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EXPLANATORY MEMORANDUM

In the context of a people’s Europe, the Commission attaches great importance to
simplifying and clarifying Community law so as to make it clearer and more
accessible to the ordinary citizen, thus giving him new opportunities and the chance
to make use of the specific rights it gives him.

This aim cannot be achieved so long as numerous provisions that have been amended
several times, often quite substantially, remain scattered, so that they must be sought
partly in the original instrument and partly in later amending ones. Considerable
research work, comparing many different instruments, is thus needed to identify the
current rules.

For this reason a codification of rules that have frequently been amended is also
essential if Community law is to be clear and transparent.

On 1 April 1987 the Commission therefore decided' to instruct its staff that all
legislative acts should be codified after no more than ten amendments, stressing that
this is a minimum requirement and that departments should endeavour to codify at
even shorter intervals the texts for which they are responsible, to ensure that the
Community rules are clear and readily understandable.

The Conclusions of the Presidency of the Edinburgh European Council
(December 1992) confirmed this”, stressing the importance of codification as it offers
certainty as to the law applicable to a given matter at a given time.

Codification must be undertaken in full compliance with the normal Community
legislative procedure.

Given that no changes of substance may be made to the instruments affected by
codification, the European Parliament, the Council and the Commission have agreed,
by an interinstitutional agreement dated 20 December 1994, that an accelerated
procedure may be used for the fast-track adoption of codification instruments.

The purpose of this proposal is to undertake a codification of Council
Directive 75/322/EEC of 20 May 1975 on the suppression of radio interference
produced by agricultural or forestry tractors (electromagnetic compatibility)’. The
new Directive will supersede the various acts incorporated in it*; this proposal fully
preserves the content of the acts being codified and hence does no more than bring
them together with only such formal amendments as are required by the codification
exercise itself.

COM(87) 868 PV.

See Annex 3 to Part A of the Conclusions.

Carried out pursuant to the Communication from the Commission to the European Parliament and the
Council — Codification of the Acquis communautaire, COM(2001) 645 final.

See Annex XII, Part A of this proposal.
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The codification proposal was drawn up on the basis of a preliminary consolidation,
in all official languages, of Directive 75/322/EEC and the instruments amending it,
carried out by the Office for Official Publications of the European Communities, by
means of a data-processing system. Where the Articles have been given new
numbers, the correlation between the old and the new numbers is shown in a table
contained in Annex XIII to the codified Directive.
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2007/0166(COD)

WV 75/322/EEC (adapted)
=, 2000/2/EC Art. 1 point 1

Proposal for a

DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

=>, on the suppression of radio interference produced by agricultural or forestry

tractors (electromagnetic compatibility) €

(Text with EEA relevance)

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EUROPEAN UNION,

Having regard to the Treaty establishing the European Community, and in particular Article
X> 95 <X] thereof,

Having regard to the proposal from the Commission,

Having regard to the opinion of the European Economic and Social Committee',

Acting in accordance with the procedure laid down in Article 251 of the Treaty?,

Whereas:

(1)

K

Council Directive 75/322/EEC of 20 May 1975 on the suppression of radio
interference produced by agricultural or forestry tractors (electromagnetic
compatibility)’ has been substantially amended several times’. In the interests of
clarity and rationality the said Directive should be codified.

2)

| ¥ 2000/2/EC Recital 1 (adapted) |

B Directive 75/322/EEC is one of the separate Directives of the EC type-approval
system provided for in Council Directive 74/150/EEC, as replaced by
Directive 2003/37/EC of the European Parliament and of the Council of 26 May 2003

ocCcl..L[...Lp[..-]

ocCcl..L[...Lp[..-]

OJ L 147, 9.6.1975, p. 28. Directive as last amended by Directive 2006/96/EC (OJ L 363, 20.12.2006,
p. 81).

See Annex XII, Part A.
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on type-approval of agricultural or forestry tractors, their trailers and interchangeable
towed machinery, together with their systems, components and separate technical units
and repealing Directive 74/150/EEC°, and lays down technical prescriptions
concerning the suppression of radio interference produced by agricultural or forestry
tractors (electromagnetic compatibility). Those technical prescriptions concern the
approximation of the laws of the Member States to enable the EC type-approval
procedure provided for in Directive 2003/37/EC to be applied in respect of each type
of tractor. Consequently the provisions laid down in Directive 2003/37/EC relating to
agricultural and forestry tractors, their trailers and interchangeable towed machinery,
together with their systems, components and separate technical units apply to this
Directive. <X

K

3) This Directive should be without prejudice to the obligations of the Member States
relating to the time-limits for transposition into national law and application of the
Directives set out in Annex XII, Part B,

WV 2000/2/EC Art. 1 point 2
(adapted)

HAVE ADOPTED THIS DIRECTIVE:

Article 1
For the purposes of this Directive, ‘vehicle’ means any vehicle as defined in B> Article 2(d)
of Directive 2003/37/EC XI .

Article 2
No Member State may refuse to grant EC type-approval or national type-approval to a

vehicle, system, component or separate technical unit on grounds relating to electromagnetic
compatibility if the requirements of X> Annexes I to XI <X are fulfilled.

WV 2000/2/EC Att. 1 point 4
(adapted)

Article 3

This Directive shall constitute X> ‘another Community directive’ <X] for the purposes of
Atticle 1(4) of Directive 2004/108/EC of the European Parliament and of the Council® .

> OJ L 171,9.7.2003, p. 1. Directive as last amended by Directive 2006/96/EC.
6 OJ L 390, 31.12.2004, p. 24.
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|\ 75/322/EEC (adapted)

Article 4

The amendments necessary to adapt the requirements of Annexes X> 1 to XI <X to take
account of technical progress shall be adopted in accordance with the procedure X> referred
to <XI in Article X> 20(2) of Directive 2003/37/EC <XI .

Article 5

> Member States shall communicate to the Commission the text of the main provisions of
national law which they adopt in the field covered by this Directive. <X]

K

Article 6

Directive 75/322/EEC, as amended by the acts listed in Annex XII, Part A, is repealed,
without prejudice to the obligations of the Member States relating to the time-limits for
transposition into national law and application of the Directives set out in Annex XII, Part B.

References to the repealed Directive shall be construed as references to this Directive and
shall be read in accordance with the correlation table in Annex XIII.
Article 7

This Directive shall enter into force on the twentieth day following that of its publication in
the Official Journal of the European Union.

It shall apply from...

|\ 75/322/EEC

Article 8
This Directive is addressed to the Member States.

Done at Brussels,

For the European Parliament For the Council
The President The President
6
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ANNEX I

ANNEX II

ANNEX IIT

ANNEX IV

K

LIST OF ANNEXES

REQUIREMENTS TO BE MET BY VEHICLES AND
ELECTRICAL/ELECTRONIC SUB-ASSEMBLIES FITTED TO A
VEHICLE

Appendix 1 Vehicle broadband reference limits: Antenna—vehicle
separation: 10 m

Appendix 2 Vehicle broadband reference limits: Antenna—vehicle
separation: 3 m

Appendix 3 Vehicle narrowband reference limits: Antenna—vehicle
separation: 10 m

Appendix 4 Vehicle narrowband reference limits: Antenna—vehicle
separation: 3 m

Appendix 5 Broadband reference limits of electrical/electronic sub-
assembly

Appendix 6 Narrowband reference limits of electrical/electronic sub-
assembly

Appendix 7 Example of the EC type-approval mark

Information document No ... pursuant to Annex I to Directive 2003/37/EC
relating to EC type-approval of an agricultural or forestry tractor concerning
electromagnetic compatibility (Directive [75/322/EEC])

Appendix 1
Appendix 2

Information document No ... relating to EC type-approval of an
electrical/electronic sub-assembly with respect to electromagnetic
compatibility (Directive [75/322/EEC])

Appendix 1
Appendix 2
MODEL: EC TYPE-APPROVAL CERTIFICATE "VEHICLE"

Appendix to EC type-approval certificate No ...

EN



EN

ANNEX V

ANNEX VI

ANNEX VII

ANNEX VIII

ANNEX IX

ANNEX X

ANNEX XI

MODEL: EC TYPE-APPROVAL CERTIFICATE "ESA"
Appendix to EC type-approval certificate No ...

METHOD OF MEASUREMENT OF RADIATED BROADBAND
ELECTROMAGNETIC EMISSIONS FROM VEHICLES

Appendix 1 Figure 1 TRACTOR TEST AREA
Figure 2 POSITION OF ANTENNA RELATIVE
TO TRACTOR

METHOD OF MEASUREMENT OF RADIATED NARROWBAND
ELECTROMAGNETIC EMISSIONS FROM VEHICLES

METHOD OF TESTING FOR IMMUNITY OF VEHICLES TO
ELECTROMAGNETIC RADIATION

Appendix 1
Appendix 2
Appendix 3 Characteristics of test signal to be generated

METHOD OF MEASUREMENT OF RADIATED BROADBAND
ELECTROMAGNETIC EMISSIONS FROM ELECTRICAL/ELECTRONIC
SUB-ASSEMBLIES

Appendix 1 Figure 1 Electrical/electronic sub-assembly test area
boundary
Appendix 2 Figure 1 Radiated electromagnetic emissions from

an ESA test layout (General plan view)

Figure 2 Radiated electromagnetic emissions from
an ESA view of test bench plane of
longitudinal symmetry

METHOD OF MEASUREMENT OF RADIATED NARROWBAND
ELECTROMAGNETIC EMISSIONS FROM ELECTRICAL/ELECTRONIC
SUB-ASSEMBLIES

METHOD(S) OF TESTING FOR IMMUNITY OF
ELECTRICAL/ELECTRONIC SUB-ASSEMBLIES TO
ELECTROMAGNETIC RADIATION

Appendix 1 Figure 1 150 mm Stripline testing
Figure 2 150 mm Stripline testing
Figure 3 800 mm Stripline testing



Figure 4 800 mm Stripline dimensions

Appendix 2 Figure 1 Example of BCI test configuration
Appendix 3 Figure 1 TEM cell testing

Figure 2 Design of rectangular TEM cell

Figure 3 Typical TEM cell dimensions
Appendix 4 Free field ESA immunity test

Figure 1 Test layout (general plan view)

Figure 2 View of test bench plane of longitudinal

symmetry

Part A: Repealed Directive with list of its successive amendments
ANNEX XII:
Part B: List of time-limits for transposition into national law and application

ANNEX XIII:  Correlation table
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WV 2000/2/EC Art. 1 point 5 and
Annex

ANNEX I

REQUIREMENTS TO BE MET BY VEHICLES AND ELECTRICAL/ELECTRONIC

1.1.

2.1.

2.1.1.

SUB-ASSEMBLIES FITTED TO A VEHICLE

SCOPE

This Directive applies to the electromagnetic compatibility of vehicles covered by
Article 1. It also applies to electrical or electronic separate technical units intended to
be fitted to the vehicles.

DEFINITIONS
For the purposes of this Directive:

‘Electromagnetic compatibility’ means the ability of a vehicle or component(s) or
separate technical unit(s) to function satisfactorily in its electromagnetic environment
without introducing intolerable electromagnetic disturbances to anything in that
environment.

‘Electromagnetic disturbance’ means any electromagnetic phenomenon which may
degrade the performance of a vehicle or component(s) or separate technical unit(s).
An electromagnetic disturbance may be electromagnetic noise, an unwanted signal or
a change in the propagation medium itself.

‘Electromagnetic immunity’ means the ability of a vehicle or component(s) or
separate technical unit(s) to perform without degradation of performance in the
presence of specified electromagnetic disturbances.

‘Electromagnetic environment’ means the totality of electromagnetic phenomena
existing at a given location.

‘Reference limit’ means the nominal level to which type-approval and conformity of
production limit values are referenced.

‘Reference antenna’ for the frequency range 20 to 80 MHz: means a shortened
balanced dipole being a half wave resonant dipole at 80 MHz, and for the frequency
range above 80 MHz: means a balanced half wave resonant dipole tuned to the
measurement frequency.

‘Broadband emission” means an emission which has a bandwidth greater than that of
a particular measuring apparatus or receiver.

‘Narrowband emission’ means an emission which has a bandwidth less than that of a
particular measuring apparatus or receiver.

10
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‘Electrical/electronic system’ means (an) electrical and/or electronic device(s) or
set(s) of devices together with any associated electrical connections which form part
of a vehicle but which are not intended to be type approved separately from the
vehicle.

2.1.10.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

‘Electrical/electronic sub-assembly’ (ESA) means an electrical and/or electronic
device or set(s) of devices intended to be part of a vehicle, together with any
associated electrical connections and wiring, which performs one or more specialised
functions. An ESA may be approved at the request of a manufacturer as either a
‘component’ or a ‘separate technical unit (STU)’ (see D> Article 4(1)(c) of
Directive 2003/37/EC <X1).

2.1.11.

WV 2000/2/EC Art. 1 point 5 and
Annex

‘Vehicle type’ in relation to electromagnetic compatibility means vehicles which do
not differ essentially in such respects as:

2.1.11.1.the overall size and shape of the engine compartment;

2.1.11.2.the general arrangement of the electrical and/or electronic components and the

general wiring arrangement;

2.1.11.3.the primary material of which the body or shell (if applicable) of the vehicle is

2.1.12.

constructed (for example, a steel, aluminium or fibreglass body shell); the presence
of panels of different material does not change the vehicle type provided the primary
material of the body is unchanged; however, such variations must be notified.

An ‘ESA type’ in relation to electromagnetic compatibility means ESAs which do
not differ in such essential respects as:

2.1.12.1.the function performed by the ESA;

2.1.12.2.the general arrangement of the electrical and/or electronic components, if applicable.

11
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3.1.

