Part 2: Power switchgear
and controlgear assemblies

IEC 61508 (series) Functional safety of electrical/electronic/programmable electronic safety-
related systems

IEC 61820-1-1, Electrical installations for aeronautical ground lighting at aerodromes - Part 1:
Fundamental principles

IEC 61820-1-2, Electrical installations for aeronautical ground lighting at aerodromes - Part 2:
Requirements for series circuits (97/219/CD) — closing comments 2020-12-25

IEC 61822:2009, Electrical installations for lighting and beaconing of aerodromes - Constant current
regulators

IEC 62305-1, Protection against lightning — Part 1: General principles

IEC 62305-3, Protection against lightning — Part 3: Physical damage to structures and life
hazard

IEC 62443-4-2, Security for industrial automation and control systems - Part 4-2: Technical security
requirements for IACS components

IEC 62477-1, Safety requirements for power electronic converter systems and equipment —
Part 1: General (rated system voltage not exceeding 1 000 V a.c. or 1 500 V d.c.)

IEC 62477-2, Safety requirements for power electronic converter systems and equipment -
Part 2: Power electronic converters from 1 000 V AC or 1 500 V DC up to 36 kV AC or 54 kV
DC

CISPR 11, Industrial, scientific and medical (ISM) radio-frequency equipment — Electromagnetic
disturbance characteristics — Limits and methods of measurement

CISPR 22, Information technology equipment — Radio disturbance characteristics — Limits and
methods of measurement
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3 Terms and definitions

For the purposes of this document, the following terms and definitions developed to be
included in international standards relating to airport/aerodrome visual aids apply

3.1

aeronautical ground lighting (AGL) constant current series circuit

apparatus configured as an electrical circuit designed to produce and operate with a constant
current, independent of variations in the load, in order to provide a specified light output for
aeronautical purposes

3.2

constant current regulator (CCR)

apparatus which produces a current output at a constant RMS value independent of variations
in the constant current series circuit load, input voltage and service conditions as specified.
Within this standard the term CCR is reserved for series circuit power supplies belonging to
the class CCR for 6.6 ampere AGL systems.

NOTE it is acknowledged that legacy systems still in use across the world also use alternative current ratings such
as 8.33 A and 12 A but 6.6 A is the present standard. For the purposes of this document 6.6 A systems will be
referenced only)

3.3

open circuit

AGL constant current series circuit with an unplanned interruption at any location of the
primary current line that produces a hazardous high voltage between the interrupted circuit
sections

3.4
forced ventilation
cooling system in which the air is moved by external power

3.5
live
electrically connected to a source of electricity or having acquired a charge by other means

3.6

power electronic converter (PEC)

device or part thereof for the purpose of electronic power conversion, including signalling,
measurement, control circuitries and other parts, if essential for the power conversion function
[SOURCE: IEC 62477-1:2012]

3.7

power electronic converter system (PECS)

one or more power electronic converters intended to work together with other equipment
[SOURCE: IEC 62477-1:2012]

NOTE within this standard the term PECS is reserved for series circuit power supplies belonging to the class
General PECS for AGL systems

3.8 PECS/CCR
series circuit power supply belonging to either base class

3.9 Main transformer

transformer used for transferring energy and providing galvanic isolation between the mains
input of the PECS/CCR and the seris circuit.

3.10 Local control

controlling functions affecting the output and thereby the AGL fixture brightness levels within
the series circuit power by the PECS/CCR from within the immediate vicinity of the
PECS/CCR (implemented on the PECS/CCR, or on a separate control device within the same
substation in which the PECS/CCR is installed)
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3.11 Remote control

control equipment which can alter the output state of the PECS/CCR and thereby the AGL
Lighting fixture brilliancy and is located remotely to the substation where the PECS/CCR is
installed, typically this is from the Airfield Control tower

NOTE remote control can be implemented by parallel wiring switched in response to
Airfield Control tower changes or via serial communications using a fibre optic or
copper wire cable between the tower and the remotely located equipment)

