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Ambiente Electromagneético
Electromagnetic Environment
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Introduccion — Introduction

Objetivo de la normalizacion de CEM
(EMC standard objective)

« Garantizar la proteccion de los servicios de telecomunicaciones
y radiodifusion (proteccion del espectro radioeléctrico)

(Guarantee the protection of radiofrequency spectrum)

« Garantizar el funcionamiento adecuado del equipo en su
ambiente electromagnético de operacion

(Guarantee the normal operation of equipment at the
installation site)
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Introduccion — Introduction

Terminologia — Terminology

Compatibilidad electromagnética (CEM) — capacidad de un
dispositivo, equipo o0 sistema de funcionar satisfactoriamente en su
ambiente electromagnético sin producir perturbacion electromagnética
Intolerable para otras materias, equipos o sistemas contenidos en este
ambiente

Electromagnetic compatibility  — ability of an equipment or system to
function satisfactorily in its electromagnetic environment without
Introducing intolerable electromagnetic disturbances to anything in that
environment

IEV161-01-07

International Electrotechnical Vocabulary — Chapter 161: Electromagnetic compatibility
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Introduccion — Introduction

Terminologia — Terminology

Interferencia electromagnética (IEM) — es la degradacion del
desempefio de un equipo, canal de transmision o de un sistema
causada por una perturbacion electromagnética

Electromagnetic interference (EMI) — degradation of the performance
of an equipment, transmission channel system caused by an
electromagnetic disturbance

IEV161-01-06

International Electrotechnical Vocabulary — Chapter 161: Electromagnetic compatibility
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Introduccion — Introduction

Terminologia — Terminology

Perturbacion electromagnética — es un fenomeno electromagnético
capaz de degradar el desempeno de un dispositivo, equipo 0 sistema y
puede ser un ruido electromagnético, una sefal indeseable o una
modificacion del medio de transmision

Electromagnetic disturbance — any electromagnetic phenomenon
which may degrade the performance of device, equipment or system,
or adversely affect living or inert matter

IEV161-01-05

International Electrotechnical Vocabulary — Chapter 161: Electromagnetic compatibility
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Introduccion — Introduction

Terminologia — Terminology

Inmunidad (a una perturbacion) — capacidad de un dispositivo,
equipo o sistema de no sufrir degradacion de desempeio cuando en la
presencia de una perturbacion electromagnética

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

IEV161-01-20

International Electrotechnical Vocabulary — Chapter 161: Electromagnetic compatibility
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Introduccion — Introduction

Terminologia — Terminology

Interferencia de radiofrecuencia  — degradacion de la recepcion de
una sefal deseada causada por una perturbacion de radiofrecuencia

Radio frequency interference  — degradation of the reception of a
wanted signal caused by radio frequency disturbance

IEV161-01-14

International Electrotechnical Vocabulary — Chapter 161: Electromagnetic compatibility
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Introduccion — Introduction

ISO — International Organization for Standardization
ITU — International Telecommunication Union
|[EC — International Electrotechnical Commission

CISPR — Comité International Spécial des Perturbatio ns
Radioélectriques

CENELEC — Comité Européen de Normalisation
Electrotechnique

CIGRE — Consell International Des Grands Réseaux
Electriques



Introduccion — Introduction

Normalizacion en Europa
CEN — Comité Europeo de Normalizacion

ETSI — European Telecommunication
Standardization Institute
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Normalizacion en Europa — Standardization in Europe

Las llamadas Directivas de nuevo enfoque establecen
los requisitos esenciales que deben cumplir las mercancias
para venderse en toda la UE

The EU legislation, referred to as new approach
directives , sets the essential requirements that products
have to meet to be sold across the EU

http://europa.eu/youreurope/business/profiting-from -eu-market/selling-goods/index es.htm
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Normalizacion en Europa — Standardization in Europe

Para ayudarlos se han publicado unas 20.000 normas europeas .

Los productos que las cumplen se consideran conformes a las
directivas de la UE. Pero las normas no son obligatorias: los
fabricantes pueden optar por otras soluciones técnicas para cumplir los
requisitos

To help them do so, some 20 000 European standards have been
published to date.

Goods that comply with European standards are taken to comply with
the essential requirements laid down by EU directives. It is however
voluntary and, if they prefer, manufacturers may choose other technical
solutions to meet these requirements.

http://europa.eu/youreurope/business/profiting-from -eu-market/selling-goods/index es.htm
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Electrical Engineering Electromagnetic Compatibility (E MC)

Todos los aparatos eléctricos o instalaciones pueden influir en los
demas cuando interconectado o cerca uno del otro.

La Directiva primero limita las EMC emisiones electromagneéticas .
La Directiva también regula la inmunidad de equipos.

All electric devices or installations can influence each other when
iInterconnected or close to each other.

The EMC Directive first limits electromagnetic emissions of equipment.
The Directive also governs the immunity of such equipment.

http://ec.europa.eu/enterprise/sectors/electrical/e mc/index en.htm




Electromagnetic Compatibility (EMC) — Directive 2004  /108/EC

Directive 2004/108/EC_relating to electromagnetic compatibility and

repealing Directive 89/336/EEC
OJ L 390 of 31 December 2004

Directive repealed:
Council Directive 89/336/EEC _ of 3 May 1989 on the approximation of

the laws of the Member States relating to Electromagnetic Compatibility
OJ L 139 of 23 May 1989

http://ec.europa.eu/enterprise/policies/european-st andards/harmonised-standards/electromagnetic-compat ibility/index _en.htm
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Directiva 2004/108/CE — EMC

Articulo 3

Los Estados miembros adoptaran todas las medidas adecuadas para
garantizar que solo se comercialicen y/o pongan en servicio los
equipos que cumplan los requisitos de la presente Directiva cuando

esten instalados, mantenidos y utilizados correctamente para los fines
previstos.

Article 3

Member States shall take all appropriate measures to ensure that
equipment is placed on the market and/or put into service only if it
complies with the requirements of this Directive when properly installed,
maintained and used for its intended purposes.
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Directiva 2004/108/CE — EMC

Articulo 4

2. Los requisitos de la presente Directiva no impediran la aplicacion en cualquier Estado
miembro de las siguientes medidas especiales, relativas a la puesta en servicio 0 uso de

Equipos:
(a) medidas para superar un problema existente o previsto de compatibilidad
electromagnética en un lugar especifico;

(b) medidas adoptadas por motivos de seguridad para proteger las redes publicas de
telecomunicaciones o las estaciones receptoras o transmisoras cuando se utilicen
con fines de seguridad en situaciones de espectro bien definidas.

Article 4

2. The requirements of this Directive shall not prevent the application in any Member

State of the following special measures concerning the putting into service or use of

equipment:

(a) measures to overcome an existing or predicted electromagnetic compatibility problem
at a specific site;

(b) measures taken for safety reasons to protect public telecommunications networks or
receiving or transmitting stations when used for safety purposes in well-defined
spectrum situations.
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Directiva 2004/108/CE — EMC

Articulo 6

2. El cumplimiento por parte de los equipos de las normas armonizadas pertinentes,
cuyas referencias se hayan publicado en el Diario Oficial de la Union Europea, creara la
presuncion, por parte de los Estados miembros, de conformidad con los requisitos
esenciales mencionados en el Anexo | a los que dichas normas hagan referencia. Esta
presuncion de conformidad se limitara al ambito de las normas armonizadas aplicadas y
a los requisitos esenciales pertinentes cubiertos por tales normas armonizadas.

Article 6

2. The compliance of equipment with the relevant harmonised standards whose
references have been published in the Official Journal of the European Union shall raise
a presumption, on the part of the Member States, of conformity with the essential
requirements referred to in Annex | to which such standards relate. This presumption of
conformity is limited to the scope of the harmonized standard(s) applied and the relevant
essential requirements covered by such harmonized standard(s).
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Normas Armonizadas — Directiva 2004/108/EC
Harmonized Standards — Directive 2004/108/EC

ORG Reference Superseded Date of
cessation
Cenelec EN55022:2010 EN 55022:2006 1.12.2013
CISPR 22:2008 and Amend
modified (ITE —
emission)

Cenelec EN 55024:2010 EN55024:1998 and 1.12.2013
CISPR 24:2010 Amend
(ITE — immunity)

http://ec.europa.eu/enterprise/policies/european-st andards/harmonised-standards/electromagnetic-compat ibility/index en.htm




////

Terminal Equipment (RTTE)
Directive 1999/5/EC

Directive of 9 March 1999 of the European Parliament
and of the Council on Radio Equipment and
Telecommunications Terminal Equipment and the mutual
recognition of their conformity

OJ L 91 of 7 April 1999

Modification:
Directives repealed.:

Directive 98/13/EC is repealed by Directive 1999/5/EC as
from 8 April 2000
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Directive 1999/5/EC — RTTE

Articulo 3. Requisitos esenciales

1. Se aplicaran a todos los aparatos los requisitos esenciales
siguientes:

a) la proteccion de la salud y la seguridad del usuario o de cualquier
otra persona, incluidos los objetivos respecto de los requisitos en
materia de seguridad que figuran en la Directiva 73/23/CEE, salvo en
lo relativo al limite de tension;

b) los requisitos de proteccion que figuran en la Directiva 89/336/CEE,
respecto de la compatibilidad electromagnética.

2. Los equipos radioeléctricos se construiran de forma que utilicen de
forma eficaz el espectro asignado a las radiocomunicaciones
terrenas/espaciales y los recursos orbitales para impedir las
Interferencias perjudiciales.
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Directive 1999/5/EC — RTTE

Article 3. Essential requirements
1. The following essential requirements are applicable to all apparatus:

(a) the protection of the health and the safety of the user and any other
person, including the objectives with respect to safety requirements
contained in Directive 73/23/EEC, but with no voltage limit applying;

(b) the protection requirements with respect to electromagnetic
compatibility contained in Directive 89/336/EEC.

2. In addition, radio equipment shall be so constructed that it effectively
uses the spectrum allocated to terrestrial/space radio communication
and orbital resources so as to avoid harmful interference.



