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The attention of national committees is drawn in particular to the list of exclusion frequencies contained in this draft standard. The JWG would particularly welcome comments on the suitability of these to each member state and suggestions on how variations between countries might be covered in a harmonised standard.

Foreword

This European standard has been prepared by a Joint Working Group between CENELEC and ETSI on EMC of conducted transmission networks. It is submitted to the CENELEC enquiry.
This version constitutes the first edition of this standard.

CS note 1: This document has been prepared by the CENELEC/ETSI JWG on EMC of Conducted Transmission Networks and is intended to become the main deliverable under EC Mandate M/313. In order to ensure due consensus from the stakeholders of both CENELEC and ETSI, the document is circulated to a simultaneous public enquiry in both organizations.

With a message dated 26 May 2005 to the CENELEC President, the ETSI Director General has confirmed that the subsequent vote and publication of the document will be assigned to CENELEC.

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(s). See Annex ZZ
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Introduction

The present document is part of the multi-part EMC standard specifying limits and methods of measurement for emissions emanating from wire-line telecommunication networks and immunity of those networks by means of references to harmonised product standards in combination with good engineering practice. 

The applicability period of this standard is limited to 3 years (from publication date); at the end of this period, the experiences gained from the application of this standard will be reviewed and the requirements changed if judged necessary.

1 Scope and Object

This EMC standard specifies limits and methods of measurement for emissions originating from within powerline telecommunication networks and the immunity of those networks, including their in-premises extensions by references to harmonised product standards in combination with good engineering practice, when installed and operated as intended.

This standard covers the frequency range 9 kHz to 400 GHz. To date, it specifies limits and methods of measurement for conducted and radiated disturbances from telecommunication networks in the frequency range 150 kHz to 6 GHz. The assessment of a network needs to be performed only in the frequency ranges where limits are defined.

The emission limits set in this standard do not apply to the wanted emissions from embedded radio links within the network.

The requirements have been selected so as to ensure that electromagnetic disturbances generated by a network, or parts thereof, operating normally do not exceed a level that could prevent other equipment from operating as intended. Fault conditions of the network are not taken into account. 

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 55022:2006

EN 55022:2006/A1:2007
	Information technology equipment – Radio disturbance characteristics – Limits and methods of measurement (CISPR 22:2005, modified; CISPR 22:2005/A1:2005)

	EN 55024:1998

EN 55024:1998/A1:2001

EN 55024:1998/A2:2003
	Information technology equipment - Immunity characteristics - Limits and methods of measurement (CISPR 24:1997, modified; CISPR 24:1997/A1:2001; CISPR 24:1997/A2:2002)

	EN 50065-1:2001
	Signalling on low-voltage electrical installations in the frequency range 3 kHz to 148,5 kHz -- Part 1: General requirements, frequency bands and electromagnetic disturbances 

	EN 50412-2-1:2005
	Power line communication apparatus and systems used in low-voltage installations in the frequency range 1,6 MHz to 30 MHz - Part 2-1: Residential, commercial and industrial environment – Immunity requirements

	ETSI EN 300 386

V1.3.3
	Electromagnetic compatibility and Radio spectrum Matters (ERM); Telecommunication network equipment; Electromagnetic Compatibility (EMC) requirements

	IEC 60050-161:1990; Ed. 1.0

IEC 60050-161-am1:1997; Ed. 1.0

IEC 60050-161-am2:1998; Ed. 1.0
	International Electrotechnical Vocabulary (IEV) – Chapter 161: Electromagnetic compatibility


3 Definitions and abbreviations

3.1 Definitions

For the purpose of this standard the following definitions apply. 

access Network

The part of the telecommunications network between the telecommunications centre and  the Network Termination Point.

disturbance field strength 
field strength produced at a given location by an electro​magnetic disturbance, measured under specified conditions

[(IEC – IEV 161‑04‑02]

electromagnetic disturbance
any electromagnetic phenomenon that may degrade the performance of a device, equipment or system, or adversely affect living or inert matter