4 Classification

4.1 Base classes

The PECS or CCR shall be classified into one of the following base classes:
e General PECS for AGL systems

o The General PECS for AGL systems may control the AGL fixture brightness via
stabilized series circuit primary effective current. The General PECS for AGL
systems may also be used in combination with information controlled AGL
fixtures. In information controlled AGL systems the AGL fixture brightness level
may be independent of the effective current in the primary series circuit.

e CCR for 6.6 A AGL systems

o The 6.6 A system CCR shall control the brightness levels of the AGL fixtures
via stabilized series circuit RMS current with precisely defined maximum
current. The 6.6 A CCR category closely follows the definitions from IEC
61822:2009 and is capable of operating both halogen bulb and LED based
AGL Systems.

4.2 Voltage classes

The PECS/CCR shall be classified into one of the following categories based on the maximum
available output voltage:

e Low voltage PECS/CCRs

o The maximum output voltage of a low voltage PECS/CCR shall not exceed
1000V AC

¢ High voltage PECS/CCRs

o The maximum output voltage of a high voltage PECS/CCR shall not exceed
5000V AC

NOTE Within this standard the term high voltage refers to voltages greater than 1 kV. In other contexts, this
voltage range is often referred to as medium voltage.

NOTE For Safety Electrical Low Voltage and Protective Extra low voltage circuit refer to the dedicated standard
IEC 61820-3-4.

4.3 Construction classes

The PECS/CCR shall be classified into one of the following categories based on the
mechanical construction:

e Self-contained PECS/CCR
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A self-contained PECS/CCR is defined as a unit with all its components integral to one
individual and purpose-built housing. The self-contained unit takes an input power supply
and converts this to a series circuit primary current to power and control AGL fixtures. The
complete process of power conversion takes place within the housing of the PECS/CCR
with the input and output defined within this document. Self-contained PECS/CCR are
typically delivered at the end user in its final form.

e Switchgear assemblies

A Switchgear assembly is defined as a PECS or CCR consisting of an assembly of sub-
parts or modular parts. The complete assembly takes an input power supply and converts
this to a series circuit primary current to power and control AGL fixtures. These
assemblies consist of parts or modules that perform a subtask of process of the power
electronic conversion. The switchgear assembly maybe used to separate low voltage and
high voltage parts physically in different enclosures or rooms. Switchgear assembly parts
or modules are typically connected and mounted by the end user to finalize the assembly.

The degree of interoperability of CCRs and PECS is defined by a reference to a specific
primary AGL series circuit system. The 6.6 ampere AGL system is an example of such
system.

5 Requirements

5.1 General

The following requirements are grouped into five categories: environmental, functional,
performance, and design requirements and protection against electric shock.

5.2 Environmental requirements

The environmental condition classifications follow the definitions given in IEC 60721-3-3.

5.2.1 Environmental conditions

A PECS/CCR designed for continuous indoor operation without derating, shall follow the
provisions for environmental condition of either E20 or E21, as defined in IEC 61820-1 and
under one of the following temperature ranges:

e Indoor temperature range: from +5 °C to +40 °C (3K3);

e Normal temperature range: from +0 °C to +50 °C;

e Extreme temperature range: from -40 °C to +55 °C (3K7 with 3Z11).

If the temperature range of the equipment is not explicitly specified, the PECS/CCR shall be
designed for operation under the normal temperature range.

A PECS/CCR designed for outdoor use shall follow the provisions for environmental condition
of E10, as defined in IEC 61820-1.

The CCRs for 6.6 ampere AGL systems following climatic conditions 3K3 may be designed to
operate in altitude conditions from sea-level to 1000 m. The limited altitude conditions of 1000
m shall be explicitly mentioned in the documentation.

A climate-controlled environment is recommended for PECS/CCR installations.

NOTE For PECS used externally, a specific temperature range can be defined if it is clearly mentioned in the
product documentation.