Harmonized Standards
Directive 1999/5/EC — RTTE

ORG REFERENCE SUPERSEDED DATE. OF ITEM
CESSATION

CEN EN55022:2010 EN55022:2006 1.12.2013 3.1 (b)
CISPR 22:2008
Modified (ITE — emission)

CEN EN 55024:2010 EN55024:1998 1.12.2013 3.1 (b)
CISPR 24:2010 (ITE — immunity) and Amend

ETSI EN 301 489-1v1.9.2 EN 301 489-1 30/06/2013 3.1 (b)
EMC and Radio Spectrum Matters (ERM): v1.8.1
Electromagnetic Compatibility standard for
radio equimen and services;Part 1: Commom
technical

ETSI | EN 301 489-10v1.3.1 EN 301 489-10 | Date expired | 3.1 (b)
EMC and Radio Spectrum Matters (ERM): vl.2.1 (30/11/2007)
Electromagnetic Compatibility standard for
radio equipment and services; Part 10:
Specific conditions for First (CT1 and CT1+)
and Second Generation Cordless
Telephone (CT2) equipment

http://ec.europa.eu/enterprise/policies/european-st

andards/harmonised-standards/rtte/index en.htm
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Harmonized Standards

Directive 1999/5/EC — RTTE

ETSI EN 300 386 — Electromagnetic compatibility and Radio Spectrum Matters
(ERM); Telecommunication Network Equipment; Electromagnetic Compatibility
(EMC) requirements

Condiciones de ensayo

Evaluacion de calidad de funcionamiento

Aplicabilidad de los requisitos de emision y inmunidad
Aspectos especificos relativos a los métodos de ensayo
Utiliza como referencia normas de la CEl y CISPR

Test conditions

Performance analysis

Applicability of emission and immunity requirements

Particular aspects related to Test method for each piece of equipment
Use of IEC and CISPR standards as reference

http://ec.europa.eu/enterprise/policies/european-st andards/harmonised-standards/rtte/index en.htm
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Organismos Internacionales relacionados con CEM
International Organisms related to EMC

e International Telecommunication Union —
Standards (ITU)

e International Electrotechnical Commission
(IEC)

« Comite International Spécial des Perturbations
Radioelectriques (CISPR)



e ——— PP

Some ITU-T Recommendations related to EMC

 |ITU-T K38: Radiated emission test procedure for physically large
systems

* ITU-T K42: Preparation of emission and immunity requirements for
telecommunication equipment — General principles

* ITU-T K43: Immunity requirements for telecommunication equipment

« ITU-T K48: Product family EMC requirements for each
telecommunication network equipment

« |TU-T K49: Test condition and performance criteria for voice terminal
subject to interference from digital mobile phone

e |[TU-T K60: Emission levels and test methods for wireline
telecommunication  networks to  minimize  electromagnetic
disturbance of radio services

http://www.itu.int/I TU-T/recommendations/index sg.a sSpx?sg=5
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Some ITU-T Recommendations related to EMC

 ITU-T K74: EMC, resistibility and safety requirements for home
network devices

 ITU-T K76: EMC requirements for telecommunication network
equipment (9 kHz — 150 kHz)

 ITU-T K80: EMC requirements for telecommunication network
equipment (1 GHz — 6 GHz)

 ITU-T K81l: High power electromagnetic immunity guide for
telecommunication systems

 ITU-T K88: EMC requirements for next generation network
equipment

« |ITU-T K92: Conducted and radiated electromagnetic environment in
home networking

* ITU-T K93: Immunity of home networking devices to electromagnetic
disturbances

http://www.itu.int/I TU-T/recommendations/index sg.a sSpx?sg=5




- ——— PP

UIT-T K48 / ITU-T K48

UIT-T K48 — Requisitos de compatibilidad electromagnética de la familia de productos
para cada equipo de la red de telecomunicaciones

ITU-T K48 — Product family EMC requirements for each telecommunication network
equipment

Esta Recomendacion especifica los requisitos de emision e inmunidad de
equipos de conmutacion, transmision, potencia, estacion radio base de
telefonia movil digital, LAN inalambrica, sistema de transmision digital de radio,
linea de abonado digital (xDSL) y los equipos de supervision. También se
describen las condiciones operativas para la emision y las pruebas de
inmunidad. También se especifican los criterios de funcionamiento de los
ensayos de inmunidad.

This Recommendation specifies the emission and immunity requirements for
switching, transmission, power, digital mobile base station, wireless LAN, digital
radio relay system, digital subscriber line (xDSL) and supervisory equipment. It
also describes operational conditions for emission and immunity testing.
Performance criteria for immunity tests are also specified.
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UIT-T K48 / ITU-T K48

UIT-T K48 — Requisitos de compatibilidad electromagnética de la familia de productos

para cada equipo de la red de telecomunicaciones

ITU-T K48 — Product family EMC requirements for each telecommunication network

equipment

Requisitos de emision

* Los métodos de prueba e sus limites estan de acuerdo con CISPR 22. El limite
depende del local de instalacion: centro de telecomunicaciones o en el exterior.

* Los equipos de radiocomunicaciones excluyendo las estaciones de base moviles
digitales se clasifican como:

o Categoria 1: equipos con antena integrada
» Categoria 1.1 equipos cuya frecuencia es inferior a 1 GHz
« Categoria 1.2 equipos cuya frecuencia es superior a 1 GHz
« Categoria 2 equipos con antena no integrada
» Para las categorias 1.2 y 2 se aplican CISPR 22. Considerar la banda de exclusion

» Para las categorias 1.1 e estaciones de base moviles digitales se aplican la Rec.
UIT-R SM 329-10 limites de las emisiones en el dominio no esencial.
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UIT-T K48 / ITU-T K48

Emission requirements

* Test methods and their limits are in accordance with CISPR 22. The limit
depends on the place of installation: telecommunications center or
outside.

* Radio communication equipment excluding digital mobile base stations
are classified as:

« Category 1 equipment with integrated antenna
« Category 1.1 equipment whose frequency is below 1 GHz
« Category 1.2 equipment whose frequency is above 1 GHz
« Category 2 devices with integrated antenna
* For categories 1.2 and 2 apply CISPR 22. Consider exclusion band
* For categories 1.1 and digital mobile base stations apply

ITU-R SM 329-10 emissions limits in the spurious domain

(ITU-R Recommendation SM.329-10 (2003), Unwanted emissions in the spurious domain. At present SM 329-
12 —2012)
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UIT-T K48 / ITU-T K48

Requisitos de inmunidad

« Se aplican los métodos y niveles de pruebas generales sefialados en la
Rec. UIT-T K43.

* La prueba de inmunidad por conduccion se efectuaran en los puertos de
entrada y salida de energia y en los puertos de sefales.

« Se aplicara a un puerto a la vez.

* Si la longitud maxima especificada de la linea es inferior a 3 m, no sera
necesaria una prueba de inmunidad por conduccion.

* No es necesaria ninguna prueba de sobretension en la linea de sefal si la
longitud maxima especificada es inferior a 10 m.

« Se probara un puerto de sefales de cada tipo encontrado en el equipo.

e Cables de pares multiples y/o compuestos se probaran como si fuera un
cable unico, pero cables agrupados en haces por cuestiones estéticas
deben ser probados individualmente.

« En caso de cables apantallados, la sobretension se aplica directamente a la
pantalla.
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UIT-T K48 / ITU-T K48

Requisitos de inmunidad

Apply the methods and general test levels specified in ITU-T K43.

The conductive immunity test shall be made in the input and output ports
power and signal ports.

Test shall be applied to one port at a time.

If the specified maximum length connected line is less than 3 m, it is not
necessary to test.

It is not required to test lines which the specified maximum length is less
than 10 m.

Shall be tested signal port of each type found in the equipment.

Multi-pair cables and / or compounds shall be tested as a single cable,
but wires grouped into bundles for aesthetic reasons must be tested
individually.

For the shielded cables, the voltage is applied directly to the screen.
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UIT-T K48 / ITU-T K48

« Condiciones de funcionamiento generales y configura cion de la
prueba

« Configuracion maximo
» Condiciones de funcionamiento normales y representa tivas

e Prueba Unicamente puertas con cables conectados
permanentemente

* Se aplicara a un puerto a la vez.
« Condiciones de funcionamiento especificas
* Equipo de conmutacion

» Puertos sometidos a prueba deben establecer la cone  xidn a otro
puerto y se pueden utilizar equipos auxiliares

* Uso de simulador de trafico para someter a prueba ¢ iertas
funciones

 Limitar ejercicio en 32 lineas de abonado (analdégic  as o digitales)



= ——— PP

UIT-T K48 / ITU-T K48

* Equipo de transmision / Transmission Equipment

e Equipo de suministro de energia / Power Supply Equipment

* Equipo de supervision / Supervisory Equipment.

* LAN inalambricas / Wireless LAN

« Estacion de base movil digital (BS)/ Digital Mobile Base Station
» Sistemas de radioenlace digital / Digital Radio Relay System

« Equipos xXDSL / xDSL equipment
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Table 4/K.48 — Wireless LAN performance criteria

Criteria

During test

After test

A

Shall operate as intended

May show degradation of performance
(Note 1)
Shall be no loss of function

Shall be no unintentional transmissions

Shall operate as intended

Shall be no degradation of performance
(Note 2)

Shall be no loss of function

Shall be no loss of stored data or user
programmable functions

May show loss of function (one or more)

May show degradation of performance
(Note 1)

No unintentional transmissions

Functions shall be self-recoverable
Shall operate as intended after recovering

Shall be no degradation of performance
(Note 2)

Shall be no loss of stored data or user
programmable functions

May be loss of function (one or more)

Functions shall be recoverable by the
operator

Shall operate as intended after recovering

Shall be no degradation of performance
{Note 2)

mtended.

NOTE 1 — Degradation of performance during the test is understood as a degradation to a level not below
a minimum performance level specified by the manufacturer for the use of the apparatus as mtended. In
some cases. the specified minimum performance level may be replaced by a permussible degradation of
performance.

If the minimum performance level or the permissible performance degradation is not specified by the
manufacturer, then either of these may be denved from the product description and documentation
(including leaflets and advertising). and what the user may reasonably expect from the apparatus, 1f used
as mtended.

NOTE 2 — No degradation of performance after the test is understood as no degradation below a minimum
performance level specified by the manufacturer for the use of the apparatus as mtended. In some cases.
the specified mimmum performance level may be replaced by a permussible degradation of performance.
After the test, no change of actual operating data or user retrievable data is allowed.