APPLICATION FOR EC TYPE-APPROVAL

Approval of a vehicle type

3.1.1.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

The application for approval of a vehicle type, with regard to its electromagnetic
compatibility pursuant to Article > 4(1) of Directive 2003/37/EC <X shall be
submitted by the vehicle manufacturer.

WV 2000/2/EC Art. 1 point 5 and
Annex

A model for the information document is set out in Annex I1.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

The vehicle manufacturer shall draw up a schedule describing all projected
combinations of relevant vehicle electrical/electronic systems or ESAs, body styles,
variations in body material, general wiring arrangements, engine variations, left-
hand/right-hand drive versions and wheelbase versions. Relevant vehicle
electrical/electronic systems or ESAs are those which may emit significant
broadband or narrowband radiation and/or those which are involved in the driver's
direct control (see point 6.4.2.3 ) of the vehicle.

EN

WV 2000/2/EC Art. 1 point 5 and
Annex

A representative vehicle shall be selected from this schedule for the purpose of being
tested, in mutual agreement between the manufacturer and the competent authority.
This vehicle shall represent the vehicle type (see Appendix 1 to Annex II). The
choice of vehicle shall be based on the electrical/electronic systems offered by the
manufacturer. One more vehicle may be selected from this schedule for the purpose
of being tested if it is considered by mutual agreement between the manufacturer and
the competent authority that different electrical/electronic systems are included
which are likely to have a significant effect on the vehicle's electromagnetic
compatibility compared with the first representative vehicle.

The choice of the vehicle(s) in conformity with point 3.1.4 is limited to
vehicle/electrical/electronic system combinations intended for actual production.

The manufacturer may supplement the application with a report from tests which
have been carried out. Any such data provided may be used by the approval authority
for the purpose of drawing up the EC type-approval certificate.

12
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3.2

If the technical service responsible for the type-approval test carries out the test
itself, then a vehicle representative of the type to be approved, according to point
3.1.4 shall be provided.

Approval of a type of ESA

3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

3.2.6.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

The application for approval of a type of ESA with regard to its electromagnetic
compatibility pursuant to Article > 4(1) of Directive 2003/37/EC <X shall be
submitted by the vehicle manufacturer or by the manufacturer of the ESA.

A model for the information document is set out in Annex I11.

The manufacturer may supplement the application with a report from tests which
have been carried out. Any such data provided may be used by the approval authority
for the purpose of drawing up the EC type-approval certificate.

If the technical service responsible for the type-approval test carries out the test
itself, then a sample of the ESA system representative of the type to be approved
shall be provided, if necessary, after discussion with the manufacturer on, for
example, possible variations in the layout, the number of components and the
number of sensors. If the technical service deems it necessary, it may select a further
sample.

The sample(s) must be clearly and indelibly marked with the manufacturer's trade
name or mark and the type designation.

Where applicable, any restrictions on use [X> shall <XI be identified. Any such
restrictions X> shall <XI be included in X> the information document set out in <Xl
Annex IIT and/or X> in the EC type-approval certificate set out in Annex <XI V.

4.1.

4.1.1.

WV 2000/2/EC Art. 1 point 5 and
Annex

TYPE-APPROVAL
Routes to type-approval
Type-approval of a vehicle

The following alternative routes to type-approval of a vehicle may be used at the
discretion of the vehicle manufacturer.

13
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4.1.1.1.

Approval of a vehicle installation

4.1.1.2.

4.1.1.3.

WV 2000/2/EC Art. 1 point 5 and

Annex (adapted)

A vehicle installation may achieve type-approval directly by following the provisions
laid down in point 6 . If this route is chosen by a vehicle manufacturer, no separate
testing of electrical/electronic systems or ESAs is required.

Approval of vehicle type by testing of individual ESAs

A vehicle manufacturer may obtain approval for the vehicle by demonstrating to the
approval authority that all the relevant (see point 3.1.3 ) electrical/electronic systems
or ESAs have individually been approved in accordance with this Directive and have
been installed in accordance with any conditions attached thereto.

A manufacturer, if he wishes, may obtain approval pursuant to this Directive if the
vehicle has no equipment of the type which is subject to immunity or emission tests.
The vehicle shall have no systems as specified in point 3.1.3 (immunity) and no
spark ignition equipment. Such approvals X> shall <XI not require testing.

WV 2000/2/EC Art. 1 point 5 and
Annex

Type-approval of an ESA

Type-approval may be granted to an ESA to be fitted either to any vehicle type or to
a specific vehicle type or types requested by the manufacturer. ESAs involved in the
direct control of vehicles will normally receive type-approval in conjunction with a
vehicle manufacturer.

14
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4.2.

Granting of type-approval

4.2.1. Vehicle
WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

4.2.1.1. If the representative vehicle fulfils the requirements of this Directive, EC
type-approval pursuant to Article 4 of Directive > 2003/37/EC <Xl shall be granted.

4.2.1.2. A model for the EC type-approval certificate is set out in Annex IV.

4.2.2. ESA

4.2.2.1. If the representative ESA system(s) fulfil(s) the requirements of this Directive, EC
type-approval pursuant to Article 4 of Directive > 2003/37/EC <Xl shall be granted.

WV 2000/2/EC Art. 1 point 5 and
Annex

4.2.2.2. A model for the EC type-approval certificate is given in Annex V.

4.2.3. In order to draw up the certificates referred to in point 4.2.1.2 or 4.2.2.2, the
competent authority of the Member State granting the approval may use a report
prepared by an approved or recognised laboratory or in accordance with the
provisions of this Directive.

4.3. Amendments to approvals

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

4.3.1. In the case of amendments to approvals granted pursuant to this Directive, the
provisions of Article ¥ 5(2) and (3) of Directive 2003/37/EC <XI shall apply.

WV 2000/2/EC Art. 1 point 5 and
Annex

4.3.2. Amendment of a vehicle type-approval by ESA addition or substitution.

4.3.2.1. Where a vehicle manufacturer has obtained approval for a vehicle installation and

wishes to fit an additional or substitutional electrical/electronic system or ESA which
has already received approval pursuant to this Directive, and which will be installed
in accordance with any conditions attached thereto, the vehicle approval may be
amended without further testing. The additional or substitutional electrical/electronic

15
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4.3.2.2.

4.3.2.3.

system or ESA shall be considered as part of the vehicle for conformity of
production purposes.

Where the additional or substitutional part(s) has (have) not received approval
pursuant to this Directive, and if testing is considered necessary, the whole vehicle
shall be deemed to comply if the new or revised part(s) can be shown to comply with
the relevant requirements of point 6 or if, in a comparative test, the new part can be
shown not to be likely to adversely affect compliance of the vehicle type.

The addition by a vehicle manufacturer to an approved vehicle of standard domestic
or business equipment, other than mobile communication equipment' which
complies with Directive 2004/108/EC, and is installed according to the
recommendations of the equipment and vehicle manufacturers, or the substitution or
removal thereof, shall not invalidate the vehicle approval. This shall not preclude
vehicle manufacturers fitting communication equipment with suitable installations
guidelines developed by the vehicle manufacturer and/or manufacturer(s) of such
communication equipment. The vehicle manufacturer shall provide evidence (if
requested by the test authority) that vehicle performance is not adversely affected by
such transmitters. This may be a statement that the power levels and installation are
such that the immunity levels of this Directive offer sufficient protection when
subject to transmission alone, namely excluding transmission in conjunction with the
tests specified in point 6. This Directive does not authorise the use of a
communication transmitter when other requirements on such equipment or its use
apply. A vehicle manufacturer may refuse to install in his vehicle standard domestic
or business equipment which complies with Directive 2004/108/EC.

5. MARKING
5.1. Every ESA conforming to a type approved pursuant to this Directive shall bear an
EC type-approval mark.
WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)
5.2. This mark shall consist of a rectangle surrounding the letter ‘e’ followed by the

distinguishing number of the Member State which has granted EC type-approval:

For example: radio telephone and citizens’ band radio.

16
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WV 2000/2/EC Art. 1 point 5 and
Annex

= 2003 Act of Accession,

Art. 20 and Annex I, pt. 1(A)(13),
p. 57

=, 2006/96/EC Art. 1 and Annex,
pt. A.12.

1 for Germany; 2 for France; 3 for Italy; 4 for the Netherlands; 5 for Sweden; 6 for
Belgium; =, 7 for Hungary; 8 for the Czech Republic; € 9 for Spain; 11 for the
United Kingdom; 12 for Austria; 13 for Luxembourg; 17 for Finland; 18 for
Denmark; =»; 19 for Romania; € =»; 20 for Poland; € 21 for Portugal; 23 for
Greece; 24 for Ireland; =2 26 for Slovenia; 27 for Slovakia; 29 for Estonia; 32 for
Latvia; € =», 34 for Bulgaria; € =¥»; 36 for Lithuania; 49 for Cyprus; 50 for
Malta. €

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

It must also include in the vicinity of the rectangle the four-digit sequential number
(with leading zeros as applicable) — hereinafter referred to as ‘base approval
number’ — contained in Section 4 of the type-approval number shown on the EC
type-approval certificate issued for the type of device in question (see Annex V),
preceded by the two figures indicating the sequence number assigned to the most
recent major technical amendment to Directive 75/322/EEC [X> , as replaced by this
Directive, <X] on the date EC component type-approval was granted.

5.3.

5.4.

5.5.

5.6.

WV 2000/2/EC Art. 1 point 5 and
Annex

The EC type-approval mark must be affixed to the main part of the ESA (for
example the electronic control unit) in such a way as to be clearly legible and
indelible.

An example of the EC type-approval mark is set out in Appendix 7.

No marking is required for electrical/electronic systems included in vehicle types
approved by this Directive.

Markings on ESAs in compliance with point 5.3 need not be visible when the ESA is
installed in a vehicle.

17
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6.1.

6.1.1.

6.2.

6.2.1.

6.2.2.

6.2.2.1.

6.2.2.2.

6.2.2.3.

6.3.

6.3.1.

6.3.2.

6.3.2.1.

SPECIFICATIONS
General specification

A vehicle (and its electrical/electronic system(s) or ESAs) shall be so designed,
constructed and fitted as to enable the vehicle, in normal conditions of use, to comply
with the requirements of this Directive.

Specifications concerning broadband electromagnetic radiation from vehicles
fitted with spark ignition

Method of measurement

The electromagnetic radiation generated by the vehicle representative of its type shall
be measured using the method described in Annex VI at either of the defined antenna
distances. The choice shall be made by the vehicle manufacturer.

Vehicle broadband reference limits

If measurements are made using the method described in Annex VI using a vehicle-
to-antenna spacing of 10,0 + 0,2 m, the radiation reference limits shall be 34 dB
microvolts/m (50 microvolts/m) in the 30 to 75 MHz frequency band and 34 to 45 dB
microvolts/m (50 to 180 microvolts/m) in the 75 to 400 MHz frequency band, this
limit increasing logarithmically (linearly) with frequencies above 75 MHz as shown
in Appendix 1 to this Annex. In the 400 to 1 000 MHz frequency band the limit
remains constant at 45 dB microvolts/m (180 microvolts/m).

If measurements are made using the method described in Annex VI using a vehicle-
to-antenna spacing of 3,0 = 0,05 m, the radiation reference limits shall be 44 dB
microvolts/m (160 microvolts/m) in the 30 to 75 MHz frequency band and 44 to
55 dB microvolts/m (160 to 562 microvolts/m) in the 75 to 400 MHz frequency
band, this limit increasing logarithmically (linearly) with frequencies above 75 MHz
as shown in Appendix 2 to this Annex. In the 400 to 1 000 MHz frequency band the
limit remains constant at 55 dB microvolts/m (562 microvolts/m).

On the vehicle representative of its type, the measured values, expressed in dB
microvolts/m, (microvolts/m), shall be at least 2,0 dB (20 %) below the reference
limits.

Specifications concerning narrowband electromagnetic radiation from vehicles
Method of measurement

The electromagnetic radiation generated by the vehicle representative of its type shall
be measured using the method described in Annex VII at either of the defined
antenna distances. The choice shall be made by the vehicle manufacturer.

Vehicle narrowband reference limits

If measurements are made using the method described in Annex VII using a vehicle-
to-antenna spacing of 10,0 0,2 m, the radiation-reference limits shall be 24 dB
microvolts/m (16 microvolts/m) in the 30 to 75 MHz frequency band and 24 to 35 dB

18
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6.3.2.2.

6.3.2.3.

6.3.2.4.

6.4.

6.4.1.

6.4.2.

6.4.2.1.

6.4.2.2.

6.4.2.3.

microvolts/m (16 to 56 microvolts/m) in the 75 to 400 MHz frequency band, this
limit increasing logarithmically (linearly) with frequencies above 75 MHz as shown
in Appendix 3 of this Annex. In the 400 to 1 000 MHz frequency band the limit
remains constant at 35 dB microvolts/m (56 microvolts/m).

If measurements are made using the method described in Annex VII using a vehicle-
to-antenna spacing of 3,0 + 0,05 m, the radiation reference limit shall be 34 dB
microvolts/m (50 microvolts/m) in the 30 to 75 MHz frequency band and 34 to 45 dB
microvolts/m (50 to 180 microvolts/m) in the 75 to 400 MHz frequency band, this
limit increasing logarithmically (linearly) with frequencies above 75 MHz as shown
in Appendix 4 to this Annex. In the 400 to 1 000 MHz frequency band the limit
remains constant at 45 dB microvolts/m (180 microvolts/m).

On the vehicle representative of its type, the measured values, expressed in dB
microvolts/m (microvolts/m), shall be at least 2,0 dB (20 %) below the reference
limit.