 [IEC – IEV 161‑01‑05]

NOTE   An electromagnetic disturbance may be an electromagnetic noise, an unwanted signal or a change in the propagation medium itself 

emission
phenomenon by which electromagnetic energy emanates from a source
[IEC – IEV 161‑01‑08]

equipment

For the purposes of this standard ‘equipment’ means any apparatus or fixed installation. 

immunity (to a disturbance) 

ability of a device, equipment or system to perform without degradation in the presence of an electromagnetic disturbance

[IEC – IEV 161-01-20]

radio (frequency) disturbance
electromagnetic disturbance having components within the radio frequency range
[IEC – IEV 161‑01‑13]

wire-line telecommunication network

a combination of equipment and passive devices (network cables, connectors) interconnected together to constitute the wire-line part of an electronic communications network

powerline telecommunications network

A wire-line telecommunications network that uses power lines to provide telecommunication services such as telephony, facsimile and broadband services.

electronic communications network
means transmission systems and, where applicable, switching or routing equipment and other resources which permit the conveyance of signals by wire, by radio, by optical or by other electromagnetic means, including satellite networks, fixed (circuit- and packet-switched, including Internet) and mobile terrestrial networks, electricity cable systems, to the extent that they are used for the purpose of transmitting signals, networks used for radio and television broadcasting, and cable TV networks, irrespective of the type of information conveyed.
[Derived from art.2.a) of DIRECTIVE 2002/21/EC [8] (Framework Directive)].
network cable
the cable infrastructure (transmission line) used to connect together equipment

3.2 Abbreviations


CENELEC
European Committee for Electrotechnical Standardization

CISPR
International Special Committee on Radio Interference

EMC
Electromagnetic Compatibility
ETSI
European Telecommunications Standards Institute

IEC
International Electrotechnical Commission

IEV
International Electrotechnical Vocabulary

ITE
Information Technology Equipment

NTP
Network Termination Point

PLT
Powerline Telecommunication

TV
Television

4 Requirements for networks

A network or a network segment is deemed to be compliant to the present standard:

· If all equipment directly connected to the network or network segment meets the requirements defined in section 4.1 for immunity and 4.2 for emission, taking into account the properties of the network or network segment;

and

The network or network segment has been installed and maintained according to good engineering practice and this practice is documented.  Examples of good engineering practice are given in Annex A.

4.1 Immunity requirements

Power line communication apparatus and systems shall meet the requirements of following immunity standards:

From 150 kHz to 1600 kHz
EN 55024

From 1600 kHz to 30 MHz
EN 50412-2-1

From 30 MHz to 1 GHz
EN 55024
Note: To make the radiated immunity test more realistic, it is recommended that the connection between the EUT and the AE is made up of wiring as close as possible to wiring used in actual mains network for which the equipment is intended. This wiring should establish a typical level of attenuation between nodes of the powerline equipment being tested.

4.2 Emission requirements

4.2.1 With PLT function inactive

When PLT function is turned off, power line communication apparatus and systems shall meet the requirements of EN 55022.

4.2.2 With PLT function active

Below 1.6 MHz, the conducted emission levels on the PLT port shall not exceed the limits specified in EN 55022.

Between 1.6 and 30 MHz, PLT signal transmitter should use the minimum power level required, given the intended transfer rate and the local circumstances (existing Noise level attenuation, etc.); such power level shall not exceed -50 dBm/Hz.

When the PLT function is active the equipment shall avoid causing harmful interference with broadcast and other services operating in PLT frequency range by using one or more of the following methods:

· frequency exclusion (also called static notching)

· adaptive or dynamic notching

Note: More than one of the above methods may be required to provide adequate protection.

Such methods shall be applied at the frequencies given in tables 1 and 2.  