If the minimum performance level or the permissible performance degradation 1s not specified by the
manufacturer, then either of these may be derived from the product description and documentation
(including leaflets and advertising), and what the user may reasonably expect from the apparatus if used as

— PD




UIT-T K48 / ITU-T K48

Immunity test levels

Table A.1/K.48 — Equipment for telecommunication centre

— (PD

Environmental Test levels Units Basic standard Perfu.rmfmce Remarks
phenomena criteria
Enclosure port
Radio-frequency 3 V/m IEC 61000-4-3 [36] A 80-800 MH=z
electro-magnetic 10 800-960 MHz
field 3 960-1000 MHz
10 1400-2000 MHz
(Note 1)

Electrostatic 4 kV IEC 61000-4-2 [35] B Contact and air
discharge discharge
Qutdoor telecommunication ports
Radio-frequency 3 v IEC 61000-4-6 [39] A 0.15-80 MHz
conducted (Notes 2, 3
continuous and 3)
Surges 0.5 kV IEC 61000-4-5 [38] B 10/700 us

(line to line) (Notes 4 and 13)

1
(line to ground)
Fast transients 0.3 kV IEC 61000-4-4 [37] B (Note 12)
Indoor telecommunication ports
Radio-frequency 3 v IEC 61000-4-6 [39] A 0.15-80 MHz
conducted (Notes 2, 3
continuous and 3)
Surges 0.5 kV IEC 61000-4-5 [38] B 1.2/50 (8/20) us
(line to ground) (Note 4)

Fast transients 0.3 kV IEC 61000-4-4 [37] B (Note 12)
DC power ports
Radio-frequency 3 v IEC 61000-4-6 [39] A 0.15-80 MHz
conducted (Notes 2, 3
continuous and 3)
Fast transients (] kV IEC 61000-4-4 [37] B (Note 12)
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Table A.1/K.48 — Equipment for telecommunication centre

— (PD

Environmental Test levels Units Basic standard Perfo.rm:.mr:e Remarks
phenomena criteria
DC power ports (continued)
Voltage dips 0 % of IEC 61000-4-29 [41] C
nominal (Notes 7. 8
voltage and 11)
0.0l and 0.1 s
Abnormal 0to 90 % of C
Voltage nominal (Notes 9. 10
voltage and 11)
1 5
110t0 123 % of C
nominal (Notes 9. 10
voltage and 11)
1 s
Voltage From 100 to 90 % of A The test
WVariation nominal simulates a
voltage change 1 the DC
2 5 voltage from the
nomunal value to
a lower value
From 100 to 110 % of A The test
nominal simulates a
voltage change m the DC
2 5 voltage from the
nominal value to
a lngher value
AC power ports
Radio-frequency 3 AU IEC 61000-4-6 [39] A 0.15-80 MHz
conducted (Note 5)
continuons
Surges 0.5 (line to line) kV IEC 61000-4-5 [38] B 1.2/50 (8/20) us
1
(line to ground)
Fast transients 1.0 kV IEC 61000-4-4 [37] B (Note 12)




— —— (PD

UIT-T K48 / ITU-T K48

Table A.1/K.48 — Equipment for telecommunication centre

Environmental Test levels Units Basic standard Perfc!rm:.mce Remarks
phenomena criteria
Voltage dips =05 %% [EC 61000-4-11 [40] B (Note 6)
0.5 reduction
period
30 % IEC 61000-4-11 [40] C (Note 6)
23 reduction
period
Voltage 95 % [EC 61000-4-11 [40] C (Note 6)
mterruption 250 reduction
perniod

NOTE 1 — The test may be performed with a start frequency lower than 80 MHz, but not less than 27 MHz.
NOTE 2 — A lower test level above 10 MHz can be applied. The specific level 1s under study.

NOTE 3 — The test level can be defined as equivalent current into 150 £2.

NOTE 4 — This test may not be applied for unscreened cable when appropriate CDN does not exist.

NOTE 5 — It 1s recognmized that radio-frequency electromagnetic fields and conducted continuous voltages
are 1 V/m and 1 V respectively 1n major telecommunication centres.

NOTE 6 — This test applies to equipment having a rated input current not exceeding 16 A per phase.
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— (PD

Table A.2/K.48 — Equipment for outdoor locations
Environmental Test levels Units Basic standard Perfulrm:'mce Remarks
phenomena criteria

Enclosure port

Radio-frequency 3 Vim IEC 61000-4-3 [36] A 80-800 MHz

electro-magnetic 10 200-960 MHz

field 3 960-1000 MHz

10 1400-2000 MHz

(Notes 1 and 3)

Electrostatic 4 KV IEC 61000-4-2 [35] B Contact and air

discharge discharge

Telecommunication ports

Radio-frequency 3 A% IEC 61000-4-6 [39] A 0.15-80 MHz

conducted (Notes 2 and 3)

continuous

Surges 0.5 (line to line) KV IEC 61000-4-5 [38] B 10/700 us

1 (Notes 4 and 13)
(line to ground)

Fast transients 0.5 KV IEC 61000-4-4 [37] B (Note 12)

DC power ports

Radio-frequency 3 v IEC 61000-4-6 [39] A 0.15-80 MHz

conducted (MNotes 2 and 3)

confinuous
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UIT-T K48 / ITU-T K48

Table A.2 continued except voltage variation on DC power supply ref. IEC 61000-4-29

Fast transients 0.3 kV IEC 61000-4-4 [37] B (Note 12)
AC power ports
Radio-frequency 3 v IEC 61000-4-6 [39] A 0.15-80 MHz
conducted {(Notes 2 and 3)
continuous
Surges 0.5 (line to line) kV IEC 61000-4-5 [38] B 1.2/50 (8/20) us
1
(line to ground)

Fast transients 10 kW IEC 61000-4-4 [37] B (Note 12)
Voltage dips =935 % reduction | IEC 61000-4-11 [40] B (Note 6)

0.3 period

30 % reduction | IEC 61000-4-11 [40] C (Note 6)

25 period
Voltage 05 % reduction | IEC 61000-4-11 [40] C (Note 6)
interruption 250 period

30 %% reduction | IEC 61000-4-11 [40] C (Note 6)

23 period
NOTE 1 — The test may be performed with a start frequency lower than 80 MHz. but not less than
27 MHz.
NOTE 2 — A lower test level above 10 MHz can be applied. The specific level is under study.
INOTE 3 — The test level can be defined as equivalent current into 150 £2.
NOTE 4 — This test may not be applied for unscreened cable when appropriate CDN does not exist.
WNOTE 5 — In cases where mobile commumications are permitted. radio field immunity higher than 10 Vim
may be requested at commumication frequencies.
WNOTE 6 — This test applies to equipment having a rated input current not exceeding 16 A per phase.
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Table A.3/K.48 — Equipment for telecommunication centre (Emission)

" ) Quasi-peak Average . ) -
Frequency limit limit Basic standard Remarks

Enclosure port

Radiated 30t0 230 MHz | 40 dB(uV/m) N/A CISPR 22 [30] | Physically large

electromagnetic 3 . systems should

field ke S BV in) be tested

1000 MH= ;

according to
ITU-T
Rec. K38 [15]
Note 3)

Telecommunication ports (outdoor and indoor)

Conducted 0.15t0 0.5 MHz 97 to 84 to CISPR 22 [30] | (INotes 1 and 2)

disturbance 87 dB(uV) 74 dB(uV)

T 05t030MHz | 87dBuV) | 74dB(uV)

AC power ports

Conducted 0.15t0 0.5 MHz | 79 dB(uV) 66 dB(uV) CISPR 22 [30] | (Note 2)

disturbance :

% 7
voltage 0.5 to 30 MH=z 73 dB(uV) 60 dB(uV)
l l

DC power ports

Conducted 0.15t0 0.3 MHz | 79 dB(uV) 66 dB(uV) CISPR 22 [30] | (Note 2)

disturbance .

voltage 0.5 to 30 MH= 73 dB(uV) 60 dB(uV)

NOTE 1 — The limuts decrease linearly with the logarithm of the frequency.
NOTE 2 — Equivalent current limit can be applied.

NOTE 3 — The limits are given for 10 metres measurement distance.
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Table A.4/K.48 — Equipment for outdoor location (Emission)

Cmnasi-peak

Frequency limit Average limit| Basic standard Remarks
Enclosure port
Radiated 30to 230 MHz | 30 dB(uV/m) N/A CISPE 22 [30] |Physically large
:izcgtli;tic field lﬂf]%lﬂl:iol{z AV ?: :tt:i:c?:i:ﬁjgb:o

ITU-T Rec. K38
(Note 3)

Telecommunication ports foutdoor and indoor)
Conducted 0.15 to 0.5 MHz| 84 to 74 dB(uV) 74 to CISPE 22 [30] |(Notes 1 and 2)
disturbance 64 dB(uV)
wltage 05t030MHz | 74dBMV) | 64dBuV)
AC power ports
Conducted 0.15 to 0.5 MHz| 66 to 56 dB(uV) 56 to CISPR 22 [30] |(Notes 1 and 2)
disturbance 46 dB(uV)
voltage 05t05MHz | 56dB(uV) | 46 dBuv)

3 to 30 MHz 60 dB(mV) 50 dB{pV)
DC power ports
Conducted 0.15 to 0.5 MHz| 66 to 56 dB(uV) 536 to CISPR 22 [30] | (WNotes 1 and 2)
disturbance 46 dB(uV)
wolage 05105MHz | 56dBMV) | 46 dBuV)

3 to 30 MH= 60 dB(uV) 50 dB(uV)

NOTE 1 — The limits decrease linearly with the logarithm of the frequency.
NOTE 2 — Equivalent current limit can be applied.

NOTE 3 — The limits are given for 10 metres measurement distance.
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Recomendaciones internacionales de CISPR
utilizadas como referencias

CISPR 22 — Information Technology Equipment — Radio Disturbance
Characteristics — Limits and Methods of Measurement

 ITU-R SM.329-10 (2003) — Unwanted emissions in the spurious
domain (emisiones no deseadas en el dominio no esencial)

« These publication establishes requirements in order to prevent radio
interference.

« Estas publicaciones establecen requisitos con el fin de evitar
Interferencias de radio.
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Recomendaciones internacionales basicas de
la IEC sobre inmunidad electromagnética

International IEC standards on electromagnetic immunity

CISPR 24 — Caracteristicas de inmunidad de ETI
ITE immunity characteristics
* |IEC 61000-4-2 — Relativas a las descargas electrostaticas
Immunity related to electrostatic discharge
« |[EC 61000-4-3 — Relativas a radiaciones electromagnéticas
Immunity related to RF electromagnetic fields
« |EC 61000-4-4 — Relativa a transitorios rapidos y salvas de impulsos
Immunity related to EFT/B
* |IEC 61000-4-5 — Relativa a ondas de choque (impulsos eléectricos)
Immunity related to surges
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Recomendaciones internacionales basicas de
la IEC sobre inmunidad electromagnética

International IEC standards on electromagnetic immunity

 |EC 61000-4-6 — Relativa a sefales de radiofrecuencia conducidos
Immunity related to conducted RF signals

 |EC 61000-4-11 — Relativa a interrupciones y variaciones de la
tension de alimentacion de corriente alternada

Immunity related to variations and interruptions of the a.c.
mains power
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Resolution 442 — ANATEL - 2006

Capitulo Il - REFERENCES

* | - Anatel - Regulamento para Certificacdao e Homologacao de Produtos para
Telecomunicacoes.
Il - IEC 61000-4-2(2001) - Electromagnetic Compatibility (EMC) - Part 4:
Testing and Measurement Techniques. Section 2 Electrostatic discharge
Immunity test.
Il - IEC 61000-4-3 (2002) - Electromagnetic Compatibility (EMC) - Part 4.
Testing and Measurement Techniques. Section 3 Radiated electromagnetic
field requirements.