Notwithstanding the limits defined in points 6.3.2.1, 6.3.2.2 and 6.3.2.3 of this
Annex, if, during the initial step described in point 1.3 of Annex VII, the signal
strength measured at the vehicle broadcast radio antenna is less than 20 dB
microvolts/m (10 microvolts/m) over the frequency range 88 to 108 MHz, then the
vehicle shall be deemed to comply with the limits for narrowband emissions and no
further testing will be required.

Specifications concerning immunity of vehicles to electromagnetic radiation
Method of testing

The immunity to electromagnetic radiation of the vehicle representative of its type
shall be tested by the method described in Annex VIII.

Vehicle immunity reference limits.

If tests are made using the method described in Annex VIII, the field strength
reference level shall be 24 volts/m rms in over 90 % of the 20 to 1 000 MHz
frequency band and 20 volts/m rms over the whole 20 to 1 000 MHz frequency band.

The vehicle representative of its type shall be considered as complying with
immunity requirements if, during the tests performed in accordance with Annex VIII,
and subjected to a field strength, expressed in volts/m, of 25 % above the reference
level, there shall be no abnormal change in the speed of the driven wheels of the
vehicle, no degradation of performance which would cause confusion to other road
users, and no degradation in the driver's direct control of the vehicle which could be
observed by the driver or other road user.

The driver's direct control of the vehicle is exercised by means of, for example,
steering, braking, or engine speed control.
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6.5.

6.5.1.

6.5.2.

6.5.2.1.

6.5.2.2.

6.6.

6.6.1.

6.6.2.

6.6.2.1.

6.6.2.2.

6.7.

6.7.1.

Specification concerning broadband electromagnetic interference generated by
ESAs

Method of measurement

The electromagnetic radiation generated by the ESA representative of its type shall
be measured by the method described in Annex IX.

ESA broadband reference limits

If measurements are made using the method described in Annex IX, the radiation
reference limits shall be 64 to 54 dB microvolts/m (1 600 to 500 microvolts/m) in the
30 to 75 MHz frequency band, this limit decreasing logarithmically (linearly) with
frequencies above 30MHz, and 54 to 65dB microvolts/m (500 to
1 800 microvolts/m) in the 75 to 400 MHz band, this limit increasing logarithmically
(linearly) with frequencies above 75 MHz as shown in Appendix 5 to this Annex. In
the 400 to 1000MHz frequency band the limit remains constant at
65 dB microvolts/m (1 800 microvolts/m).

On the ESA representative of its type, the measured values, expressed in dB
microvolts/m, (microvolts/m) shall be at least 2,0 dB (20 %) below the reference
limits.

Specifications concerning narrowband electromagnetic interference generated
by ESAs

Method of measurement

The electromagnetic radiation generated by the ESA representative of its type shall
be measured by the method described in Annex X.

ESA narrowband reference limits.

If measures are made using the method described in Annex X, the radiation reference
limits shall be 54 to 44 dB microvolts/m (500 to 160 microvolts/m) in the 30 to
75 MHz frequency band, this limit decreasing logarithmically (linearly) with
frequencies above 30 MHz, and 44 to 55 dB microvolts/m (160 to 560 microvolts/m)
in the 75 to 400 MHz band, this limit increasing logarithmically (linearly) with
frequencies above 75 MHz as shown in Appendix 6 to this Annex. In the 400 to
1 000 MHz frequency band the limit remains constant at 55 dB microvolts/m
(560 microvolts/m).

On the ESA representative of its type, the measured value, expressed in dB
microvolts/m (microvolts/m) shall be at least 2,0 dB (20 %) below the reference
limits.

Specifications concerning immunity of ESAs to electromagnetic radiation
Method(s) of testing

The immunity to electromagnetic radiation of the ESA representative of its type shall
be tested by the method(s) chosen from those described in Annex XI.

20

EN



EN

6.7.2.

6.7.2.1.

6.7.2.2.

7.1.

7.2.

7.3.

8.1.

8.2.

8.3.

ESA immunity reference limits

If tests are made using the methods described in Annex XI, the immunity test
reference levels shall be 48 volts/m for the 150 mm stripline testing method,
12 volts/m for the 800 mm stripline testing method, 60 volts/m for the transverse
electromagnetic mode (TEM) cell testing method, 48 mA for the bulk current
injection (BCI) testing method and 24 volts/m for the free field testing method.

On the ESA representative of its type at a field strength or current expressed in
appropriate linear units 25 % above the reference limit, the ESA shall not exhibit any
malfunction which would cause any degradation of performance which could cause
confusion to other road users or any degradation in the driver's direct control of a
vehicle fitted with the system which could be observed by the driver or other road
user.

CONFORMITY OF PRODUCTION

Conformity of production with regard to the electromagnetic compatibility of the
vehicle or component of separate technical unit shall be checked on the basis of the
data contained in the EC type-approval certificate(s) set out in Annex IV and/or V as
appropriate.

If the conformity of a vehicle, component or STU taken from the series is being
verified, production shall be deemed to conform to the requirements of this Directive
in relation to broadband radiated emissions and narrowband radiated emissions if the
levels measured do not exceed by more than 2 dB, (25 %) the reference limits
prescribed in points 6.2.2.1, 6.2.2.2, 6.3.2.1 and 6.3.2.2 (as appropriate).

If the conformity of a vehicle, component or STU taken from the series is being
verified, production shall be deemed to conform to the requirements of this Directive
in relation to immunity to electromagnetic radiation if the vehicle, component or
STU does not exhibit any degradation relating to the direct control of the vehicle
which could be observed by the driver or other road user when the vehicle,
component or STU is in the state defined in point 4 of Annex VIII and subjected to a
field strength, expressed in volts/m, up to 80 % of the reference limits prescribed in
point 6.4.2.1 of this Annex.

EXCEPTIONS

Where a vehicle or electrical/electronic system or ESA does not include an electronic
oscillator with an operating frequency greater than 9 kHz, it shall be deemed to
comply with point 6.3.2 or 6.6.2 of this Annex and with Annexes VII and X.

Vehicles which do not have electrical/electronic systems or ESAs involved in the
direct control of the vehicle need not be tested for immunity and shall be deemed to
comply with point 6.4 of this Annex and with Annex VIII .

ESAs whose functions are not involved in the direct control of the vehicle need not
be tested for immunity and shall be deemed to comply with point 6.7 of this Annex
and with Annex XI .
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8.4.

8.5.

Electrostatic discharge

For vehicles fitted with tyres, the vehicle body/chassis can be considered to be an
electrically isolated structure. Significant electrostatic forces in relation to the
vehicle's external environment only occur at the moment of occupant entry into or
exit from the vehicle. As the vehicle is stationary at these moments, no type-approval
test for electrostatic discharge is deemed necessary.

Conducted transients

Since during normal driving, no external electrical connections are made to vehicles,
no conducted transients are generated in relation to the external environment. The
responsibility of ensuring that equipment can tolerate the conducted transients within
a vehicle, for example due to load switching and interaction between systems, lies
with the manufacturer. No type-approval test for conducted transients is deemed
necessary.
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Appendix 1

Vehicle broadband reference limits

Antenna—yvehicle separation: 10 m

|
Limur | |dB{pVim]|, at frequency £ (MHz|
Band width
30w 75 MHz Ti o400 MHz 400 to 1000 MHz
120 kHz L=34 L=34 + 15.13 log (t/75) L=43
uasi-prak
_ ) ‘ & Linear, when plotted =
Band width 120 kHz dB vs log frequency .
dBum
450 600 900
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A 750
: A SBO
W0 o A 280
‘I 2 230
G
190
A 150 :
34 GO ([|e— oy e
e SR
45 65 !
H .‘ Spot trequencies i
30 75 400 1000

EN

Frequency — megahertz — logarithmic

See point 6.2.2.1 of Annex |
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Appendix 2

Vehicle broadband reference limits

Antenna—vehicle separation: 3 m

————
Limit L [dB{pVim)|, ar frequency f (MHz)
Band width
30 to 75 MH: 75 vo 400 MHz 400 ro 1 000 MHz
120 kHz L=44 L=44 + 15.13 log ({75} L=55
Quasi-peak :
Band wideh 120 kHz e Linear, when plotted ——> '
dB vs log frequency
dB\m  p\m
- 450 600 900
55 1 562 [ A A A A
] A 750
- A 380
L] A 280
EEIIIIIj ] 1.31 b { 230
B - 190
- 2 150
44 1160 A A g 0
. 45 65 |
‘ Spor frequencics
an 400 1000

Frequency — megahertz — logarithmic

See point 6.2.2.2 of Annex |

24

EN



Appendix 3

Vehicle narrowband reference limits

Antenna—yvehicle separation: 10 m

Limir L [dB{p¥im])|, at frequency f (MHz)

Band width 120 kHz

Band width
Mo 75 MH: 75 to 400 MHz 400 o 1 000 MHz
120kHz L=24 L=24+ 15,13 log (f/75) =35
Peak i i
| i

Lo Linear, when plotted eee——
db vs I'”H frequency

B0 | W 450 600 900
35 456 | T T A A A A
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i A 380

= A 280 |
30/ 31 [

v 2 230 |

2] s 190

] 2 150
24 T16 A A g 20

] %5 65

A st requencies
30 15 400 1000

EN

Frequency — megahertz — logarithmic

See point 6.3.2.1 of Annex |
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Appendix 4

Vehicle narrowband reference limits

Antenna—vehicle separation: 3 m

— —
Lamit L [dBipVim)|, ar frequency £ (MHz)
Band width
30t 75 MHz 75 ro 400 MHz 400 tor 1 000 MHz
120 kH= L=34 L=34 2 15.13 log (f75) L=45
Peak
Band width 120 kHz < lk;::tlr‘.I\I;nlt;t;];.r::.r:{ —>
We
B, v 450 600 500
4 180 A A A A
l A 750
, A 380
0% <+ 100 A 280
T o A 230
G
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34 3 50 VA 120
45 65 |
: Example of
‘ spot frequencies !
15 400 1000

Frequency — megahertz — logarithmic

See point 6.3.2.2 of Annex I
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Appendix 5

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

X> Broadband reference limits of <X] electrical/electronic sub-assembly

WV 2000/2/EC Art. 1 point 5 and
Annex

Limit L. [dB(pV/mj]], at frequency f (MHz)

Band width
i0 e 75 MHe T5 v 400 MHz 4000 vy 1 000 MHz
120 kHz L=t = 25.13 log (730} L=54 + 15.13 log (£735) L=h%
i
1
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Band width 120 kHz € e Liniar, when plorted ———>>

dB vs log frequency
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65 1800 4 4.4 4
: A 750
60 .1 1000 A
E_ L 45
: -Al ..........
+ 500 [~
54 65
I ‘ Spot frequencies :
T % 400 1000

Frequency — megahertz — logarithmic

See point 6.5.2.1 of Annex I
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Appendix 6

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

X> Narrowband reference limits of <X] electrical/electronic sub-assembly

—-—
Limit L [dB{pVim]], ar frequency f (MHz)
Band width
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See point 6.6.2.1 of Annex I
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Appendix 7

Example of the EC type-approval mark

c>6mm

—7\ 20

e 3
3
S NV JL

Q

020148

The ESA bearing the above EC type-approval mark is a device which has been approved in
Germany (el) under the base approval number 0148. The first two digits (02) indicate that the
device conforms with the requirements of Directive 75/322/EEC, as amended by Directive
> 2000/2/EC X1 .

win

The figures used are only indicative.
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WV 2001/3/EC Art. 2 and Annex II
(adapted)

ANNEX 11

Information document No ... pursuant to Annex I to Directive B> 2003/37/EC <X
relating to EC type-approval of an agricultural or forestry tractor concerning
electromagnetic compatibility (Directive [75/322/EEC])

The following information, if applicable, must be supphied in triplicate and inclode a list of contents. Amy
drawings must be supplied in appropriate scale and in sulficient detail on size A4 or on a folder of A4 format.

Photegraphs, if any. must show sallicient detail Detals mum be provided of the working of amy systiems,
components or technical amits with dectronic controls.

. General

0l Makels) (trade mark registered by the reanulacierer
0.2 Type {specify any variants ind versionsl:

0% Weans of idestification of rrpe. if masked on the wehick:
[R5 Mamafacrurer's plars focation and method of affixing):
LIE'R Caiegory of wehicle:

05 Namne and address of manufaceurer

0E Misneis) and addressies) of assembily plancjs

1 General consmruction characteristics of the vehicle

Fomographis: and'or drawings of a represeniative vehicle

1k Peeition and arrangement of the engme:

3 Erginie

L Type and commercizl descripoion of the parern engme fas marked on the engine or ocher means of
sdentiSicarion):

LR Mame and address of manufacrarer.

LR K Operating principle:
— spark ignition/compression igeetion (')
—  darect injectionimpecoan |°f
— four sirokerwa smoke {1
LE16  Mumber and arrangement of cilindens:
LELS MaKimis rofgies ... e
LR Fuel feed:
31130 Feod pung

Pressure 7] or characierisiic dizgram ... kPa
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11EL

1LLed0,

1I5

Rl

{REN]

3112

1L

LARE-ES

e |

116

a5

4.5

2.5

4.