	Frequency range

[MHz]
	Service

	1.81 – 1.83
	Radio Amateur

	1.83 - 1.85
	Radio Amateur

	3.5 – 3.8
	Radio Amateur

	7 – 7.1
	Radio Amateur

	10.1 – 10.15
	Radio Amateur

	14 – 14.25
	Radio Amateur

	14.25 – 14.35
	Radio Amateur

	18.068 – 18.168
	Radio Amateur

	21 – 21.45
	Radio Amateur

	24.89 – 24.99
	Radio Amateur

	26.175 – 27.5
	on site paging, CB, model control

	28 – 29.7
	Radio Amateur


Table 1 – Frequency ranges used by radio amateurs and CB

	Frequency range

[MHz]
	Service

	2.3 – 2.498
	Broadcasting

	3.2 – 3.4
	Broadcasting

	3.9 – 4.0
	Broadcasting

	4.55 – 5.11
	Broadcasting

	5.75 – 6.2
	Broadcasting

	7.1 – 7.7
	Broadcasting

	9.3 – 9.95
	Broadcasting

	11.6 – 12.23
	Broadcasting

	13.55 – 13.9
	Broadcasting

	15.05 – 15.85
	Broadcasting

	17.4 – 17.95
	Broadcasting

	18.9 – 19.68
	Broadcasting

	21.45 – 21.85
	Broadcasting

	25.67 – 26.1
	Broadcasting


Table 2 – Frequency ranges used by broadcast services
4.2.2.1 Frequency exclusion (static notching)

Frequency exclusion, also called static notching, permanently prevents a PLT modem from transmitting on certain frequencies, where the risk of interference with licensed users of the RF spectrum is high.

In the frequency ranges protected by static notching, the conducted emission levels on the mains port shall not exceed the limits specified in EN 55022. 

4.2.2.2 Adaptive or dynamic notching

Adaptive or dynamic notching is an intelligent mechanism which prevents a PLT modem from transmitting on frequencies where broadcasting stations can be received, at its place of operation.  It typically works automatically, and does not require any factory setting or local configuration.

In the frequency ranges protected by dynamic notching, the conducted emission levels on the mains port shall not exceed the limits specified in EN 55022. 

Note: an example of adaptive or dynamic notching has been published by ETSI

5 Compliance with this standard

5.1 PLT apparatus and systems in home-networks

PLT apparatus and systems intended to be used in home-networks shall avoid harmful interference with all frequencies listed in tables 1 and 2. 

Frequency exclusion (also called static notching) shall protect all frequencies listed in table 1, and optionally frequencies listed in table 2.  It shall be implemented by factory setting or any configuration system not accessible to the end user.

Adaptive notching shall apply to all frequencies listed in table 2, unless those frequencies are already protected by static notching.  When applied, adaptive notching shall be permanently activated. 

5.2 PLT apparatus and systems in professionally installed, operated and maintained networks

Power line communication apparatus and systems intended to be professionally installed, operated and maintained shall provide a way to activate static or dynamic notching in order to avoid harmful interferences with frequencies listed in tables 1 and 2.

 TC  "Annex A" Annex A
(informative)

Example of good engineering practice for PLT network

A.0 General

For a powerline telecommunication network, good engineering practice means:

· Only using PLT equipment that has been tested and found to be compliant against the requirements of this standard.

· Ensuring, where possible, that all other equipment connected to the power network meets the relevant safety and EMC standards, especially in terms of conducted RF emissions.

· Ensuring that PLT devices are installed and configured in order to avoid harmful interferences to licensed users of the RF spectrum and other telecommunications networks(see A.2).

· Ensuring that the area where the PLT devices are installed does not constitute one of the “geographical exclusion areas” defined in section A.3, or that the PLT devices provide specific protection for the area of installation.

A.1 Good practices to avoid harmful interferences

PLT devices should be selected and configured in order to avoid harmful interferences at the place of usage. 

Additional static or dynamic notching and control over the output power of the PLT equipment may be required to protect radio services and telecommunications networks that may be present in a specific environment.

PLT equipment with a label indicating a geographic exclusion (see A.3) should not be installed in the areas where the exclusion mentioned on the label applies.  In case of doubt, PLT equipment should not be installed at that location.