IV - IEC 61000-4-4 (2004) - Electromagnetic Compatibility (EMC) - Part 4:
Testing and Measurement Techniques. Section 4 Electrical fast transient.

V - IEC 61000-4-5 (2001) - Electromagnetic Compatibility (EMC) - Part 4:
Test and Measurement Techniques - Section 5: Surge Immunity Test.

VI - IEC 61000-4-6 (2004) - Electromagnetic Compatibility (EMC) - Part 4:
Testing and Measurement Techniques. Section 6 Immunity to conducted
disturbances induced by radio-frequency fields.
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Resolution 442 — ANATEL - 2006

VIl - IEC 61000-4-11 (2004) - Electromagnetic Compatibility (EMC):
Part 4: Testing and Measurement Techniques; Section 11: Voltage
dips, short interruptions and voltage variations; Immunity tests.

VIII - CISPR 11 (2003) - Industrial, scientific and medical (ISM) radio-
frequency equipment - Electromagnetic disturbance characteristic -
Limits and methods of measurement.

IX - CISPR 22 (2005) - Limits and methods of measurement of radio
disturbance characteristics of information technology equipment.

X - CISPR 24 (1997), Amend 1 (2001) e Amend 2 (2002) - Information
technology equipment - Immunity characteristics - Limits and methods
of measurement
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Resolution 442 — ANATEL - 2006

VIl - [EC 61000-4-11 (2004) - Electromagnetic Compatibility (EMC): Part 4.
Testing and Measurement Techniques; Section 11: Voltage dips, short
interruptions and voltage variations; Immunity tests.

VIII - CISPR 11 (2003) - Industrial, scientific and medical (ISM) radio-frequency
equipment - Electromagnetic disturbance characteristic - Limits and methods of
measurement.

IX - CISPR 22 (2005) - Limits and methods of measurement of radio
disturbance characteristics of information technology equipment.

X - CISPR 24 (1997), Amend 1 (2001) e Amend 2 (2002) - Information
technology equipment - Immunity characteristics - Limits and methods of
measurement
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Resolucion 442 — ANATEL - 2006

Capitulo Ill — Alcance

Art. 3° : Las siguientes disposiciones se aplican a los equipos de
telecomunicaciones. Los demas equipos que pueden desempeiar
funciones de telecomunicaciones u ofrecer accesos a servicios de
valor anadido, incluso Internet, seran objeto de regulacion especifica.

| - Los requisitos de emision de perturbaciones electromagnéticas se
aplican a los equipos sometidos a certificacion obligatoria, tal como se
define en las normas especificas contenidas en la seccion [, del Art. 2

En el caso de los equipos que utilizan el espectro radioeléctrico, los
requisitos de emision perturbaciones electromagnéticas radiadas
descritas en el presente Reglamento se aplicara uUnicamente a la
ausencia de requisitos de emisiones intencional de radiofrecuencia o
emision de sefales non esenciales dispuestos en reglamentacion
especifica sobre el producto.
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Resolucidon 442 — Anatel

Capitulo Ill — Alcance

Il - Los requisitos de inmunidad a las perturbaciones electromagnéticas
se aplican a los equipos clasificados como Productos de
Telecomunicaciones de Categoria | y Categoria Il, segun definido en
reglamentacion especifica mencionada en seccion | de lo Art. 2, desde
gue destinado al uso previsto del publico general (véase el anexo II).

Il - ElI Requisitos de Resistibilidad a las perturbaciones
electromagneéticas se aplican a los productos de telecomunicaciones
Categoria | y Categoria Il, segun definido en la reglamentacion
mencionada en la seccion | del articulo. 2, desde que destinados al uso
por el publico en general (vease el anexo II).
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Resolucidon 442 — Anatel

Productos de Telecomunicaciones de Categorial : equipo terminal
disefiado para su uso por el publico en general para acceder al servicio
de telecomunicaciones de interés colectivo.

Productos de Telecomunicaciones de Categoriall : equipos no
iIncluidos en la definicion de Categoria I, pero que hace el uso del
espectro radioeléctrico, incluyendo antenas y los caracterizados en la
regulacion especifica, como equipos de radiocomunicaciones de
radiacion Estricta;

Productos de Telecomunicaciones de Categoria lll  : cualquier
producto o equipo, que no lo son, cubiertos por las categorias | y II,
para lo cual es necesaria la regulacion;
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Conceptos Basicos
Basic Concepts
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Conceptos Basicos / Basic Concepts

Decibelio para expresar la medida de magnitudes uti  lizadas en EMC
_ X mW

XdBm - 1O|Og 1mw\ dBm < 1 mW como referencia. 0 dBm =1 mW
XLA

XdB,uA = ZOIOQL dBMA < 1 pA como referencia. 0 dB pA =1 pA
1UA
X LN

X . =20log=H . )

dBuV 1,UV dBuV < 1 pV como referencia. 0 dB pV =1 pVv

XNV Im .

deW/m — 20Iog dB pVv/m < 1 gVvV/m como referencia

1/ /m



T —— @p

Conceptos Basicos/ Basic Concepts

Deteccion de pico, valor medio e cuasi-pico

_ -

CONbNUOUS
P
St ¥ |
A
miodulated
P
QP
=
pulsed — high duty cycle -
P
Qr
— =il

puls«ed' — medium duty cycle

J: TN
= .'_ T A

P = peak, QP = quasipeak, A = average

pulsed - low duty cycle
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Conceptos Basicos/ Basic Concepts

La medicion de intensidad de campo
Electric field strength measurement

Los componentes Antenna

1 — Antena / antenna .‘ ]_j V,dB v
mmwwn Cable 1 Cable 2 “

2 — Linea de transmision /

. . e o Pre-Amplifier
transmission line T
R RF Noise Meter
3 — Atenuador o pré- a
amplificador/ attenuator or I
amplifier E, dB uV/m

4 — Receptor / receiver
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Conceptos Basicos / Basic Concepts

Antenas de medicion utilizadas en EMC/ EMC measuring antennas

- ANTENA TIPO BUCLE
9 kHz — 30 MHz

ANTENA BICONICA
30 MHz — 200 MHz

ANTENA LOG PERIODICA
200 MHz — 1000 MHz

ANTENA DIPOLO SINTONIZADO
30 MHz — 1000 MHz

ANTENA DOBLE RIDGE
1 GHz — 18 GHz




e ——— PP

Conceptos Basicos/ Basic Concepts

Antenas de medicion utilizadas en EMC

ANTENA BICONILOG
30 MHz - 2000 MHz
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Conceptos Basicos/ Basic Concepts

FACTOR DE ANTENA AF

(“ANTENNA FACTOR - AF”)
Relacion del campo eléctrico con la tension en el terminal de la antena

E

”) YV AF (Um) = 5(\”(3‘))

rec
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Conceptos Basicos/ Basic Concepts

FACTOR DE ANTENA AF
(“ANTENNA FACTOR - AF”)

En decibelios:

EdB(,LN/m) = V[dB(ﬂV)] + AI:[dB(m‘l)]
EdB,u\//m
— 20
E jim = 10 (N Im
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Conceptos Basicos/ Basic Concepts

FACTOR DE ANTENA x GANANCIA DE LA ANTENA
ANTENNA FACTOR x ANTENNA GAIN

_ 0,73
G,

AF ggwm= 20 log fyy, — 29,78 — Gigg

AF

Donde:

G, = Ganancia de la antena con relacion a antena
de referencia isotropica/ gain related to an
isotropic antenna

A = longitud de onda/ wavelength = c/f
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Conceptos Basicos/ Basic Concepts

Considerando el factor AF de la antena, las pérdida s en los cabos de RF
y eventuales atenuaciones y amplificaciones, result a:

Considering the antenna factor, cable loss and poss Ible attenuation and
amplification, the result is:

Ewevm = Vi) T AF +Cag +Ag

[dB(m™)]

Donde / where:

Antenna

Ca = Perdida total de los cables/ cable
loss 1l {

] . Cable 1 [RESSIEN Cable 2

> 0 Atenuacion / attenuation "]

AdB

A

< 0 Ganancia del amplificador / I
amplifier gain




ASPECTOS SOBRE LOS ENSAYOS DE CEM
ASPECTS REGARDING EMC TEST
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Publication CISPR 22

 CISPR 22 (2008) — Information Technology Equipment — Radio
Disturbance Characteristics — Limits and Methods of
Measurement

« This publication establishes requirements for the radio disturbance
emission and methods of measurement in order to prevent radio
interference.

« Esta publicacion establece requisitos para la emision de
perturbaciones radioeléctricas y de los métodos de medicion con el
fin de evitar interferencias de radio.
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Publication CISPR 22

Information Technology Equipment (ITE)

any equipment:

> which has a primary function of (or a combination of) entry, s torage, display,
retrieval, transmission, processing, switching, or contr ol, of data and of

telecommunication messages and which may be equipped with o ne or more
terminal ports typically operated for information transfe r;

> Itincludes, for example, data processing equipment , office machines,
electronic business equipment and telecommunication equipment.

Equipos de tecnologia de informacién (ITE)

cualquiera equipo

> que tiene una funcién primaria de (o una combinacion de) entrada, almacenamiento,
visualizacién, recuperacion, transmision, transformacion, distribucién, o el control de

los datos y mensaje de telecomunicaciones que puede estar equipado con uno o
mas puertos terminales habilitados para la transmisiéon de la informacion;

> Incluye, por ejemplo, equipos de procesamiento de datos, maquinas de oficina,
equipo de presentacion electrénica y equipos de telecomunicaciones.
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Publication CISPR 22

Classification of ITE

Class B ITE is intended primarily for use in the domestic envir onment and may

include:

— includes equipment with no fixed place of use; por table equipment and
telecommunication terminal, personal computers and auxiliary connected
equipment.

NOTE: The domestic environment is an environment whe re the use of broadcast
radio and television receivers may be expected with in a distance of 10 m of the
apparatus concerned.

Class A ITE is a category of all other ITE which satisfies the class A ITE limits but
not the class B ITE limits. Such equipment should n ot be restricted in its sale but
the following warning shall be included in the inst ructions for use.