LR

Injecrion s

Descrption af spem:

Eleviranic gontrel fusrions:

Descrigtion of symem:

Electrical e

Nominal voltage ..., pasiveaegiive cith (1)

Generilon

Type

Raipd power; VA

Trissrmisiisn

Type (mechanical hydradic. decric, eick

Beried descripdon of dhe decmcal decmenic compenenty: (i any
Saspension tebers appropria)

Beiel descriptinn of te decrricalleevironic compenents (f any)
Stceriag

Briel Sescripsion of the deciricallebcironic compenenes GF anyi:
Range and mrthed of adnmtment, if any, of the siesring comired:
Brakes

For tractors widh antidock brake sysems. descriprion of sysem operadon (ncudng any ekoroaic pans,
eleciric block dagram. hydraulc or presmatic cirour plare

Feld of wisiem, glaring, wind wipers and rear-view e

Glazing:

Brief descriprion of the elecmcljekormic componems OF fined) of the sideswindow operiting medhantsm:
Windscreen wipers:

Technizal dewriztine:

Deslroiting and deréstiag:

Technical description:

Rear-viw stirork| (positon of cabj:

Brief descriprion of the elecincaljelsormic componems §F fined) of the adjusting geneme
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10.

10.3.

10.3.1.4.

10.3.1.5.

10.3.1.6.

10.5.

10.5.1.

10.5.2,

10.5.3,

10.5.4,

11.

11.3.

11.

12.8.

Roll-over protective structures, weather protection, seats, load platforms
Sears and foorrests:

Position and main characteristics:

Adjustment system:

Disr;l‘.aremt and locking system:

Suppression of radio interference:

Description and drawings/photogeaphs of the shapes and constituent marerials of the part of the body
forming the engine compartment and adjacent parts of the passenger compartment:

Drawings or photographs of the position of the metal components housed in the engine compartment fe.g.
heating appliances, spare wheel, air filter, steering mechanism, ewc):

Table and drawing of radio interference control equipment:

Particulars of the nominal value of the direct current resistances, and in the case of resistive ignition cables,
of their nominal resistance per metre;

Lighting and light-signalling devices
Brief description of electricaljelectronic components other than lamps (if any):
Miscellaneoiis

Description of the on-board electronics used for the operation and control of the vehicle-mounted or towed
implements:

('} Delete as appropriate.
% Indicate rolerance.”
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Appendix 1

Description of vehicle chosen to represent the type

Body style:
Left or right hand drive:
Wheelbase:

Component options:

33

WV 2000/2/EC Art. 1 point 5 and
Annex
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Appendix 2

Relevant test report(s) supplied by the manufacturer or approved/recognised laboratories for
the purpose of drawing up the EC type-approval certificate.

34

EN



EN

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

ANNEX 111

Information document No ... relating to EC type-approval of an electrical/electronic
sub-assembly with respect to electromagnetic compatibility (Directive [75/322/EEC])

The following information, if applicable, must be supplied in triplicate and must include a list of
contents. Any drawings must be supplied in appropriate scale and in sufficient detail on size A4 or
on a folder of A4 format. Photographs, if any, must show sufficient detail.

If the systems, component or separate technical units have electronic controls, information
concerning their performance must be supplied.

0.1.

0.2.

0.5.

0.7.

0.8.

GENERAL

Make (trade name of manufacturer):

Type and general commercial description(s):
Name and address of manufacturer:

In the case of components and separate technical units, location and method of
affixing of the EC approval mark:

Address(es) of assembly plant(s):

THIS ESA SHALL BE APPROVED AS A COMPONENT/STU!

ANY RESTRICTIONS OF USE AND CONDITIONS FOR FITTING:

Delete where not applicable.
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Appendix 1

Description of the ESA chosen to represent the type:
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Appendix 2

Relevant test report(s) supplied by the manufacturer or approved/recognised laboratories for
the purpose of drawing up the EC type-approval certificate.
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WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

ANNEX 1V
MODEL
(maximum format: A4 (210 x 297 mm))
EC TYPE-APPROVAL CERTIFICATE

B> "VEHICLE" X

Stamp of administration

Communication concerning the:

— EC type-approval'

- extension of EC type-approval®

— refusal of EC type-approval®

- withdrawal of EC type-approval*

of a type of vehicle with regard to Directive [75/322/EEC].
EC type-approval number:

Reason for extension:

Delete where not applicable.
Delete where not applicable.
Delete where not applicable.
Delete where not applicable.

T N
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SECTION I

0.1. Make (trade name of manufacturer):

0.2. Type and general commercial description(s):

0.3. Means of identification of type, if marked on the vehicle/component/separate
technical unit’ °:

0.3.1.  Location of that marking:

0.4. Vehicle:

0.5. Name and address of manufacturer:

0.7. In the case of components and separate technical units, location and method of
affixing of the EC approval-mark:

0.8. Address(es) of assembly plant(s):

SECTION 11

1. Additional information (where applicable): See Appendix

2. Technical service responsible for carrying out the tests:

3. Date of test report:

4. Number of test report:

5. Remarks (if any): See Appendix

6. Place:

7. Date:

8. Signature:

9. The index to the information package lodged with the approval authority, which may

be obtained on request is attached

Delete where not applicable.

If the means of identification of type contains characters not relevant to describe the vehicle, component
or separate technical unit types covered by this type-approval certificate such characters shall be
represented in the documentation by the symbol: ??? (for example ABC??1237?).
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1.1.

1.2.

1.3.

1.4.

1.5.

Appendix to EC type-approval certificate No ...

concerning the type-approval of a vehicle with regard to Directive [75/322/EEC]

Additional information

Special devices for the purpose of Annex VI to this Directive (if applicable): (for
example ...)

Electrical system rated voltage: ... V positive/negative ground
Type of bodywork:

List of electronic systems installed in the tested vehicle(s) not limited to the items in
the information document (see Appendix 1 to Annex II):

Approved/recognised laboratory (for the purpose of this Directive) responsible for
carrying out the tests:

Remarks:

(for example valid for both left-hand drive and right-hand drive vehicles)

40

EN



EN

ANNEX V
MODEL
(maximum format: A4 (210 x 297 mm))
EC TYPE-APPROVAL CERTIFICATE

B> "ESA" Xl

Stamp of administration

Communication concerning the:

of a type of component/separate technical unit’ with regard to Directive [75/322/EEC].

EC type-approval'
extension of EC type-approval®
refusal of EC type-approval®

withdrawal of EC type-approval*

EC type-approval number:

Reason for extension:

SECTION I

0.1.

0.2.

Make (trade name of manufacturer):

Type and general commercial description(s):

[ N O S

Delete where not applicable.
Delete where not applicable.
Delete where not applicable.
Delete where not applicable.
Delete where not applicable.
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0.3.

Means of identification of type, if marked on the vehicle/component/separate
technical unit® ”:

0.3.1.  Location of that marking:

0.4. Vehicle:

0.5. Name and address of manufacturer:

0.7. In the case of components and separate technical units, location and method of
affixing of the EC approval-mark:

0.8. Address(es) of assembly plant(s):

SECTION 11

1. Additional information (where applicable): See Appendix

2. Technical service responsible for carrying out the tests:

3. Date of test report:

4. Number of test report:

5. Remarks (if any): See Appendix

6. Place:

7. Date:

8. Signature:

9. The index to the information package lodged with the approval authority, which may

be obtained on request is attached.

Delete where not applicable.

If the means of identification of type contains characters not relevant to describe the vehicle, component
or separate technical unit types covered by this type-approval certificate such characters shall be
represented in the documentation by the symbol: ??? (for example ABC??1237?).
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Appendix to EC type-approval certificate No ...

concerning the type-approval of an electrical/electronic sub-assembly with regard to

1.1.

1.2.

1.2.1.

1.3.

1.3.1.

1.4.

1.5.

Directive [75/322/EEC]
Additional information
Electrical system rated voltage: > ...V <X]
This ESA can be used on any vehicle type with the following restrictions:
Installation conditions, if any:
This ESA can only be used on the following vehicle types:
Installation conditions, if any:

the specific test method(s) used and the frequency ranges covered to determine
immunity were: (please specify precise method used from Annex XI)

Approved/recognised laboratory (for the purpose of this Directive) responsible for
carrying out the test.

Remarks:
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1.1.

1.2.

1.3.

WV 2000/2/EC Art. 1 point 5 and
Annex

ANNEX VI
METHOD OF MEASUREMENT OF RADIATED BROADBAND
ELECTROMAGNETIC EMISSIONS FROM VEHICLES
GENERAL
The test method described in this Annex shall only be applied to vehicles.
Measuring apparatus

The measuring equipment shall comply with the requirements of publication
No 16-1 (93) of the International Special Committee on Radio Interference (CISPR).

A quasi-peak detector shall be used for the measurement of broadband
electromagnetic emissions in this Annex, or if a peak detector is used an appropriate
correction factor shall be used depending on the spark pulse rate.

Test method

This test is intended to measure the broadband electromagnetic emissions generated
by spark-ignition systems and by electric motors (electric traction motors, engines
for heating or de-icing systems, fuel pumps, water pumps, etc.) permanently fitted to
the vehicle.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

Two alternative reference antenna distances are permissible: 10 or 3 m from the
vehicle. In either case the requirements of point 3 shall be complied with.

W 2000/2/EC Art. 1 point 5 and
Annex

EXPRESSION OF RESULTS

The results of measurements shall be expressed in dB microvolts/m (microvol/m) for
120 kHz band width. If the actual band width B (expressed in kHz) of the measuring
apparatus differs from 120 kHz, the readings taken in microvolts/m shall be
converted to 120 kHz band width through multiplication by a factor 120/B.
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MEASURING LOCATION

3.1.

3.2.

3.3.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

The test site shall be a level, clear area free from electromagnetic reflecting surfaces
within a circle of minimum radius 30 m measured from a point midway between the
vehicle and the antenna (see Figure 1 in Appendix 1 ).

The measuring set, test hut, or vehicle in which the measurement set is located may
be within the test site, but only in the permitted region shown in Figure 1 in
Appendix 1 .

Other measuring antennae are allowed within the test area, at a minimum distance of
10 m both from receiving antenna and the vehicle under test, provided that it can be
shown that the test results will not be affected.

Enclosed test facilities may be used if correlation can be shown between the enclosed
test facility and an outdoor site. Enclosed test facilities do not need to meet the
dimensional requirements of Figure 1 in Appendix 1 other than the distance from the
antenna to the vehicle and the height of the antenna. Neither do they need to have
ambient emissions checked before or after the test as indicated in point 3.4 .

34.

4.1.

EN

WV 2000/2/EC Art. 1 point 5 and
Annex

Ambient

To ensure that there is no extraneous noise or signal of a magnitude sufficient to
affect materially the measurement, measurements shall be taken before and after the
main test. If the vehicle is present when ambient measurements are taken, it will be
necessary to ensure that any emissions from the vehicle do not affect significantly the
ambient measurements, for example by removing the vehicle from the test area,
removing the ignition key, or disconnecting the battery. In both of the measurements,
the extraneous noise or signal shall be at least 10 dB below the limits of interference
given in point 6.2.2.1 or 6.2.2.2 (as appropriate) of Annex I, except for intentional
narrowband ambient transmissions.

VEHICLE STATE DURING TESTS

Engine

The engine shall be running at its normal operating temperature and the transmission
shall be in neutral. If for practical reasons this cannot be achieved, alternative
arrangements mutually agreed between the manufacturer and the test authorities may
be made.
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4.2.

5.1.

5.2.

5.2.1.

5.2.1.1.

5.2.1.2.

5.2.1.3.

Care shall be taken to ensure that the speed setting mechanism does not influence
electromagnetic radiations. During each measurement, the engine shall be operated
as follows:

Engine type Method of measurements
Quasi peak Peak
Spark ignition Engine speed Engine speed
One cylinder 2500 rpm+ 10 % 2500 rpm =10 %
More than one cylinder 1 500 rpm + 10 % 1 500 rpm + 10 %

Testing shall not be conducted while rain or other precipitation is falling on the
vehicle or within 10 minutes after such precipitation has stopped.

ANTENNA TYPE, POSITION AND ORIENTATION

Antenna type

Any antenna may be used provided it can be normalised to the reference antenna.
The method described in CISPR publication No 12, Edition 3, Appendix A, may be
used to calibrate the antenna.

Height and distance of measurement

Height

10 m test

The phase centre of the antenna shall be 3,00 + 0,05 m above the plane on which the
vehicle rests.

3 m test

The phase centre of the antenna shall be 1,80 + 0,05 m above the plane on which the
vehicle rests.

No part of any antenna's receiving elements shall be closer than 0,25 m to the plane
on which the vehicle rests.
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5.2.2.

5.2.2.1.

Distance of measurement

10 m test

522.2.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

The horizontal distance from the tip or other appropriate point of the antenna defined
during the normalisation procedure described in point 5.1 to the outer body surface
of the vehicle shall be 10,0 = 0,2 m.

3 m test

The horizontal distance from the tip or other appropriate point of the antenna defined
during the normalisation procedure described in point 5.1 to the outer body surface
of the vehicle shall be 3,00 + 0,05 m.

5.2.2.3.

5.3.

WV 2000/2/EC Art. 1 point 5 and
Annex

If the test is carried out in a facility enclosed for radio frequency electromagnetic
screening purposes, the antenna's receiving elements shall be no closer than 1,0 m to
any radio absorbent material and no closer than 1,5 m to the wall of the enclosed
facility. There must be no absorbent material between the receiving antenna and
vehicle under test.

Antenna location relative to vehicle

54.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

The antenna shall be located successively on the left and right-hand sides of the
vehicle, with the antenna parallel to the plane of longitudinal symmetry of the
vehicle, in line with the engine mid-point (see Figure 1 in Appendix 1 ) and in line
with the vehicle mid-point defined as the point on the principal axis of the vehicle
midway between the centres of the front and rear axles of the vehicle.

Antenna position

At each of the measuring points, readings shall be taken both with the antenna in a
horizontal and in a vertical polarisation (see Figure 2 in Appendix 1 ).
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5.5.

6.1.

6.1.1.

6.2.