A.2 Specific geographical areas requiring special protection

In the vicinity of special sites like maritime or aeronautical communication centres, PLT devices should not transmit in frequency ranges where it would generate harmful interferences; alternatively specific geographical exclusion may be necessary to prevent such interferences.

PLT systems not providing this additional frequency exclusion capability should carry a warning label listing the areas where the system must not be installed.

Note: the warning label should contain a statement like: “This system must not be installed within 1 km from coastal radio stations.”  See Annex A for examples of areas where PLT networks should be excluded or prevented from operating at certain frequencies.
The following tables provide guidance on frequencies or exclusion areas that should be considered for certain radio services used in very specific areas. Within these areas consideration should be given to either excluding these frequencies from the PLT spectrum used or not using PLT within the recommended exclusion area: 

	Radio Service
	Frequency band(s)
	Exclusion distance

	Global Maritime Distress
	2.1735 - 2.1905 MHz
	1 km from land receiving station

	Maritime Mobile
	See table A.2
	1 km from land receiving station

	Aeronautical HF radio
	See table A.3
	4 km from receiving site

	Radio Astronomy
	<< list frequencies >>
	4 km from receiving site


Table A.1 Exclusion distance per radio service

	Frequency Band
	Allocation

	2045-2160 kHz
	MARITIME MOBILE

	4063-4438 kHz
	MARITIME MOBILE

	6200-6525 kHz
	MARITIME MOBILE

	8195-8815 kHz
	MARITIME MOBILE

	12230-13200 kHz
	MARITIME MOBILE

	16360-17410 kHz
	MARITIME MOBILE

	18780-18900 kHz
	MARITIME MOBILE

	19680-19800 kHz
	MARITIME MOBILE

	22000-22855 kHz
	MARITIME MOBILE

	25070-25210 kHz
	MARITIME MOBILE

	26100-26175 kHz
	MARITIME MOBILE


Table A.2 Maritime Mobile Frequencies in the PLT band

	Frequency Band
	Allocation

	2850-3025 kHz 
	AERONAUTICAL MOBILE (R)

	3025-3155 kHz 
	AERONAUTICAL MOBILE (OR)

	3400-3500 kHz 
	AERONAUTICAL MOBILE (R)

	3800-3900 kHz 
	AERONAUTICAL MOBILE (OR)

	3900-3950 kHz 
	AERONAUTICAL MOBILE (OR)

	4650-4700 kHz 
	AERONAUTICAL MOBILE (R)

	4700-4750 kHz 
	AERONAUTICAL MOBILE (OR)

	5480-5680 kHz 
	AERONAUTICAL MOBILE (R)

	5680-5730 kHz 
	AERONAUTICAL MOBILE (OR)

	6525-6685 kHz 
	AERONAUTICAL MOBILE (R)

	6685-6765 kHz 
	AERONAUTICAL MOBILE (OR)

	8815-8965 kHz 
	AERONAUTICAL MOBILE (R)

	8965-9040 kHz 
	AERONAUTICAL MOBILE (OR)

	11175-11275 kHz 
	AERONAUTICAL MOBILE (OR)

	11275-11400 kHz 
	AERONAUTICAL MOBILE (R)

	13200-13260 kHz 
	AERONAUTICAL MOBILE (OR)

	13260-13360 kHz 
	AERONAUTICAL MOBILE (R)

	15010-15100 kHz 
	AERONAUTICAL MOBILE (OR)

	17900-17970 kHz 
	AERONAUTICAL MOBILE (R)

	17970-18030 kHz 
	AERONAUTICAL MOBILE (OR)

	21924-22000 kHz 
	AERONAUTICAL MOBILE (R)


Table A.3 Aeronautical frequencies in PLT band

Annex ZZ
(informative)

Coverage of Essential Requirements of EC Directives

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

Compliance with this standard provides presumption of conformity for fixed installations with the specified essential requirements of the Directive concerned. 

NOTE:  Other requirements and other EC Directives may be applicable to the fixed installations falling within the scope of this standard.
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