Warning

This is a class A product. In a domestic environmen t this product may cause radio
interference in which case the user may be required to take adequate measures.
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Publication CISPR 22

> Importante aspecto de la CISPR 22 a mencionar es el  uso de los
detectores de valor medio, pico y cuasi-pico / Important aspect of CISPR
22 to be mentioned is the use average peak and quas i-peak detectors

> Emision conducida — uso dos detectores de valor medi o e do
cuasi-pico / conducted emission —  use of average and quasi-peak
detectors

> En emision radiada hasta 1 GHz — uso del detector de  cuasi-pico /
radiated emission up to 1 GHz — use of quasi-peak det  ector

> En emision radiada superior a 1 GHz - "6 GHz —uso del  detector
de valor medio / radiated emission higher than 1 GHz — use of
average and peak detectors
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Publication CISPR 22

Emisiones a partir de los terminales de energia eléctrica y de los
terminales de telecomunicaciones

Uso de detectores de valor medio y valor cuasi-pico / usage of average and
guasi peak detectors

Red ficticia (AMN — Artificial mains network)
Red estabilizada de impedancia (ISN — Impedance Stabilization Network)

Faja de frecuencia de 150 kHz a 30 MHz / frequency range of 150 kHz to
30 MHz

Perturbacion ambiente 6 dB abajo del limite (uso de camara blindada) /
Ambient disturbances 6 dB below the limit (usage of shielded chamber)
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Limites de emisidn a partir de las lineas de alimen  tacion

FRECUENCIA LIMITES endB (uV)
MHz CLASE B
- - F
Cuasi-pico Valor medio T
N
0,15 - 0,50 66 a 56 56 a 46 J I

T |

05-5 56 46 +

5-30 60 50

OBS.: Medicién con red artificial tipo “V

Segun UIT-T K48 puede ser utilizada corriente equiva lente
According to ITU-T K48 can be used equivalent curre  nt
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Red artificial / Artificial mains network — AMN

Line impedance stabilization network - LISN

LISN 50 uH

i
“' _': o T

5 -

: AEREELL : : " RECEFTOR |
RECEIVER

C 1

.Y ]

il

a0 :
OHM |

Circuito segun la CISPR / Circuit according CISPR



Publication CISPR 22

Red artificial / Artificial mains network — AMN

Line impedance stabilization network - LISN

Garantiza una Impedancia
normalizada en la entrada del EAE (50
Q) independiente del wvalor de
impedancia de la red de alimentacion

local

Ensures normalized impedance at the
input of EAE (50 Q) regardless the
actual value of the local mains
Impedance

il

-

s
]
i

Circuito simplificado/  simplified circuit
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Publication CISPR 22

Red artificial / Artificial mains network — AMN

Line impedance stabilization network - LISN

Reduce Ila presencia de
perturbacion del ambiente
sobre los niveles de emision
que seran medidos

Reduce the presence of
disturbance of the
environment on the emission
levels to be measured
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Publication CISPR 22

Ensayo de emision conducida — linea de alimentacion

* Ejemplo de montaje de ensayo / test setup




Publication CISPR 22

Limites de emisidn de las lineas de telecomunicacio

— PD

nes

Frecuencia LIMITES EN dB (uV) LIMITES EN dB (HA)
MHz CLASE B ClisEE
Cuasi-pico Valor medio Cuasi-pico Valor medio
0,15 - 0,50 84 a 74 74 a 64 40 a 30 30a20
0,5 - 30 74 64 30 20
Nota:
Los limites decrecen con el logaritmo de la frecuen cilaenla
banda 0,15 MHz a 0,50 MHz / the limits increase with the
logarithm of the frequency in the range 0,15 MHz to 0,5 MHz
La corriente y tension son derivadas del uso do ISN (150 Q)
Current and voltage are derived from the usage of | SN (150 Q)
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Red de estabilizacion de impedancia
Impedance Stabilization Network — ISN

Para ensayo de emision conducida en linea de teleco m

For telecom line conducted emission test

ISN metal case

—
AE

O

EUT
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Publication CISPR 22

Red de estabilizacion de impedancia
Impedance stabilization network — ISN

Garantiza una impedancia asimétrica
normalizada en la linea de
telecomunicacion del EAE (150 Q)

Ensures a normalized asymmetric
impedance to the telecom line of the
EUT (150 Q)
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Publication CISPR 22

Red de estabilizacion de impedancia
Impedance stabilization network — ISN

-

Reduce la presencia de perturbacion
del ambiente sobre los niveles de
emision que seran medidos

Reduce the presence of environment
disturbance on the emission levels to
be measured
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Red de estabilizacion de impedancia
Impedance stabilization network — ISN

Impedancia del punto de conexion del
medidor debe ser 50 Q./ Impedance
meter connection point should be 50
Q

LCL del ISN debe ser compatible con
la red de telecomunicacion
normalmente utilizada con el EAE/
LCL must be compatible with the
telecommunication network normally
used with EAE
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Publication CISPR 22

Red de estabilizacion de impedancia
Impedance stabilization network — ISN

LCL = 20LOGLJ—C

D

U — tension en modo comun
(fuerza electro-motriz) /
common mode voltage

Up — tension en modo
diferencial / differential mode
voltage
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Publication CISPR 22

Ejemplo de resultado de ensayo de emision conducida
Example of conducted emission test result

EMI-TEST CPgD 16.Ap1 2013 220552
r EMISSION LEVELl B PEAK AVERAGE
o CISPR22-CLS B EMCO3825+ TEK2706
1 27VIEOHZ
16/04/13
100
80

CLASS 8- QP

ClASS a-ﬁ{m

LA
VWJ\ |
) J

15 —

FREQUENCY [MH2)
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Publication CISPR 22

Ejemplo de montaje de ensayo de emision conducida
Example of conducted emission test setup
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Publication CISPR 22

»Ensayo de emision de perturbaciones radiadas

* Detector de valor cuasi-pico para el rango de 30 MHz a 1000 MHz
* Quasi-peak detector for 30 MHz to 1000 MHz frequency range

* Detector de valor medio e pico para el rango 1 GHz a 6 GHz
* Average and peak detector for 1 GHz to 6 GHz frequency range

* Ruido ambiental debera ser de al menos 6 dB por debajo del limite
(uso de camara semi-anecaica)

* Ambient disturbances at least 6 dB below the limit (usage of
semianechoic chamber)
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Para frecuencias superiores a 1 GHz, la decision a
respecto de la maxima frecuencia a ser medida es

Indicada en |a tabla abajo

For frequencies above 1 GHz, the decision regarding
the maximum frequency to be measured is given in the
table below

Highest internal Maximum frequency to
frequency (MHz) measure (MHz)
<108 1000
108 < fighest < 500 5000
f>1 000 6000
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Publication CISPR 22

Limites de emision de perturbacion radiada
Limits of radiated disturbance emission

Frequency range Class B limits
(MH2z) quasi-peak value
dB(uV/m)
30 - 230 30 (40)
230 - 1000 37 (47)

OBS.: Limites para niveles de emisiéon medidos a 10 (3) metros
Limit levels for emissions measured at 10 (3) meter s
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Publication CISPR 22

Limites de clase A para frecuencias superiores a 1 GHz
Class B limits for frequencies higher than 1 GHz

Frequency Average limit Peak limit
range dB(uV/m) dB(pVv/m)
GHz
1to3 56 76
3t06 60 80

NOTE: The lower limit applies at the transition
frequency.

OBS.: Limites para niveles de emision medidos a 3 m
Limit levels for emission measured at 3 meters
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Publication CISPR 22

Limites de clase B para frecuencias superiores a 1 GHz

Class B limits for frequencies higher than 1 GHz

Frequency Average limit Peak limit
range dB(uV/m) dB(uV/m)
GHz
1to3 50 70
3t06 54 74

NOTE The lower limit applies at the transition
frequency.

OBS.: Limites para niveles de emision medidos a 3 m
Limit levels for emission measured at 3 meters
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Publication CISPR 22

Ejemplo de montaje de ensayo de emision radiada
Example of setup for radiated emission test

IEE
L INSEENED




= ——— PP

Ensayo de inmunidad a perturbaciones
electromagneticas

Electromagnetic disturbances immunity test
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Ensayos de inmunidad electromagnética
Electromagnetic iImmunity tests

Performance criteria (ITU-T K.43)

Criterion A — The equipment shall continue to operate as
Intended. No degradation of performance or loss of function IS
allowed below a performance Ilevel specified by the
manufacturer, when the equipment is used as intended. In som e
cases, the performance level may be replaced by a permissibl e
loss of performance. If the minimum performance level or the
permissible performance loss is not specified by the
manufacturer, then either of these may be derived from the
product description and documentation and what the user may
reasonably expect from the equipment if used as intended.

(for continuous phenomenon)
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Ensayos de inmunidad electromagnética
Electromagnetic iImmunity tests

Performance criteria (ITU-T K.43)

Criterion B — After the test, the equipment shall continue to operate as
intended. No degradation of performance is allowed after th e
application of the phenomena below a performance level spec ified by
the manufacturer, when the equipment is used as intended. In some
cases, the performance level may be replaced by a permissibl e loss of
performance. During the test, degradation of performance o r loss of
function is, however, allowed. No change of actual operatin g State or
stored data is allowed. If the minimum performance level or t he
permissible performance loss is not specified by the manufa cturer,
then either of these may be derived from the product descript jon and
documentation and what the user may reasonably expect from t he
equipment if used as intended.

(for no continuous phenomenon)
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Ensayos de inmunidad electromagneética
Electromagnetic iImmunity tests

Performance criteria (ITU-T K.43)

Criterion C — Loss of function is allowed, provided
the function is automatically recoverable or can be
restored by the operation of the controls by the user
In accordance with the manufacturer's instructions.
Functions and information protected by a battery
backup shall not be lost.

(for no continuous phenomenon)



Ensayos de inmunidad electromagneética

Electromagnetic iImmunity tests
Ensayo de inmunidad a descargas electrostaticas (ES D) segun
la norma IEC 61000-4-2
Electrostatic Discharge (ESD) immunity test according t 0
IEC 61000-4-2

Severity level

Test level
Sev. Contact (kV) Air (kV)
1 2 2
2 4 4
3 6 8
4 8 15

Criterio de desempefio B
Performance criterion B



Ensayos de inmunidad electromagnética
Electromagnetic immunity tests

Ejemplo de generador de ensayo
Example of test generator
(IEC 61000-4-2)
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Ensayos de inmunidad electromagnética
Electromagnetic iImmunity tests

Ejemplo del montaje de ensayo
Example of Test setup plan
(IEC 61000-4-2) vertical

plan
horizontal
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Ensayos de inmunidad electromagneética
Electromagnetic immunity tests

Ensayo de inmunidad a perturbacion de RF radiada
de acuerdo con la norma IEC 61000-4-3
Radiated radio frequency immunity test according
IEC 61000-4-3

Severity level

Frequency range: 80 MHz - 1 GHz e 1,4 a 2 GHz
Modulation AM 80% - 1 kHz

Severity Field strength without modulation (V/m)
1 1
2 3
3 10

Criterio de desempeno A
Performance criterion A
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Ensayos de inmunidad electromagnética
Electromagnetic iImmunity tests

Ejemplo del montaje de ensayo
Example of Test setup
(IEC 61000-4-3)

m lllllll.
3 iy 058 lllllll
‘\|||||“l lllll
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Ensayos de inmunidad electromagneética
Electromagnetic immunity tests

Ensayos de inmunidad a transitorios eléctricos rapidos y salvas de impulsos
Electrical fast transient and burst immunity test
IEC 61000-4-4