WV 2000/2/EC Art. 1 point 5 and
Annex

Readings

The maximum of the four readings taken in accordance with points 5.3 and 5.4 at
each spot frequency shall be taken as the characteristic reading at the frequency at
which the measurements were made.

FREQUENCIES
Measurements

Measurements shall be made throughout the 30 to 1 000 MHz frequency range. To
confirm that the vehicle meets the requirements of this Annex, the Testing Authority
shall test at up to 13 frequencies in the range, for example 45, 65, 90, 120, 150, 190,
230, 280, 380, 450, 600, 750, 900 MHz. In the event that the limit is exceeded during
the test, investigations shall be made to ensure that this is due to the vehicle and not
to background radiation.

The limits apply throughout the frequency range 30 to 1 000 MHz.

Measurements can be performed with either quasi-peak or peak detectors. The limits
given in points 6.2 and 6.5 of Annex I, are for quasi-peak. If peak is used, add 38 dB
for 1 MHz band width or subtract 22 dB for 1 kHz band width.

Tolerances
Spot frequency Tolerance
(MHz) (MHz)
45, 65, 90, 120, 150, 190 and 230 +5
280, 380, 450, 600, 750 and 900 +20

The tolerances apply to frequencies quoted and are intended to avoid interference
from transmissions operating on or near the nominal spot frequencies during the time
of measurement.
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Appendix 1

Figure 1
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1.1.

1.2.

1.3.

1.3.1.

1.3.2.

1.3.3.

3.1.

3.2.

EN

ANNEX VII
METHOD OF MEASUREMENT OF RADIATED NARROWBAND
ELECTROMAGNETIC EMISSIONS FROM VEHICLES
GENERAL
The test method described in this Annex shall only be applied to vehicles.
Measuring apparatus

The measuring equipment shall comply with the requirements of publication
No 16-1 (93), of the International Special Committee on Radio Interference (CISPR).

An average detector or a peak detector shall be used for the measurement of radiated
narrowband electromagnetic emissions in this Annex.

Test method

This test is intended to measure narrowband electromagnetic emissions such as might
emanate from a microprocessor-based system or other narrowband source.

As an initial step the levels of emissions in the FM frequency band (88 to 108 MHz)
shall be measured at the vehicle broadcast radio antenna with equipment as specified
in point 1.2. If the level specified in point 6.3.2.4 of Annex I is not exceeded, then
the vehicle shall be deemed to comply with the requirements of this Annex in respect
of that frequency band and the full test shall not be carried out.

In the full test procedure two alternative antenna distances are permissible: 10 or 3 m
from the vehicle. In either case the requirements of point 3 of this Annex shall be
complied with.

EXPRESSION OF RESULTS

The results of measurements shall be expressed in dB microvolts/m (microvolts/m).

MEASURING LOCATION

The test site shall be a level, clear area free from electromagnetic reflecting surfaces
within a circle of minimum radius 30 m measured from a point midway between the
vehicle and the antenna (see Figure 1 in Appendix 1 to Annex VI).

The measuring set, test hut, or vehicle in which the measurement set is located may

be within the test site, but only in the permitted region shown in Figure 1 in
Appendix 1 to Annex VI.
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WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

Other measuring antennae are allowed within the test area, at a minimum distance of
10 m both from receiving antenna and the vehicle under test, provided that it can be
shown that the test results will not be affected.

3.3.

34.

4.1.

4.2.

4.3.

5.1

EN

WV 2000/2/EC Art. 1 point 5 and
Annex

Enclosed test facilities may be used if correlation can be shown between the enclosed
test facility and an outdoor site. Enclosed test facilities do not need to meet the
dimensional requirements of Figure 1 in Appendix 1 to Annex VI other than the
distance from the antenna to the vehicle and the height of the antenna. Neither do
they need to have ambient emissions checked before or after the test as indicated in
point 3.4 of this Annex.

Ambient

To ensure that there is no extraneous noise or signal of a magnitude sufficient to
affect materially the measurement, ambient measurements shall be taken before and
after the main test. It will be necessary to ensure that any emissions from the vehicle
do not affect significantly the ambient measurements, for example by removing the
vehicle from the test area, removing the ignition key, or disconnecting the
battery(ies). In both of the measurements, the extraneous noise or signal shall be at
least 10 dB below the limits of interference given in point 6.3.2.1 or 6.3.2.2 (as
appropriate) of Annex I, except for intentional narrowband ambient transmissions.

VEHICLE STATE DURING TESTS

The vehicle's electronic systems shall all be in normal operating mode with the
vehicle stationary.

The ignition shall be switched on. The engine shall not be operating.

Measurements shall not be made while rain or other precipitation is falling on the
vehicle or within 10 minutes after such precipitation has stopped.

ANTENNA TYPE, POSITION AND ORIENTATION

Antenna type

Any antenna may be used provided that it can be normalised to the reference
antenna. The method described in the CISPR publication No 12, Edition 3, Appendix
A, may be used to calibrate the antenna.
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5.2.

Height and distance of measurement

5.2.1. Height
5.2.1.1. 10 m test
The phase centre of the antenna shall be 3,00 + 0,05 m above the plane on which the
vehicle rests.
5.2.1.2. 3 mtest
The phase centre of the antenna shall be 1,80 + 0,05 m above the plane on which the
vehicle rests.
5.2.1.3. No part of any antenna's receiving elements shall be closer than 0,25 m to the plane
on which the vehicle rests.
5.2.2. Distance of measurement
5.2.2.1. 10 m test
WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)
The horizontal distance from the tip or other appropriate point of the antenna defined
during the normalisation procedure described in point 5.1 to the outer body surface
of the vehicle shall be 10,0 = 0,2 m.
5.2.2.2. 3 mtest
The horizontal distance from the tip or other appropriate point of the antenna defined
during the normalisation procedure described in point 5.1 to the outer body surface
of the vehicle shall be 3,00 + 0,05 m.
WV 2000/2/EC Art. 1 point 5 and
Annex
5.2.2.3. If the test is carried out in a facility enclosed for radio frequency electromagnetic
screening purposes, the antenna's receiving elements shall be no closer than 1,0 m to
any radio absorbent material and no closer than 1,5 m to the wall of the enclosed
facility. There must be no absorbent material between the receiving antenna and
vehicle under test.
5.3. Antenna location relative to vehicle

The antenna shall be located successively on the left and right-hand sides of the
vehicle with the antenna parallel to the plane of longitudinal symmetry of the vehicle
and in line with the engine mid-point (see Figure 2 in Appendix 1 to Annex VI).
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5.4.

5.5.

6.1.

Antenna position

At each of the measuring points, readings shall be taken both with the antenna in a
horizontal and in a vertical polarisation (see Figure 2 in Appendix 1 to Annex VI).

Readings

The maximum of the four readings taken in accordance with points 5.3 and 5.4 at
each spot frequency shall be taken as the characteristic reading at the frequency at
which the measurements are made.

FREQUENCIES
Measurements

Measurements shall be made throughout the 30 to 1 000 MHz frequency range. This
range shall be divided into 13 bands. In each band one spot frequency may be tested
to demonstrate that the required limits are satisfied. To confirm that the vehicle
meets the requirements of this Annex, the testing authority shall test at one such
point in each of the following 13 frequency bands:

30 to 50, 50 to 75, 75 to 100, 100 to 130, 130 to 165, 165 to 200, 200 to 250, 250 to
320, 320 to 400, 400 to 520, 520 to 660, 660 to 820, 820 to 1 000 MHz.

In the event that the limit is exceeded during the test, investigations shall be made to
ensure that this is due to the vehicle and not to background radiation.
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1.1.

1.2.

4.1.

4.1.1.

WV 2000/2/EC Art. 1 point 5 and
Annex

ANNEX VIII
METHOD OF TESTING FOR IMMUNITY OF VEHICLES TO
ELECTROMAGNETIC RADIATION
GENERAL
The test method described in this Annex shall only be applied to vehicles.
Test method

This test is intended to demonstrate the immunity to degradation in the direct control
of the vehicle. The vehicle shall be subject to electromagnetic fields as described in
this Annex. The vehicle shall be monitored during the tests.

EXPRESSION OF RESULTS

For the test described in this Annex, field strengths shall be expressed in volts/m.

MEASURING LOCATION

The test facility shall be capable of generating the field strengths over the frequency
ranges defined in this Annex. The test facility shall comply with (national) legal
requirements regarding the emission of electromagnetic signals.

Care shall be taken so that the control and monitoring equipment shall not be
affected by radiated fields in such a way as to invalidate the tests.

VEHICLE STATE DURING TESTS

The vehicle shall be in an unladen condition except for necessary test equipment.

The engine shall turn the driving wheels normally at a constant speed corresponding
to three quarters of the maximum speed of the vehicle if there is no technical reason
for the manufacturer to prefer another speed. The vehicle's engine must be loaded
with an appropriate torque. If need be, the transmission shafts may be disengaged
(for example, in the case of vehicles with more than two axles), provided they do not
drive a component emitting interference.

Headlamps shall be on dipped beam.

Left or right direction indicator shall be operating.
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4.2.

4.3.

All other systems which affect the driver's control of the vehicle shall be (on) as in
normal operation of the vehicle.

The vehicle shall not be electrically connected to the test area and no connections
shall be made to the vehicle from any equipment, except as required by point 4.1.1 or
4.2. Tyre contact with the test area floor shall not be considered to be an electrical
connection.

If there are vehicle electrical/electronic systems which form an integral part of the
direct control of the vehicle, which will not operate under the conditions described in
point 4.1, it will be permissible for the manufacturer to provide a report or additional
evidence to the testing authority that the vehicle electrical/electronic system meets
the requirements of this Directive. Such evidence shall be retained in the type-
approval documentation.

Only non-perturbing equipment shall be used while monitoring the vehicle. The
vehicle exterior and the passenger compartment shall be monitored to determine
whether the requirements of this Annex are met (for example by using (a) video
camera(s)).

44.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

The vehicle shall normally face a fixed antenna. However, where the electronic
control units and the associated wiring harness are predominantly in the rear of the
vehicle, the test X> shall <X] normally be carried out with the vehicle facing away
from the antenna. In the case of long vehicles (namely excluding cars and light vans),
which have electronic control units and associated wiring harness predominantly
towards the middle of the vehicle, a reference point (see point 5.4 ) may be
established based on either the right side surface or the left side surface of the
vehicle. This reference point shall be at the midpoint of the vehicle's length or at one
point along the side of the vehicle chosen by the manufacturer in conjunction with
the competent authority after considering the distribution of electronic systems and
the layout of any wiring harness.

WV 2000/2/EC Art. 1 point 5 and
Annex

Such testing may only take place if the physical construction of the chamber permits.
The antenna location must be noted in the test report.
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FIELD GENERATING DEVICE TYPE, POSITION AND ORIENTATION

5.1. Field generating device type
WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

5.1.1. The field generating device type(s) shall be chosen such that the desired field
strength is achieved at the reference point (see point 5.4 ) at the appropriate
frequencies.

WV 2000/2/EC Art. 1 point 5 and
Annex

5.1.2.  The field generating device(s) may be an antenna or antennas or a transmission line
system (TLS).

5.1.3.  The construction and orientation of any field generating device shall be such that the
generated field is polarised:
from 20 to 1 000 MHz horizontally or vertically

5.2. Height and distance of measurement

5.2.1. Height

5.2.1.1. The phase centre of any antenna shall not be less than 1,5 m above the plane on
which the vehicle rests or not less than 2,0 m above the plane on which the vehicle
rests if the vehicle roof exceeds 3 m in height.

5.2.1.2. No part of any antenna's radiating elements shall be closer than 0,25 m to the plane
on which the vehicle rests.

5.2.2. Distance of measurement

5.2.2.1. In-service conditions may be best approximated by placing the field generating
device as far from the vehicle as practical. This distance will typically lie within the
range 1 to S m.

5.2.2.2. If the test is carried out in an enclosed facility, the field generating device's radiating
elements shall be no closer than 1,0 m to any radio absorbent material and no closer
than 1,5 m to the wall of the enclosed facility. There shall be no absorbent material
between the transmitting antenna and the vehicle under test.

5.3. Antenna location relative to vehicle

5.3.1. The field generating device's radiating elements shall not be closer than 0,5 m to the

outer body surface of the vehicle.
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5.3.2. The field generating device shall be positioned on the vehicle's centre line (plane of
longitudinal symmetry).
5.3.3.  No part of a TLS, with the exception of the plane on which the vehicle rests, shall be
closer than 0,5 m to any part of the vehicle.
5.3.4. Any field generating device which is placed over the vehicle shall extend centrally
over at least 75 % of the length of the vehicle.
54. Reference point
5.4.1. For the purposes of this Annex the reference point is the point at which the field
strength shall be established and shall be defined as follows:
5.4.1.1. at least 2 m horizontally from the antenna phase centre or at least 1 m vertically from
the radiating elements of a TLS,
5.4.1.2. on the vehicle's centre line (plane of longitudinal symmetry),
5.4.1.3. at a height of 1,0 + 0,05 m above the plane on which the vehicle rests or 2,0 £ 0,05 m
if the minimum height of the roof of any vehicle in the model range exceeds 3,0 m,
W 2000/2/EC Art. 1 point 5 and
Annex (adapted)
5.4.1.4. for front illumination, either:
- X> 1,0 <] + 0,2 m inside the vehicle, measured from the point of intersection
of the windscreen and bonnet (point C in Appendix 1 ), or
- 0,2 £0,2 m from the centre line of the front axle of the tractor, measured
towards the centre of the tractor (point D in Appendix 2 ),
whichever results in a reference point closer to the antenna,
5.4.1.5. for rear illumination, either:
- X> 1,0 <] + 0,2 m inside the vehicle, measured from the point of intersection
of the windscreen and bonnet (point C in Appendix 1), or
- 0,2 +0,2 m from the centre line of the rear axle of the tractor, measured
towards the centre of the tractor (point D in Appendix 2 ),
whichever results in a reference point closer to the antenna.
5.5. If it is decided to radiate the rear of the vehicle, the reference point shall be

established as in point 5.4. The vehicle shall then be installed facing away from the
antenna and positioned as if it had been horizontally rotated 180° around its centre
point, namely in such a way that the distance from the antenna to the nearest part of
the outer body of the vehicle remains the same. This is illustrated in Appendix 3 .
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6.1.