Severity level

tr/td: 5 ns/50 ns
BURST: 15 ms/300 ms

Open circuit output voltage

Power supply lines (kV) Signal lines (kV)
0,5 0,25

0,5

1

2

Criterio de desempeio B
Performance criterion B
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Ensayos de inmunidad electromagnética
Electromagnetic iImmunity tests

Waveform according the IEC 61000-4-4

Sevea.'al nanﬂsegﬂnd 0 gE_ "
duration pulses in
a burst 0.5.
| I
i-s—-- f It mlEluseccnds i "3"059‘20“‘15
(a) (b)
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Ensayos de inmunidad electromagneética
Electromagnetic iImmunity tests

Ejemplo del montaje de ensayo
Example of Test setup
(IEC 61000-4-4)

» m
i 1
BuUT
.+ BT CapacTe Cping
oty .-y | | .
a.c. mains supply
m

T 5 i ?
E EuT +
4 f
Am
Contart i e & or—
Cougmng LAY
ek LA Cirmung gETHTECY i
=] All conections to ground
according manutaciurer
specification
Geruing
e




Ensayos de inmunidad electromagnética
Electromagnetic iImmunity tests

Ejemplo del montaje de ensayo
Example of Test setup
(IEC 61000-4-4)
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Ensayos de inmunidad electromagnética
Electromagnetic Immunity tests

Ensayo de inmunidad a las ondas de choque
Surge immunity test

IEC61000-4-5
« Algunas caracteristicas del generador de ondas comb inadas / Some
combined wave generator characteristics

« Tension de salida en circuito abierto and corrient e de salida en corto
circuito son de acuerdo con especificaciones / output voltage with open
circuit and output current with short circuit shall be according the specification

* Niveles de ensayo /testlevels: 0.5; 1.0, 2.0,y 4 kV
« Polaridad: positiva y negativa [/ polarity: positive and negative

« Linea-linea (modo diferencial) y de linea para tier ra/ line to line (differential
mode) and line to ground

» Criterio de desempefio B/ performance criterion B
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Ensayos de inmunidad electromagneética
Electromagnetic iImmunity tests

Forma de onda de tensidn con salida en abierto
Waveform of open-circuit voltage (1,2/50 pus)
(IEC 61000-4-5)

vy

1.0
0.9

L

L

=
0.5

0a /.

0.1
0,0
HO'L"T"- H%m-{ "'—\. S '
-I-—r' - —

T,-1,2ps +30% and T ,=50 ps +20 %
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Ensayos de inmunidad electromagneética
Electromagnetic iImmunity tests

Forma de onda de corriente con salida en corto circ uito
Waveform of short-circuit current (8/20  uS)
(IEC 61000-4-5)

1.0
0.5 B

0.5

01+
0.0 -

ol N\ } t
i - 30 % max.
Ty

=

T,=8ps +30% and T ,= 20 ps =20 %
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Ensayos de inmunidad electromagneética
Electromagnetic immunity tests

Ejemplo del montaje de ensayo
Example of Test setup
(IEC 61000-4-5)
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Ensayos de inmunidad electromagneética
Electromagnetic immunity tests

Inmunidad a perturbaciones de RF conducidas
Immunity to conducted RF disturbances
IEC 61000-4-6

Test Levels

Frequency range: 0.15 - 80 MHz

RMS Value without Modulation (V)

1
3
10

Criterio de desempeno A
Performance criterion A
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Ensayos de inmunidad electromagnética
Electromagnetic iImmunity tests

La forma de onda de acuerdo con la IEC 61000-4-6
Waveform according to IEC 61000-4-6

1.4 + BO %

1.414

1.4 - 80 %

-0.28

I- 2,54
-3

Tests are done with modulated RF signal 80% AM
Urms (s/mod) =1V Upp=509V Ums=1,12V




Ensayos de inmunidad electromagnética
Electromagnetic iImmunity tests

Ejemplo del montaje de ensayo
Example of Test setup
(IEC 61000-4-6)




Ensayos de inmunidad electromagneética
Electromagnetic immunity tests

Dispositivos de acoplamiento
Coupling devices

v
- ‘_. — - - _.

et e et e 8
| e e i By 8 = 3 =
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Ensayos de inmunidad electromagnética
Electromagnetic immunity tests
Inmunidad a reducciones y interrupciones de tension c.a.

Voltage dips, short interruptions and voltage varia tions immunity on a.c.
(IEC 61000-4-11)

Severity level Reduction Duration
periods/cicles

1 >95 % 0,5

2 30 % 25

3 > 95 % 250

Limites de acuerdo con resolucion 442 2 ANATEL
Limits according to Resolution 442 ANATEL

Critério B para nivel 1 y Critério C para los niveles 2y 3
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Ensayos de inmunidad electromagneética
Electromagnetic iImmunity tests

Voltage dips, short interruptions and voltage
variations immunity tests
(IEC 61000-4-11)

- . - .

- t
E'I‘lt'l:h 2 - EUT vﬁh’ﬂ gter
oscilloscope

Variabla transformer 2

e e e T e e e e e i Y
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Ensayos de inmunidad electromagnética
Electromagnetic iImmunity tests

Voltage dips, short interruptions and voltage
variations immunity tests
(IEC 61000-4-11)

— —i
20 ol

Caidas de tension Interrupciones de tension
Voltage Dip Voltage Interruption
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Ensayos de inmunidad electromagnética
Electromagnetic iImmunity tests

Ejemplo del montaje de ensayo
Example of Test setup
(IEC 61000-4-11)
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Uncertainty in Standardized EMC Tests

Incertidumbre en las pruebas normalizadas
de EMC
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Uncertainty in Standardized EMC Tests

Measurand

Particular quantity (magnitud) subject to
measurement

IEV 161-03-01
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Uncertainty in Standardized EMC Tests

Measurement Instrumentation Uncertainty — MIU
Incertidumbre de Instrumentacion Medida - MIU

parameter, associated with the result of a measurement
that characterizes the dispersion of the values that can
reasonably be attributed to the measurand, induced by all
relevant influence quantities that are related to the
measurement instrumentation.

Measuring chain (cadena de medida)

series of elements of a measuring Iinstrument or system
that constitutes the path of the measuring signal from input
to the output.
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Uncertainty in Standardized EMC Tests

Standards Compliance Uncertainty — SCU
Incertidumbre de conformidad de normas - SCU

parameter, associated with the result of a compliance
measurement as described in a standard, that
characterizes the dispersion of the values that could
reasonably be attributed to the measurand.

Tolerance (tolerancia)

maximum variation of a value permitted by specifications,
regulations, etc. for a given specified influence quantity
(magnitud de influencia).
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Uncertainty in Standardized EMC Tests

true value (of a quantity) valor verdadero (de una
magnitud)

value consistent with the definition of a particular quantity
[adapted from ISO/IEC Guide 98-3, B.2.3, IEV 311-01-04].

uncertainty source (fuente de incertidumbre)

source (descriptive, not quantitative) that contributes to the
uncertainty of the value of a measurand, and that shall be
divided into one or more relevant influence quantities.
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Uncertainty in Standardized EMC Tests

Emission Test

Uncertainty is related always to a quantity to be measured,
so for conducted emission and radiated emission
requirements the uncertainty is related to the quantify
measured and the compliance status.

Immunity tests

For immunity the uncertainty is related to the disturbances
be applicable to the test. Waveform and levels of the
generated disturbance can have an uncertainty associated
to their characteristics and associated to how they applied
to the EUT.



= ——— PP

Uncertainty in Standardized EMC Tests — CISPR 16-4-2

The MIU for a test laboratory shall be evaluated for the
disturbances emission measurement, taking Into
consideration each of the input quantities
(magnitudes de entrada ). The standard uncertainty
u(xi) in dB, and the sensitivity coefficient ¢ ., shall be
evaluated for the estimate xi of each quantity. The
combined standard uncertainty u .(y) of the estimate y
of the Measurand shall be calculated using

e () = M.fz i 12 (x;)
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Uncertainty in Standardized EMC Tests — CISPR 16-4-2

Ulah =U(v)=2uc(y)

If Ulab is less than or equal to Ucispr, then the test report may
either state the value of Ulab or state that Ulab is less than
Ucispr.

If Ulab exceeds Ucispr, then the test report shall contain the value
of Ulab (in dB) for the measurement instrumentation actually
used for the measurements.

NOTE: The equation above means that a coverage factor Kk =21s
applied that yields approximately a 95 % level of

confidence for the near-normal distribution typical of mos t
measurement results .
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Uncertainty in Standardized EMC Tests — CISPR 16-4-2

CISPR uncertainty — CISPR 16-4-2

Measurement Ceispr
{9 kHz to 150 kHz) 3,8 dB

Conducted disturbance at mains port using AMN
(150 kHz to 30 MHz) 3.4 dB
Conducted disturbance at mains port using voltage probe (9 kHz to 30 MHz) 2.9 dB
Conducted disturbance at telecommunication port using AAN (150 kHz to 30 MHz) 5,0 dB
Conducted disturbance at telecommunication port using CVP (150 kHz to 30 MHz) 3,9 dB
Conducted disturbance at telecommunication port using CP (150 kHz to 30 MHz) 2.9dB
Disturbance power (30 MHz to 300 MHz) 4 5dB

Radiated disturbance

(electric field strength at an OATS or in a SAC) (30 MHz to 1 000 MHz) | 6,3dB
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Uncertainty in Standardized EMC Tests — CISPR 16-4-2

Conducted disturbance measurement from 150 kHz a 30 MHz
usinga 50 Q /50 pH AMN
Mediciones de perturbaciones conducidas de 150 kHz a 30 MHz
utiizando una AMN de 50 Q /50 p

Uncertainty of Xi /
Input quantity / Magnitud de entrada Incertidumbre de x u(x;) Ci ci u(x))
; Distribucién de
Xi

dB probabilidad dB L dB
Receiver reading/Lectura del receptor +0,1 k=1 0,1 1 0,1
Attenuation AMN-receiver/Atenuacion: AMN- +01 k=2 0.05 1 0.05
receptor - - ' '
AMN voltage divison factor/Factor de division _
de tension de la AMN £02 k=2 0.1 L 0,10
Sine wave voltage/tensibn de onda +10 k=2 05 1 05
sinusoidal - - ' '
Pulse amplitude response/respuesta de la| 15 retanaular 087 1 087
amplitud de pulso - 9 ' '
Pulse repetition rate response/respuesta a la | | 15 retanaular 087 1 087
frecuencia de repeticion de pulsos - 9 ' '
Noies floor proximity/proximidad del ruido de +00 0.00 1 0.00
fondo - ’ '
AMN frequency interolation/interpolation em
frecuencia del VDF de la AMN 0.1 retangular 0,06 0,06
Mismatch AMN-receiver/esadaptacion AMN- +0.07 formato U 053 1 005
receptor ’ ’ '
AMN impedance/impedancia de la AMN +2,6/-2,7 triangular 1,08 1 1,08
Efeito of mains disturbance/efecto de las 00 0.0
perturbaciones de la red de alimentacion ' ’
Effect of the environment / efecto del entorno | 0,0 0,0