6.1.1.

WV 2000/2/EC Art. 1 point 5 and
Annex

TEST REQUIREMENTS
Frequency range, dwell times, polarisation

The vehicle shall be exposed to electromagnetic radiation in the 20 to 1 000 MHz
frequency range.

To confirm that the vehicle meets the requirements of this Annex, the vehicle shall
be tested at up to 14 spot frequencies in the range, for example:

27,45, 65,90, 120, 150, 190, 230, 280, 380, 450, 600, 750 and 900 MHz.

The response time of the equipment under test shall be considered and the dwell time
shall be sufficient to allow the equipment under test to react under normal conditions.
In any case, it shall not be less than two seconds.

One mode of polarisation shall be used at each frequency — see point 5.1.3.

All other test parameters shall be as defined in this Annex.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

If a vehicle fails the test defined in point 6.1.1 , it must be verified as having failed
under the relevant test conditions and not as a result of the generation of uncontrolled
fields.

7.1.

7.1.1.

EN

WV 2000/2/EC Art. 1 point 5 and
Annex

GENERATION OF REQUIRED FIELD STRENGTH

Test methodology

The ‘substitution method’ shall be used to establish the test field conditions.
Calibration phase

At each test frequency, a level of power shall be fed into the field generating device
to produce the required field strength at the reference point (as defined in point 5) in
the test area with the vehicle absent, the level of forward power, or another parameter
directly related to the forward power required to define the field, shall be measured
and the results recorded. Test frequencies shall lie in the range 20 to 1 000 MHz.
Calibration shall be made, starting at 20, in steps not greater than two per cent of the

59

EN



EN

7.1.3.

7.2.

7.2.1.

7.3.

previous frequency finishing at 1 000 MHz. These results shall be used for type-
approval tests unless changes occur in the facilities or equipment which necessitate
this procedure being repeated.

Test phase

The vehicle shall then be introduced into the test facility and positioned in
accordance with the requirements of point 5. The required forward power defined in
point 7.1.2 at each frequency as defined in point 6.1.1 shall then be applied to the
field generating device.

Whatever parameter was chosen in point 7.1.2 to define the field, the same parameter
shall be used to establish the field strength during the test.

The field generating equipment and its layout employed during the test shall be to the
same specification as that used during the operations performed in point 7.1.2.

Field strength measuring device

A suitable compact field strength measuring device shall be used to determine the
field strength during the calibration phase of the substitution method.

During the calibration phase of the substitution method, the phase centre of the field
strength measuring device shall be positioned at the reference point.

If a calibrated receiving antenna is used as the field strength measuring device,
readings shall be obtained in three mutually orthogonal directions and the isotropic
equivalent value of the readings shall be taken as the field strength.

To take account of different vehicle geometries, a number of antennae positions or
reference points may need to be established for a given test facility.

Field strength contour

During the calibration phase of the substitution method (prior to a vehicle being
introduced into the test area), the field strength in at least 80 % of the calibration
steps shall not be less than 50 % of the nominal field strength, at the following
locations:

(a) for all field generating devices, 0,5 + 0,05 m either side of the reference point
on a line passing through the reference point and at the same height as the
reference point, and perpendicular to the vehicle plane of longitudinal
symmetry;

(b) in the case of a TLS, 1,50+ 0,05 m on a line passing through the reference
point at the same height as the reference point and along the line of
longitudinal symmetry.

Chamber resonance

Notwithstanding the condition set out in point 7.2.1, tests shall not be performed at
chamber resonant frequencies.
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7.4.

7.4.1.

7.4.2.

7.4.3.

Characteristics of the test signal to be generated.
Maximum envelope excursion

The maximum envelope excursion of the test signal shall equal the maximum
envelope excursion of an unmodulated sine wave whose rms value in volts/m is
defined in point 6.4.2 of Annex I (see Appendix 3 to this Annex).

Test signal wave form

The test signal shall be a radio frequency sine wave, amplitude modulated by a 1 kHz
sine wave at a modulation depth m of 0,8 = 0,04.

Modulation depth

The modulation depth m is defined as:

m = (maximum envelope excursion - minimum envelope
excursion)/(maximum envelope excursion + minimum envelope
excursion)
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Point C

Intersection of windscreen and bonnet
or point where these items will be
positioned on a complete vehicle

Appendix 1

1.0£02m

#

The reference point lies in one
of these planes (cf 5.4.1.4)
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The reference point lies in one of these planes (cf.

5.4.15)

Intersection of windscreen and
bonnet or point where these

items will be positioned on a
complete tractor:

Point C
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Point D

Rear axle
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Appendix 3

Characteristics of test signal to be generated

Unmodulated sine wave
whose rms value is as de-
fined in Section 6.4.2 of
Annex |

Test signal 80 %, sine wave, amplitude modulated:
maximum envelope excursion equal to maximum
envelope excursion of an unmodulated sine wave

whose rms value is as defined in Section 6.4.2 of Annex |
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WV 2000/2/EC Art. 1 point 5 and
Annex

ANNEX IX

METHOD OF MEASUREMENT OF RADIATED BROADBAND

ELECTROMAGNETIC EMISSIONS FROM ELECTRICAL/ELECTRONIC SUB-

1.1.

1.2.

1.3.

ASSEMBLIES

GENERAL

The test method described in this Annex may be applied to ESAs which may be
subsequently fitted to vehicles which comply with Annex VI.

Measuring apparatus

The measuring equipment shall comply with the requirements of publication
No 16-1 (93) of the International Special Committee on Radio Interference (CISPR).

A quasi-peak detector shall be used for the measurement of broadband
electromagnetic emissions in this Annex, or if a peak detector is used an appropriate
correction factor shall be used depending on the interference pulse rate.

Test method

This test is intended to measure broadband electromagnetic emissions from ESAs.

EXPRESSION OF RESULTS

The results of measurements shall be expressed in dB microvolts/m (microvolts/m),
for 120 kHz band width. If the actual band width B (expressed in kHz) of the
measuring apparatus differs from 120 kHz, the readings taken in microvolts/m shall
be converted to 120 kHz band width through multiplication by a factor 120/B.

MEASURING LOCATION

3.1.

3.2.

3.3.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

The test site shall comply with the requirements of publication No 16-1 (93) of the
International Special Committee on Radio Interference (CISPR) (see Appendix 1 ).

The measuring set, test hut or vehicle in which the measurement set is located shall
be outside the boundary shown in Appendix 1 .

Enclosed test facilities may be used if correlation can be shown between the enclosed
test facility and an approved outdoor site. Enclosed test facilities do not need to meet
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the dimensional requirements of Appendix 1 other than the distance from the antenna
to the ESA under test and the height of the antenna (see Figures 1 and 2 in Appendix
2).

34.

4.1.

4.2.

4.3.

4.3.1.

4.3.2.

4.3.3.

4.3.4.

WV 2000/2/EC Art. 1 point 5 and
Annex

Ambient

To ensure that there is no extraneous noise or signal of a magnitude sufficient to
affect materially the measurement, measurements shall be taken before and after the
main test. In both of these measurements, the extraneous noise or signal shall be at
least 10 dB below the limits of interference given in point 6.5.2.1 of Annex I, except
for international narrowband ambient transmissions.

ESA STATE DURING TESTS
The ESA under test shall be in normal operation mode.

Measurements shall not be made while rain or other precipitation is falling on the
ESA under test or within 10 minutes after such rain or other precipitation has
stopped.

Test arrangements

The ESA under test and its wiring harnesses shall be supported 50 = 5 mm above a
wooden or equivalent non-conducting table. However, if any part of the ESA under
test is intended to be electrically bonded to a vehicle's metal bodywork, that part
shall be placed on a ground plane and shall be electrically bonded to the ground
plane. The ground plane shall be a metallic sheet with a minimum thickness of
0,5 mm. The minimum size of the ground plane depends on the size of the ESA
under test but shall allow for the distribution of the ESA's wiring harness and
components. The ground plane shall be connected to the protective conductor of the
earthing system. The ground plane shall be situated at a height of 1,0 £ 0,1 m above
the test facility floor and shall be parallel to it.

The ESA under test shall be arranged and connected according to its requirements.
The power supply harness shall be positioned along, and within 100 mm of, the edge
of the ground plane/table closest to the antenna.

The ESA under test shall be connected to the grounding system according to the
manufacturer's installation specification, no additional grounding connections shall
be permitted.

The minimum distance between the ESA under test and all other conductive

structures, such as walls of a shielded area (with the exception of the ground
plane/table underneath the test object) must be 1,0 m.

66

EN



44.

Power shall be applied to the ESA under test via a 5 pH/50 Q artificial network (AN)
which shall be electrically bonded to the ground plane. The electrical supply voltage
shall be maintained to + 10 % of its nominal system operating voltage. Any ripple
voltage shall be less than 1,5 % of the nominal system operating voltage measured at
the AN monitoring port.

4.5.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

If the ESA under test consists of more than one unit, the interconnecting cables
B> shall <X] ideally be the wiring harness as intended for use in the vehicle. If these
are not available, the length between the electronic control unit and the AN shall be
1 500 + 75 mm.

All cables in the loom X> shall <X] be terminated as realistically as possible and
preferably with real loads and actuators.

5.1.

5.2.

5.2.1.

5.2.2.

5.2.3.

EN

WV 2000/2/EC Art. 1 point 5 and
Annex

If extraneous equipment is required for the correct operation of the ESA under test,
compensation shall be made for the contribution it makes to the emissions measured.
ANTENNA TYPE, POSITION AND ORIENTATION

Antenna type

Any linearly polarised antenna may be used provided it can be normalised to the
reference antenna.

Height and distance of measurement

Height

The phase centre of the antenna shall be 150 + 10 mm above ground plane.
Distance of measurement

The horizontal distance from the phase centre, or tip of the antenna as appropriate, to
the edge of the ground plane shall be 1,00 + 0,05 m. No part of the antenna shall be
closer than 0,5 m to the ground plane.

The antenna shall be placed parallel to a plane which is perpendicular to the ground
plane and coincident with the edge of the ground plane along which the principal
portion of the harness runs.

If the test is carried out in a facility enclosed for radio frequency electromagnetic
screening purposes, the antenna's receiving elements shall be no closer than 0,5 m to
any radio absorbent material and no closer than 1,5 m to the wall of the enclosed
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5.3.

54.

6.1.

facility. There must be no absorbent material between the receiving antenna and the
ESA under test.

Antenna orientation and polarisation

At the measuring point, readings shall be taken both with the antenna in a vertical
and in a horizontal polarisation.

Readings

The maximum of the two readings taken (in accordance with point 5.3 at each spot
frequency shall be taken as the characteristic reading at the frequency at which the
measurements were made.

FREQUENCIES

Measurements

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

Measurements shall be made throughout the 30 to 1 000 MHz frequency range. An
ESA is considered as very likely to satisfy the required limits over the whole
frequency range if it satisfies them at the following 13 frequencies in the range: 45,
65, 90, 120, 150, 190, 230, 280, 380, 450, 600, 750 and 900 MHz.

6.1.1.

6.2.

EN

WV 2000/2/EC Art. 1 point 5 and
Annex

In the event that the limit is exceeded during the test, investigations shall be made to
ensure that this is due to the ESA and not to background radiation.

The limits apply throughout the frequency range 30 to 1 000 MHz.
Measurements can be performed with either quasi-peak or peak detectors. The limits

given in points 6.2 and 6.5 of Annex I are for quasi-peak. If peak is used, add 38 dB
for 1 MHz band width or subtract 22 dB for 1 kHz band width.

Tolerances
Spot frequency Tolerance
(MHz) (MHz)
45, 65, 90, 120, 150, 190 and 230 +5
280, 380, 450, 600, 750 and 900 +20
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The tolerances apply to frequencies quoted and are intended to avoid interference
from transmissions operating on or near the nominal spot frequencies during the time
of measurement.
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Appendix 1
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ANNEX X

METHOD OF MEASUREMENT OF RADIATED NARROWBAND

ELECTROMAGNETIC EMISSIONS FROM ELECTRICAL/ELECTRONIC

SUB-ASSEMBLIES

1. GENERAL

1.1. The test method described in this Annex may be applied to ESAs.

1.2. Measuring apparatus
The measuring equipment shall comply with the requirements of publication
No 16-1 (93) of the International Special Committee on Radio Interference (CISPR).
An average detector or a peak detector shall be used for the measurement of radiated
narrowband electromagnetic emissions in this Annex.

1.3. Test method

1.3.1. This test is intended to measure the narrowband electromagnetic radiation such as
might emanate from a microprocessor-based system.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

1.3.2.  As a short (2 to 3 minutes) initial step, choosing one antenna polarisation, it is
permitted to make sweeps of the frequency range identified in point 6.1 using a
spectrum analyser to indicate the existence and/or whereabouts of peak emissions.
This may assist in the choice of frequencies to be tested (see point 6 ).

WV 2000/2/EC Art. 1 point 5 and
Annex

2. EXPRESSION OF RESULTS
The results of measurements shall be expressed in dB microvolts/m (microvolts/m).

3. MEASURING LOCATION

3.1 The test site shall comply with the requirements of publication No 16-1 (93) of the
International Special Committee on Radio Interference (CISPR) (see Appendix 1 to
Annex IX).