Hence, expanded uncertainty u.(V)=1,72 dB ug(V)=3,44dB
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Horizontally polarized radiated disturbances from 3 0 MHz to 200 MHz using a biconical
antenna at a distance of 3 m, 10 m/ Perturbaciones radiadas en polarizacién horizontal
de 30 MHz a 200 MHz utilizando una antena biconica a distancias de 3 m, 10 m

Input quantity Uncertainty de X ; u(x;) Ci C; u(x;)
Xi dB Probability dB 1 dB
distribution
Receiver reading/Lectura del receptor +0,1 k=1 0,1 1 0,1
Attenuation  antenna-receiver/Atenuacién:  antena- | 02 k=2 0.1 1 0.1
receptor
Fator de antena +2,0 =2 1,0 1 1,0
+1,0 =2 0,5 1 0,5
Receiver  correction/Correcciones para el
receptor
Sine wave voltagey/tension de onda sinusoidal
Pulse amplitude response/respuesta de la amplitud de 15 rectangular 0.87 1 0.87
pulso
Pulse repetition rate response/respuesta a la frecuencia 15 rectangular 0.87 1 0.87
de repeticion de pulsos
+0,5 rectangular 0,29 1 0,29
Noies floor proximity/proximidad del ruido de fondo
Mismatch  antenna-receiver/desadaptaciéon  antena- +0.9-1,0 U-shaped 0,67 1 0.67
receptor
Antenna corrections/Correcciones para la antena [£0,3 rectangular 017 1 0,17
biconica
AF  frequency interpolation/Interpolacion  en
frecuencia del AF
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Horizontally polarized radiated disturbances from 3 0 MHz to 200 MHz using a biconical
antenna at a distance of 3 m, 10 m/ Perturbaciones radiadas en polarizacion horizontal
de 30 MHz a 200 MHz utilizando una antena biconica a distancias de 3 m, 10 m

AF variation with height/Variacion del AF|+1,0 rectangular 0,58 1 0,58
con la altura
Directivity difference/ Diferencia en|+0,0 0,0 1 0,0

directividad —d =3 m

Directivity difference/ Diferencia en|+0,0 0,0 1 0,0
directividad —d =10 m

Directivity difference/ Diferencia en|+0,0 0,0 1 0,0
directividad —d =30 m

Cross-polarization/Polarizacion cruzada +0,0 0,0 1 0,0
Balance/balanceo +0,3 rectangular 0,17 1 0,17
Site imperfections/Imperfecciones  del |+ 4,0 triangular 1,63 1 1,63

emplazamiento

Separation distance/Distancia de|d=3m [+0,3 rectangular 0,17 1 0,17

separacion

Separation distance/Distancia de|d=10 (0,1 rectangular 0,06 1 0,06

separacion m

Table height/Altura de la mesa d=3m [+0,1 k=2 0,05 1 0,05

Table heightAltura de la mesa d=10 (x0,1 k=2 0,05 1 0,05
m

|5,06 dB, at a separation of 3 m
Hence, Expanded LIFICEI"tﬂth}I' U{E)= 2u (E)= {5,050 dB, at a separation of 10 m
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Uncertainty in Standardized EMC Tests — CISPR 16-4-2

Horizontally polarized radiated disturbances
from 30 MHz to 200 MHz

Input quantity 2 X; Uncertainty of x; c; ulx;)"
Probability
dB distribution dB
function
Receiver reading A1) I +0.1 k= 0,10
Attenuation: antenna-receiver AZ) e + 0.2 k=2 0,10
Biconical antenna factor D1) Fa + 2.0 k=2 1,00

Receiver corrections:

Sine wave voliage A3) F . +1,0 k=2 0,50
Pulse amplitude response A%) & +1.5 Rectangular 0,87
Pulse repetition rate response A4} &Vgr 1.5 Rectangular 0,87
Noise floor proximity AS) Sls +0,5/0,0 Rectangular 0,29

Mismatch: antenna-receiver A7) M +0.9/71.0 U-shaped 0,67
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Uncertainty in Standardized EMC Tests — CISPR 16-4-2

Biconical antenna corrections:
AF frequency interpolation A8 aF,; +0,3 Rectangular 0,17
AF variation with height B2) aF + 1,0 Rectangular 0,58
Directivity difference D3} at im Fi +0.0 0,00
or10m &, =0.0 0,00
or3dm &4 =00 0,00
Phase centre location D4) at Im &F apn 0,0 0,00
or 10m &5, = 0.0 0,00
or3dm  gF,, =00 0,00
Cross-polarization D3 i 0.0 0,00
Balance B8 &F shal 0.3 Rectangular 0,17
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Uncertainty in Standardized EMC Tests — CISPR 16-4-2

Site corrections:
Site imperfections 07} adw 40 Triangular 1,63
Separation distance D8 at im ad + 0.3 Rectangular 017
oridlm & =01 Rectangular 0,06
or3dm & = 0,0 0,00
Effect of setup table material D10) L + 0,0 0,00
Table height P2} at Im Sh =01 k=2 0,05
or1idm & = 0,1 k=2 0,05
or3dm & = 0,1 k=2 0,05
Effect of ambient noise on OATS D13) SE amp +0,0 0,00
a  Superscripts [e.g. *''] correspond to numbered comments in the annexes (see A.2 and D.3).
b Allc, =1 (see A1)

'5.06 dB, at a separation of 3m

Hence, expanded uncertainty U(E)=2u(E)=5,05dB, at a separation of 10 m
'_E,DE dB, at a separation of 30 m



Uncertainty in Inmunity Test

Related to the disturbance and its aplication

Test up oy
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AMBIENTE DE ENSAYO
TEST SITE
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Ambientes de ensayo

> Ensayo de emision de perturbaciones
electromagneticas de acuerdo con la publicacion
CISPR 22

En estos ensayos se desea medir perturbaciones
generadas por el equipamiento a ensayar, asi siendo
perturbaciones electromagnéticas debido al ambiente de
ensayo asi como reflexiones en paredes y cobertura no
pueden afectar las mediciones.

En la ausencia de un local abierto de ensayo libre de
senales de radiodifusion _y otros ruidos, el uso de
camara semi anecoica se hace fundamental.
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Ambientes de ensayo

> Ensayo de Inmunidad a perturbaciones
electromagnéticas de acuerdo con la publicacion IEC
61000-4-3.

En estos ensayos debe evitarse Ila emision de
perturbaciones electromagnéticas para el ambiente vy
equipos projimos (emision radiada/inducida y conducida).
Ademas debe garantizarse la uniformidad de campo
prescrita en la norma.

Para este ensayo es esencial el uso de la camara semi
anecoica.
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Ambientes de ensayo

> Ensayo de iInmunidad a perturbaciones
electromagnéticas conducidas de acuerdo con las
publicaciones IEC 61000-4-x .

En estos ensayos debe evitarse o minimizarse la emision
de perturbaciones electromagnéticas para el ambiente y
otros equipos (emision radiada/inducida y conducida).

Normalmente en estos ensayos se tiene equipos auxiliares
para que ejerciten los EAE. O aun otros equipos en
operacion en las proximidad.

Una camara blindada es recomendada en estos casos
(Excepto IEC 61000-4-3)
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Local de medicion de emision radiada

OATS (OPEN AREA TEST SITE)

LOCAL DE ENSAYO EN CAMPO ABIERTO
(referencia)

Open-field test site with EUT rotatable 360° in the
azimuth

LOCAL ALTERNATIVO DE ENSAYO
CAMARA SEMI ANECOICA
SEMI ANECHOIC CHAMBER
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L ocal de medicidn de emision radiada

Local de medicion en campo abierto: el local de medicion
debe ser plano, libre de cables o estructuras que reflejen
los campos, suficientemente grande para permitir la
colocacion de la antena de medicion la una dada distancia
del EAE.

Major diametar (MD) = 2R

— - -
o — e
e o —

Boundary of area defined by an ellipse Er 1 2amw7

Volume abowe earth to be free of reflecting objects.



= ——— PP

L ocal de medicidn de emision radiada

La atenuacion del local de medicion de emision
electromagnética radiada no debe diferir de mas de +4dB
del valor teorico de la atenuacion para un local ideal de
medicion.

Tanto el local abierto de medicidon como la camara semi
anecoica deben atender al requisito de £4dB de atenuacion

del local.
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Medicidon de “normalized site attenuation”

Configuraciones de las antenas para polarizacion horizontal

F il
Record Vo with = | -5 4m
-1 | L'I" F Y {EI'I'I]-‘

points 1 and 2 connectad
and disconnec ted

2m | Maxirmum
! received

) —t 1 M
2mp "

7| @) v

3 mand 10 m separation
* For 30 m separation distance
IEC i

Virect = PUNtos 1 e 2 dos cables conectados diretamente
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Medicion de “normalized site attenuation”

Configuraciones de las antenas para polarizacion horizontal

4 m

1

L]
i
L]
"

Scanned Tmtodm _ ,%

in hakght

im
Antenna to be relocated . I*"
te maintain constant — =&k -
distance A e Tae A~ p = Periphary of EUT as it is rotated
P - L through 280"

- fy=1mand2m

A = Distance maintained betwean the verical

projection of the cantra of the transmit and

recaive antennas
T T AATR
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Medicion de “normalized site attenuation”

Normalized site attenuation
Atenuacion del local normalizada

AN :Vdirect _Vsite - AFT - AFR

AF; = factor de la antena transmisora

AFg = factor de la antena receptora

Virect = Medida obtenida con los cabos conectados directa ~ mente

V. = medida obtenida cuando los cabos del generadory receptor
estan conectados en la antena transmisora y antena  receptora,
respectivamente.

(Los cables y atenuadores no son considerados desde que utilizados
tanto para medir Vi oer COMO Vi)
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Ensayos de inmunidad electromagnética

Uniformidad del campo eléctrico

La norma prescribe para el local R
de ensayo Ila necesidad de ?———X—--——--Q—————?—T
uniformidad de campo. R— ':

e o o o
El campo es considerado uniforme | s
si el nivel del mismo esté en la —e e e @
banda de 0 dB a +6 dB del valor . |
nominal, en por lo menos 75% de L@@ —
la superficie, o sea en 12 de los :

16 puntos medidos. s |
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Camara semi anecoica

SOBRE EL MANTENIMIENTO

v’ Limpieza de los contactos conductores de la puerta

v Si hubo quiebra de los contactos, los mismos deben ser
sustituidos

v’ Limpieza de los contactos conductores de la mesa gi ratoria
v" Verificacion de los materiales absorbentes de RF

v" Verificacién continua del control de humedad y temp eratura



Camara semi anecoica

Limpieza de los
contactos
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Ensayos de emisidon de perturbaciones radiadas

Antenas
biconilog

]
fﬁ@' L‘

— H'_.‘l——“ -
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ISO IEC 1705 — GENERAL REQUIREMENTS
FOR THE COMPETENCE OF TESTING AND
CALIBRATION LABORATORIES
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ISO IEC 1705 (2005) - GENERAL REQUIREMENTS FOR THE
COMPETENCE OF TESTING AND CALIBRATION LABORATORIES

Contents

1 Scope

2 Normative references

3 Terms and definitions

4 Management requirements

4.1 Organization

4.2 Management system

4.3 Document control

4.4 Review of requests, tenders and contracts
4.5 Subcontracting of tests and calibrations
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ISO IEC 1705 (2005) - GENERAL REQUIREMENTS FOR THE
COMPETENCE OF TESTING AND CALIBRATION LABORATORIES

4.6 Purchasing services and supplies

4.7 Service to the customer

4.8 Complaints

4.9 Control of nonconforming testing and/or calibration work
4.10 Improvement

4.11 Corrective action

4.12 Preventive action

4.13 Control of records

4.14 Internal audits

4.15 Management reviews
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ISO IEC 1705 (2005) - GENERAL REQUIREMENTS FOR THE
COMPETENCE OF TESTING AND CALIBRATION LABORATORIES

Technical requirements

5.1 General

5.2 Personnel

5.3 Accommodation and environmental conditions
5.4 Test and calibration methods and method validation
5.5 Equipment

5.6 Measurement traceabllity

5.7 Sampling

5.8 Handling of test and calibration items

5.9 Assuring the quality of test and calibration results
5.10 Reporting the results
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ISO IEC 1705 (2005) - GENERAL REQUIREMENTS FOR THE
COMPETENCE OF TESTING AND CALIBRATION LABORATORIES

4.2 Management system

The laboratory shall establish, implement and maintain a management system
appropriate to the scope of its activities.

The laboratory shall document its policies, systems, programs, procedures and
instructions to the extent necessary to assure the quality of the test.

The system’s documentation shall be communicated to, understood by, available to,
and implemented by the appropriate personnel.

The laboratory's management system policies related to quality, including a quality
policy statement, shall be defined in a quality manual.

The quality policy statement shall be issued under the authority of top management. It
shall include at least the following:

e commitment to good professional practice.

* quality of its testing in servicing its customers.

* the purpose of the management system related to quality.

* the laboratory management's commitment to comply with this ISO IEC 17025.

The guality manual shall include or make reference to the supporting procedures

including technical procedures. It shall outline the structure of the documentation used
in the management system.
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ISO IEC 1705 (2005) - GENERAL REQUIREMENTS FOR THE
COMPETENCE OF TESTING AND CALIBRATION LABORATORIES

4.2 Management system (cont.)
» The roles and responsibilities of technical management and the quality manager

* Top management shall ensure that the integrity of the management system is
maintained when changes to the management system are planned and implemented.

4.3 Document control
* The laboratory shall establish and maintain procedures to control all documents
* Invalid or obsolete documents are promptly removed from all points of issue or use

o Management system documents generated by the laboratory shall be uniquely
identified. Such identification shall include the date of issue and/or revision
identification, page numbering, the total number of pages or a mark to signify the end
of the document, and the issuing authority(ies).

Where practicable, the altered or new text shall be identified in the document or the
appropriate attachments.

Procedures shall be established to describe how changes in documents maintained in
computerized systems are made and controlled.
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ISO IEC 1705 (2005) - GENERAL REQUIREMENTS FOR THE
COMPETENCE OF TESTING AND CALIBRATION LABORATORIES

4.4 Review of requests, tenders and contracts

The laboratory shall establish and maintain procedures for the review of requests,
tenders and contracts.

Records of reviews, including any significant changes, shall be maintained.
The customer shall be informed of any deviation from the contract.

If a contract needs to be amended after work has commenced, the same contract
review process shall be repeated and any amendments shall be communicated to all
affected personnel.

4.5 Subcontracting of tests and calibrations

The laboratory is responsible to the customer for the subcontractor’'s work, except in
the case where the customer or a regulatory authority specifies which subcontractor is
to be used.

The laboratory shall maintain a register of all subcontractors that it uses for tests
and/or calibrations and a record of the evidence of compliance with this International
Standard for the work in question.

4.6 Purchasing services and supplies

The laboratory shall have a policy and procedure(s) for the selection and purchasing
of services and supplies it uses that affect the quality of the tests and/or calibrations.



e ——— PP

ISO IEC 1705 (2005) - GENERAL REQUIREMENTS FOR THE
COMPETENCE OF TESTING AND CALIBRATION LABORATORIES

4.7 Service to the customer

= The laboratory shall be willing to cooperate with customers or their representatives in
clarifying the customer's request and in monitoring the laboratory’s performance in
relation to the work performed, provided that the laboratory ensures confidentiality to
other customers.

= The laboratory shall seek feedback, both positive and negative, from its customers.

4.8 Complaints
= The laboratory shall have a policy and procedure for the resolution of complaints.

4.9 Control of nonconforming testing and/or calibration work

« The laboratory shall have a policy and procedures that shall be implemented when
any aspect of its testing and/or calibration work, or the results of this work, do not

conform to its own procedures or the agreed requirements of the customer.

4.10 Improvement

= The laboratory shall continually improve the effectiveness of its management system
through the use of the quality policy, quality objectives, audit results, analysis of data,

corrective and preventive actions and management review.
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4.11 Corrective action

« The Ilaboratory shall establish a policy and a procedure and shall designate
appropriate authorities for implementing corrective action when nonconforming work
or departures from the policies and procedures in the management system or
technical operations have been identified.

A problem with the management system or with the technical operations of the
laboratory may be identified through a variety of activities, such as control of
nonconforming work, internal or external audits, management reviews, feedback from
customers and from staff observations.

« The procedure for corrective action shall start with an investigation to determine the
root cause(s) of the problem.

 Cause analysis is the key and sometimes the most difficult part in the corrective
action procedure.

« The laboratory shall monitor the results to ensure that the corrective actions taken
have been effective.
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4.12 Preventive action

 Needed improvements and potential sources of nonconformities, either technical or
concerning the management system, shall be identified.

4.13 Control of records

= The laboratory shall establish and maintain procedures for identification, collection,
indexing, access, filing, storage, maintenance and disposal of quality and technical
record.

= All records shall be legible and shall be stored and retained such a way that they are
readily retrievable in facilities that provide a suitable environment to prevent damage
or deterioration and to prevent loss.

= The laboratory shall retain records of original observations, derived data and
sufficient information to establish an audit trail, calibration records, staff records and a
copy of each test report or calibration certificate issued, for a defined period.

4.14 Internal audits

The laboratory shall periodically, and in accordance with a predetermined schedule and
procedure, conduct internal audits of its activities.
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4.15 Management reviews

In accordance with a predetermined schedule and procedure, the laboratory’s top
management shall periodically conduct a review of the laboratory's management
system and testing and/or calibration activities to ensure their continuing suitability
and effectiveness, and to introduce necessary changes or improvement.
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Technical requirements
5.1 General

Factors contributing to the reliability of the results
* Human Factors
 Accommodation and environmental conditions
e Test and calibration methods and method validation

e Team
* Measurement traceability
e Sampling

« Handling of test and calibration
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Technical requirements
5.2 Personal

= Having competent people to:
= Operate measuring equipment
= Testing
= Evaluate the results
= Sign test reports
= Supervise trainees

= The laboratory needs: Education, training, skills assessment, targets set through
training programs.

= Having the training certificates of all technical staff
= Having described the roles of people: managerial, technical
= Authorizations for activities people perform them
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Technical requirements
5.3 Accommodation conditions

 Environmental Measures and accommodation conditions should not
iInvalidate the results or adversely affect the required quality.

e special care to control and monitoring of environmental conditions

e maintain separate laboratories neighbors with incompatible activities
« control access of people

e ensure cleanliness
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Technical requirements

5.4 Test and calibration methods and method validation
¢ Standardized method and non-standard method
 The methods should be appropriate and should meet the needs
* Use of non-standard method
¢ Subject to agreement with the customer
* Include customer requirements
* Include the purpose of the test
« Validating before use
¢ Inform the customer if the methods proposed is inadequate or outdated
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Technical requirements
5.5 Equipment

e with the required accuracy

e that meet the specifications of the methods

* be operated by authorized personnel

e have instructions on use and maintenance up to date and available

* be uniquely identified

* have identified the calibration status

* manufacturer name, model unique identification, and location

e adjustments, acceptance criteria, date of next calibration

e procedures to ensure proper operation, handling, transport, usage, storage
e planned maintenance
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Technical requirements
5.6 Measurement traceabllity

Calibrate and verify before placing equipment in use

Program and procedure for calibration of equipment, reference standards and
labor (for values and key values) that have significant effect on the results

Use of competent calibration laboratories or recognized by INMETRO/CGCRE
The certificates shall have all the information needed to check its traceability
Intermediate checks

Verification procedure for intermediate checks of equipment,

Maintain a schedule for date a program of intermediated
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Technical requirements
5.7 Sampling

* plan and procedures available at the sampling site

e plans based on statistical methods

e process - cover factors to be controlled

e record deviations, additions or deletions in the procedure.
e sampling procedure

* identification sampler

e environment conditions

e sampling site

e Usually not applicable to EMC Laboratory
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Technical requirements

5.8 Handling of test and calibration items

e transport

* receipt handling, storage

e protecting the integrity of the item

* removal or retention and

e protecting the interests of the laboratory and the client

* keep the item identification during their stay in the same laboratories
e ensure that the items are not confused,

« allow subdivision of groups of items and their transfer into and out of the laboratory
* keep records of: abnormalities, deviations from normal or specified

e customer queries

* maintain, monitor and register the specified environmental conditions
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Technical requirements

5.9 Assuring the quality of test and calibration results
e Proficiency testing
e Interlaboratorial comparisons
* Application of statistical techniques to critically analyze the results
* Record the resulting data so that trends are identifiable
e Preliminary tests with known sources of disturbances
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Technical requirements
5.9 Assuring the quality of test and calibration results

For emission: preliminary test with a known field source
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Technical requirements
5.10 Reporting the results

e Accurately and clearly unambiguously
o Title

 Name and address of the laboratory

*  Where these tests were done

« Univocal identification of the report

« Each page with an identification to ensure that the page is recognized as part of
the report.

e Clear identification of the end of the report

 Name and address of the customer

* Identification of the method utilized

e Description, condition and identification not ambiguous of the item tested
* Date of receipt

e Shall include all the information needed to interpret the result
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