3.2. The measuring set, test hut or vehicle in which the measurement set is located shall

be outside the boundary shown in Appendix 1 to Annex IX.
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3.3.

3.4.

4.1.

4.2.

4.3.

4.3.1.

4.3.2.

4.3.3.

4.3.4.

4.4.

Enclosed test facilities may be used if correlation can be shown between the enclosed
test facility and an outdoor site. Enclosed test facilities do not need to meet the
dimensional requirements of Appendix 1 to Annex IX other than the distance from
the antenna to the ESA under test and the height of the antenna (see Figures 1 and 2
in Appendix 2 to Annex [X).

Ambient

To ensure that there is no extraneous noise or signal of a magnitude sufficient to
affect materially the measurement, measurements shall be taken before and after the
main test. In both of these measurements, the extraneous noise or signal shall be at
least 10 dB below the limits of interference given in point 6.6.2.1 of Annex I, except
for intentional narrowband ambient transmissions.

ESA STATE DURING TESTS
The ESA under test shall be in normal operation mode.

Measurements shall not be made while rain or other precipitation is falling on the
ESA under test or within 10 minutes after rain or other precipitation has stopped.

Test arrangements

The ESA under test and its wiring harnesses shall be supported 50 = 5 mm above a
wooden or equivalent non-conducting table. However, if any part of the ESA under
test is intended to be electrically bonded to a vehicle's metal bodywork, that part
shall be placed on a ground plane and shall be electrically bonded to the ground
plane.

The ground plane shall be a metallic sheet with a minimum thickness of 0,5 mm. The
minimum size of the ground plane depends on the size of the ESA under test but
shall allow for the distribution of the ESA's wiring harness and components. The
ground plane shall be connected to the protective conductor of the earthing system.
The ground plane shall be situated at a height of 1,0 £ 0,1 m above the test facility
floor and shall be parallel to it.

The ESA under test shall be arranged and connected according to its requirements.
The power supply harness shall be positioned along, and within 100 mm of, the edge
of the ground plane/table closest to the antenna.

The ESA under test shall be connected to the grounding system according to the
manufacturer's installation specification, no additional grounding connections shall
be permitted.

The minimum distance between the ESA under test and all other conductive
structures, such as walls of a shielded area (with the exception of the ground
plane/table underneath the test object) must be 1,0 m.

Power shall be applied to the ESA under test via a 5 pH/50 Q resistance artificial
network (AN) which shall be electrically bonded to the ground plane. The electrical
supply voltage shall be maintained to + 10 % of its nominal system operating
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voltage. Any ripple voltage shall be less than 1,5 % of the nominal system operating
voltage measured at the AN monitoring port.

4.5.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

If the ESA under test consists of more than one unit, the interconnecting cables
> shall <X] ideally be the wiring harness as intended for use in the vehicle. If these
are not available, the length between the electronic control unit and the AN shall be
1 500 = 75 mm. All cables in the loom X> shall <X] be terminated as realistically as
possible and preferably with real loads and actuators. If extraneous equipment is
required for the correct operation of the ESA under test, compensation shall be made
for the contribution it makes to the emissions measured.

5.1.

5.2.

5.2.1.

5.2.2.

WV 2000/2/EC Art. 1 point 5 and
Annex

ANTENNA TYPE, POSITION AND ORIENTATION
Antenna type

Any linearly polarised antenna may be used provided it can be normalised to the
reference antenna.

Height and distance of measurement

Height

The phase centre of the antenna shall be 150 & 10 mm above ground plane.
Distance of measurement

The horizontal distance from the phase centre, or tip of the antenna as appropriate, to
the edge of the ground plane shall be 1,00 + 0,05 m. No part of the antenna shall be
closer than 0,5 m to the ground plane.

The antenna shall be placed parallel to a plane which is perpendicular to the ground
plane and coincident with the edge of the ground plane along which the principal
portion of the harness runs.

5.2.3.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

If the test is carried out in a facility enclosed for radio frequency electromagnetic
screening purposes, the antenna's receiving elements shall be no closer than 0,5 m to
any radio absorbent material and no closer than 1,5 m to the wall of the enclosed
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facility. There must be no absorbent material between the receiving antenna and
> the ESA <X] under test.

5.3.

54.

6.1.

WV 2000/2/EC Art. 1 point 5 and
Annex

Antenna orientation and polarisation

At the measuring point, readings shall be taken both with the antenna in a vertical
and in a horizontal polarisation.

Readings

The maximum of the two readings taken (in accordance with point 5.3) at each spot
frequency shall be taken as the characteristic reading at the frequency at which the
measurements were made.

FREQUENCIES
Measurements

Measurements shall be made throughout the 30 to 1 000 MHz frequency range. This
range shall be divided into 13 bands. In each band one spot frequency may be tested
to demonstrate that the required limits are satisfied. To confirm that the ESA under
test meets the requirements of this Annex, the testing authority shall test one such
point in each of the following 13 frequency bands:

30 to 50, 50 to 75, 75 to 100, 100 to 130, 130 to 165, 165 to 200, 200 to 250, 250 to
320, 320 to 400, 400 to 520, 520 to 660, 660 to 820, 820 to 1 000 MHz.

In the event that the limit is exceeded during the test, investigations shall be made to
ensure that this is due to the ESA under test and not to background radiation.
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WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

If during the initial step which may have been carried out as described in point 1.3 ,
the radiated narrowband emissions for any of the bands identified in point 6.1 are at
least 10 dB below the reference limit, then the ESA shall be deemed to comply with
the requirements of this Annex in respect of that frequency band.
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WV 2000/2/EC Art. 1 point 5 and
Annex

ANNEX X1

METHOD(S) OF TESTING FOR IMMUNITY OF ELECTRICAL/ELECTRONIC

SUB-ASSEMBLIES TO ELECTROMAGNETIC RADIATION

1. GENERAL

1.1. The test method(s) described in this Annex may be applied to ESAs.

1.2. Test methods

W 2000/2/EC Art. 1 point 5 and
Annex (adapted)

1.2.1. ESAs may comply with the requirements of any combination of the following test
methods at the manufacturer's discretion provided that this results in the full
frequency range specified in point 5.1 being covered.

— Stripline testing: see Appendix 1

— Bulk current injection testing: see Appendix 2

— TEM cell testing: see Appendix 3

— Free field test: see Appendix 4
WV 2000/2/EC Art. 1 point 5 and
Annex

1.2.2.  Due to radiation of electromagnetic fields during these tests, all testing shall be
conducted in a shielded area (the TEM cell is a shielded area).

2. EXPRESSION OF RESULTS
For the tests described in this Annex, field strengths shall be expressed in volts/m
and injected current shall be expressed in milliamps.

3. MEASURING LOCATION

3.1. The test facility shall be capable of generating the required test signal over the

frequency ranges defined in this Annex. The test facility shall comply with (national)
legal requirements regarding the emission of electromagnetic signals.
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3.2.

4.1.

4.2.

4.3.

The measuring equipment shall be located outside the chamber.

STATE OF ESA DURING TESTS

The ESA under test shall be in normal operation mode. It shall be arranged as
defined in this Annex unless individual test methods dictate otherwise.

Power shall be applied to the ESA under test via an (5 p H/50 Q) artificial network
(AN), which shall be electrically grounded. The electrical supply voltage shall be
maintained to = 10 % of its nominal system operating voltage. Any ripple voltage
shall be less than 1,5 % of the nominal system operating voltage measured at the AN
monitoring port.

Any extraneous equipment required to operate the ESA under test shall be in place
during the calibration phase. No extraneous equipment shall be closer than 1 m from
the reference point during calibration.

4.4.

4.5.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

To ensure reproducible measurement results are obtained when tests and
measurements are repeated, the test signal generating equipment and its layout shall
be to the same specification as that used during each appropriate calibration phase (
points 7.2, 7.3.2.3, 8.4,9.2 and 10.2).

If the ESA under test consists of more than one unit, the interconnecting cables
> shall <X] ideally be the wiring harness as intended for use in the vehicle. If these
are not available, the length between the electronic control unit and the AN shall be
1 500 = 75 mm. All cables in the loom X> shall <X] be terminated as realistically as
possible and preferably with real loads and actuators.

5.1.

5.2.

WV 2000/2/EC Art. 1 point 5 and
Annex

FREQUENCY RANGE, DWELL TIMES
Measurements shall be made in the 20 to 1 000 MHz frequency range.

To confirm that the ESA(s) meet(s) the requirements of this Annex, the tests shall be
performed at up to 14 spot frequencies in the range, for example:

27,45, 65,90, 120, 150, 190, 230, 280, 380, 450, 600, 750 and 900 MHz

The response time of the equipment under test shall be considered and the dwell time
shall be sufficient to allow the equipment under test to react under normal conditions.
In any case, it shall not be less than two seconds.
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6.1.

6.2.

6.3.

7.1.

7.2.

7.3.

7.3.1.

CHARACTERISTICS OF TEST SIGNAL TO BE GENERATED
Maximum envelope excursion

The maximum envelope excursion of the test signal shall equal the maximum
envelope excursion of an unmodulated sine wave whose rms value is defined in point
6.4.2 of Annex I (see Appendix 3 of Annex VIII).

Test signal wave form

The test signal shall be a radio frequency sine wave, amplitude modulated by a 1 kHz
sine wave at a modulation depth m of 0,8 = 0,04.

Modulation depth

The modulation depth m is defined as:

m = (maximum envelope excursion - minimum envelope
excursion)/(maximum envelope excursion + minimum envelope
excursion)

STRIPLINE TESTING

Test method

This test method consists of subjecting the wiring harness connecting the
components in an ESA to specified field strengths.

Field strength measurement in the stripline

At each desired test frequency a level of power shall be fed into the stripline to
produce the required field strength in the test area with the ESA under test absent,
this level of forward power, or another parameter directly related to the forward
power required to define the field, shall be measured and the results recorded. These
results shall be used for type-approval tests unless changes occur in the facilities or
equipment which necessitate this procedure being repeated. During this process, the
position of the field probe head shall be under the active conductor, centred in
longitudinal, vertical and transversal directions. The housing of the probe's
electronics shall be as far away from the longitudinal stripline axis as possible.

Installation of the ESA under test
150 mm stripline testing

The test method allows the generation of homogeneous fields between an active
conductor (the stripline 50 Q impedance), and a ground plane (the conducting
surface of the mounting table), between which part of the wiring harness may be
inserted. The electronic controller(s) of the ESA under test shall be installed on the
ground plane but outside the stripline with one of its edges parallel to the active
conductor of the stripline. It shall be 200 + 10 mm from a line on the ground plane
directly under the edge of the active conductor.
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The distance between any edge of the active conductor and any peripheral device
used for measurement shall be at least 200 mm.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

The wiring harness section of the ESA under test shall be placed in a horizontal
attitude between the active conductor and the ground plane (see Figures 1 and 2 in
Appendix 1).

7.3.1.1.

7.3.1.2.

7.3.2.

7.3.2.1.

WV 2000/2/EC Art. 1 point 5 and
Annex

The minimum length of the wiring harness, which shall include the power harness to
the electronic control unit and shall be placed under the stripline, shall be 1,5 m
unless the wiring harness in the vehicle is less than 1,5 m. In this case, the length of
the wiring harness shall be that of the longest length of harness used in the vehicle
installation. Any line branches occurring in this length shall be routed
perpendicularly to the longitudinal axis of the line.

Alternatively, the fully extended length of the wiring harness, including the length of
the longest of any branches, shall be 1,5 m.

800 mm stripline testing

Test method

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

The stripline consists of two parallel metallic plates separated by 800 mm.
Equipment under test is positioned centrally between the plates and subjected to an
electromagnetic field (see Figures 3 and 4 in Appendix 1 ).

7.3.2.2.

WV 2000/2/EC Art. 1 point 5 and
Annex

This method can test complete electronic systems including sensors and actuators as
well as the controller and wiring loom. It is suitable for apparatus whose largest
dimension is less than one-third of the plate separation.

Positioning of stripline

The stripline shall be housed in a screened room (to prevent external emissions) and
positioned 2m away from walls and any metallic enclosure to prevent
electromagnetic reflections. RF absorber material may be used to damp these
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7.3.2.3.

7.3.2.4.

7.3.2.5.

8.1.

8.2.

8.2.1.

8.2.1.1.

reflections. The stripline shall be placed on non-conducting supports at least 0,4 m
above the floor.

Calibration of the stripline

A field measuring probe shall be positioned within the central one-third of the
longitudinal, vertical and transverse dimensions of the space between the parallel
plates with the system under test absent. The associated measuring equipment shall
be sited outside the screen room.

At each desired test frequency, a level of power shall be fed into the stripline to
produce the required field strength at the antenna. This level of forward power, or
another parameter directly related to the forward power required to define the field,
shall be used for type-approval tests unless changes occur in the facilities or
equipment which necessitate this procedure being repeated.

Installation of the ESA under test

The main control unit shall be positioned within the central one-third of the
longitudinal, vertical and transverse dimensions of the space between the parallel
plates. It shall be supported on a stand made from non-conducting material.

Main wiring loom and sensor/actuator cables

The main wiring loom and any sensor/actuator cables shall rise vertically from the
control unit to the top ground plate (this helps to maximise coupling with the
electromagnetic field). Then they shall follow the underside of the plate to one of its
free edges where they shall loop over and follow the top of the ground plate as far as
the connections to the stripline feed. The cables shall then be routed to the associated
equipment which shall be sited in an area outside the influence of the
electromagnetic field, for example: on the floor of the screened room 1m
longitudinally away from the stripline.

FREE FIELD ESA IMMUNITY TEST

Test method

This test method allows the testing of vehicle electrical/electronic systems by
exposing an ESA to electromagnetic radiation generated by an antenna.

Test bench description
The test shall be performed inside a semi-anechoic chamber on a bench top.
Ground plane

For free field immunity testing, the ESA under test and its wiring harnesses shall be
supported 50 £ 5 mm above a wooden or equivalent non-conducting table. However,
if any part of the ESA under test is intended to be electrically bonded to a vehicle's
metal bodywork, that part shall be placed on a ground plane and shall be electrically
bonded to the ground plane. The ground plane shall be a metallic sheet with a
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8.2.1.2.

8.2.1.3.

8.2.1.4.

8.2.1.5.

8.2.2.

8.3.

8.3.1.

minimum thickness of 0,5 mm. The minimum size of the ground plane depends on
the size of the ESA under test but shall allow for the distribution of the ESA's wiring
harness and components. The ground plane shall be connected to the protective
conductor of the earthing system. The ground plane shall be situated at a height of
1,0 £ 0,1 m above the test facility floor and shall be parallel to it.

The ESA under test shall be arranged and connected according to its requirements.
The power supply harness shall be positioned along, and within 100 mm of, the edge
of the ground plane/table closest to the antenna.

The ESA under test shall be connected to the grounding system according to the
manufacturer's installation specification, no additional grounding connections shall
be permitted.

The minimum distance between the ESA under test and all other conductive
structures, such as walls of a shielded area (with the exception of the ground
plane/table underneath the test object) must be 1,0 m.

The dimension of any ground plane shall be 2,25 square meter or larger in area with
the smaller side no less than 750 mm. The ground plane shall be bonded to the
chamber with bonding straps such that the DC bonding resistance shall not exceed
2,5 milliohms.

Installation of ESA under test

For large equipment mounted on a metal test stand, the test stand shall be considered
a part of the ground plane for testing purposes and shall be bonded accordingly. The
faces of the test sample shall be located at a minimum of 200 mm from the edge of
the ground plane. All leads and cables shall be a minimum of 100 mm from the edge
of the ground plane and the distance to the ground plane (from the lowest point of the
harness) shall be 50 = 5 mm above the ground plane. Power shall be applied to the
ESA under test via an (5 p H/50 Q) artificial network (AN).

Field generating device type, position and orientation

Field generating device type

8.3.1.1.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

The field generating device type(s) shall be chosen such that the desired field
strength is achieved at the reference point (see point 8.3.4 ) at the appropriate
frequencies.

8.3.1.2.

WV 2000/2/EC Art. 1 point 5 and
Annex

The field generating device(s) may be (an) antenna(s) or a plate antenna.
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8.3.1.3.

8.3.2.

8.3.2.1.

8.3.2.2.

The construction and orientation of any field generating device shall be such that the
generated field is polarised:

from 20 to 1 000 MHz horizontally or vertically.
Height and distance of measurement
Height

The phase centre of any antenna shall be 150 + 10 mm above the ground plane on
which the ESA under test rests. No parts of any antenna's radiating elements shall be
closer than 250 mm to the floor of the facility.

Distance of measurement

8.3.2.2.1.In-service conditions may best be approximated by placing the field generating

device as far from the ESA as practical. This distance will typically lie within the
range 1 to 5 m.

8.3.2.2.2.If the test is carried out in an enclosed facility, the field generating device's radiating

8.3.3.

8.3.3.1.

8.3.3.2.

elements shall be no closer than 0,5 m to any radio absorbent material and no closer
than 1,5 m to the wall of the facility. There shall be no absorbent material interposed
between the transmitting antenna and the ESA under test.

Antenna location relative to ESA under test

The field generating device's radiating elements shall not be closer than 0,5 m to the
edge of the ground plane.

The phase centre of the field generating device shall be on a plane which:
(a) 1is perpendicular to the ground plane;

(b) bisects the edge of the ground plane and the midpoint of the principal portion
of the wiring harness; and

(c) 1is perpendicular to the edge of the ground plane and the principal portion of the
wiring harness.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

The field generating device shall be placed parallel to this plane (see Figures 1 and 2
in Appendix 4 ).

8.3.3.3.

WV 2000/2/EC Art. 1 point 5 and
Annex

Any field generating device which is placed over the ground plane or ESA under test
shall extend over the ESA under test.
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8.3.4.

8.3.4.1.

8.3.4.2.

Reference point

For the purpose of this Annex the reference point is the point at which the field
strength shall be established and shall be defined as follows:

at least 1 m horizontally from the antenna phase centre or at least 1 m vertically from
the radiating elements of a plate antenna;

on a plane which:
(a) 1is perpendicular to the ground plane;

(b) is perpendicular to the edge of the ground plane along which the principal
portion of the wiring harness runs;

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

(c) Dbisects the edge of the ground plane and the midpoint of the principal portion
of the wiring harness; X> and <X

(d) X is <Xl coincident with the midpoint of the principal portion of the harness
which runs along the edge of the ground plane closest to the antenna;

8.3.4.3.

8.4.

8.4.1.

8.4.2.

8.4.3.

WV 2000/2/EC Art. 1 point 5 and
Annex

150 + 10 mm above the ground plane.

Generation of required field strength: test methodology

the ‘substitution method’ shall be used to establish the test field conditions.
Substitution method

At each desired test frequency, a level of power shall be fed into the field generating
device to produce the required field strength at the reference point (as defined in
point 8.3.4 in the test area with the ESA under test absent), this level of forward
power, or another parameter directly related to the forward power required to define
the field, shall be measured and the results recorded. These results shall be used for
type-approval tests unless changes occur in the facilities or equipment which
necessitates this procedure being repeated.

Extraneous equipment must be a minimum of 1 m from the reference point during
calibration.
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8.4.4.

8.4.5.

8.4.6.

8.4.7.

8.5.

8.5.1.

9.1.

Field strength measuring device

A suitable compact field strength measuring device shall be used to determine the
field strength during the calibration phase of the substitution method.

The phase centre of the field strength measuring device shall be positioned at the
reference point.

The ESA under test which may include an additional ground plane shall then be
introduced into the test facility and positioned in accordance with the requirements of
point 8.3. If a second ground plane is used, then it shall be within 5 mm of the bench
ground plane and electrically bounded to it. The required forward power defined in
point 8.4.2 at each frequency as defined in point 5 shall then be applied to the field
generating device.

Whatever parameter was chosen in point 8.4.2 to define the field, the same parameter
shall be used to determine the field strength during the test.

Field strength contour

During the calibration phase of the substitution method (prior to an ESA under test
being introduced into the test area), the field strength shall not be less than 50 % of
the nominal field strength 0,5 £ 0,05 m either side of the reference point on a line
parallel to the edge of the ground plane nearest to the antenna and passing through
the reference point.

TEM CELL TESTING

Test method

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

The TEM (transverse electromagnetic mode) cell generates homogeneous fields
between the internal conductor (septum) and housing (ground plane). It is used for
testing ESAs (see Figure 1 in Appendix 3 ).

9.2.

9.2.1.

EN

WV 2000/2/EC Art. 1 point 5 and
Annex

Field strength measurement in a TEM cell
The electric field in the TEM cell shall be determined by using the equation:
[E| = (V(P x Z))/d

E = Electric field (volts/metre)
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9.2.2.

9.3.

P = Power flowing into cell (W)
7Z = Impedance of cell (50 Q)

d = Separation distance (metres) between the upper wall and the plate
(septum).

Alternatively an appropriate field strength sensor shall be placed in the upper half of
the TEM cell. In this part of the TEM cell the electronic control unit(s) has only a
small influence on the test field. The output of this sensor shall determine the field
strength.

Dimensions of TEM cell

In order to maintain a homogeneous field in the TEM cell and to obtain repeatable
measurement results, the test object shall not be larger than one-third of the cell
inside height.

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

Recommended TEM cell dimensions are given in Appendix 3, Figures 2 and 3 .

9.4.

WV 2000/2/EC Att. 1 point 5 and
Annex

Power, signal and control wires

The TEM cell shall be attached to a co-axial socket panel and connected as closely as
possible to a plug connector with an adequate number of pins. The supply and signal
leads from the plug connector in the cell wall shall be directly connected to the test
object.

The external components such as sensors, power supply and control elements can be
connected:

(a) to ascreened peripheral;
(b) to avehicle next to the TEM cell; or
(c) directly to the screened patchboard.

Screened cables must be used in connecting the TEM cell to the peripheral or the
vehicle if the vehicle or peripheral is not in the same or adjacent screened room.
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10.

10.1.

10.2.

10.3.

BULK CURRENT INJECTION TESTING
Test method

This is a method of carrying out immunity tests by inducing currents directly into a
wiring harness using a current injection probe. The injection probe consists of a
coupling clamp through which the cables of the ESA under test are passed. Immunity
tests can then be carried out by varying the frequency of the induced signals.

The ESA under test may be installed on a ground plane as in point 8.2.1 or in a
vehicle in accordance with the vehicle design specification.

Calibration of bulk current injection probe prior to commencing tests

The injection probe shall be mounted in a calibration jig. Whilst sweeping the test
frequency range, the power required to achieve the current specified in point 6.7.2.1
of Annex I shall be monitored. This method calibrates the bulk current injection
system forward power versus current prior to testing, and it is this forward power
which shall be applied to the injection probe when connected to the ESA under test
via the cables used during calibration. It should be noted that the monitored power
applied to the injection probe is the forward power.

Installation of the ESA under test

WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

For an ESA mounted on a ground plane as in point 8.2.1 all cables in the wiring
harness X> shall <X] be terminated as realistically as possible and preferably with
real loads and actuators. For both vehicle mounted and ground plane mounted ESAs
the current injection probe shall be mounted in turn around all the wires in the wiring
harness to each connector and 150 + 10mm from each connector of the ESA under
test electronic control units (ECU), instrument modules or active sensors as
illustrated in Figure 1 in Appendix 2.

10.4.

WV 2000/2/EC Art. 1 point 5 and
Annex

Power, signal and control wires

For an ESA under test mounted on a ground plane as in point 8.2.1, a wiring harness
shall be connected between an artificial network (AN) and the principal electronic
control unit (ECU). This harness shall run parallel to the edge of the ground plane
and 200 mm minimum from its edge. This harness shall contain the power feed wire
which is used to connect the vehicle battery to this ECU and the power return wire if
used on the vehicle.

The distance from the ECU to the AN shall be 1,0 + 0,1 m or shall be the harness
length between the ECU and the battery as used on the vehicle, if known, whichever
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is the shorter. If a vehicle harness is used then any line branches which occur in this
length shall be routed along the ground plane but perpendicular away from the edge
of the ground plane. Otherwise the ESA under test wires which are in this length
shall break out at the AN.
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Appendix 1

Figure 1

150 mm Stripline testing
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Figure 2

150 mm Stripline testing
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Figure 3

800 mm Stripline testing
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Figure 4

800 mm Stripline dimensions
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10

Appendix 2

Figure 1

Example of BCI test configuration
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RF measuring probe (optional)

RF injection probe

Artificial network

Shielded room filter network

Power source

DUT interface: stimulation and monitoring equipment
Signal generator

Broadband amplifier

RF 50 Q directional complex
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11

12

RF power level measuring device or equivalent

Spectrum analyser or equivalent (optional)
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WV 2000/2/EC Art. 1 point 5 and
Annex (adapted)

Appendix 3

Figure 1

TEM cell testing
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11

Test object (maximum height one third of distance between cell floor and
septum)
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Figure 2

Design of rectangular TEM cell
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Figure 3

The following table shows the dimensions for constructing a cell with specified upper

frequency limits:

Upper frequency | Cell form factor | Cell form factor | Plate separation Septum
(MHz) W:b L/W b (cm) S (cm)
200 1,69 0,66 56 70
200 1,00 > 1,00 X1 60 50
Typical TEM cell dimensions
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Appendix 4

Figure 1
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Figure 2
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ANNEX XII

Part A

[

Repealed Directive with list of its successive amendments
(referred to in Article 6)

Council Directive 75/322/EEC
(OJ L 147, 9.6.1975, p. 28)

Council Directive 82/890/EEC
(OJ L 378,31.12.1982, p. 45)

Directive 97/54/EC of the European Parliament

and of the Council
(OJL 277,10.10.1997, p. 24)

Commission Directive 2000/2/EC
(OJ L 21, 26.1.2000, p. 23)

Commission Directive 2001/3/EC
(OJ L 28,30.1.2001, p. 1)

Point [.A.13 of Annex II to the 2003 Act of
Accession
(OJ L 236, 23.9.2003, p. 57)

Council Directive 2006/96/EC
(OJ L 363, 20.12.2006, p. 81)
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only as regards the reference to
Directive 75/322/EEC in Article 1(1)

only as regards the reference to
Directive 75/322/EEC in the first indent
of Article 1

Article 1 and Annex only

Article 2 and Annex II only

only as regards the reference to
Directive 75/322/EEC in Article 1 and
Annex, point A.12.
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Part B

List of time-limits for transposition into national law and application

(referred to in Article 6)

Directive Time-limit for transposition Date of application
75/322/EEC 21 November 1976 -
82/890/EEC 21 June 1984 -
97/54/EC 22 September 1998 23 September 1998
2000/2/EC 31 December 2000 -
2001/3/EC 30 June 2002 -
2006/96/EC 1 January 2007 -

*)

“1.

In conformity with Article 2 of Directive 2000/2/EC:

With effect from 1 January 2001, Member States may not, on grounds relating to
electromagnetic compatibility:

- refuse to grant EC type-approval or national type-approval in respect of any given type
of vehicle,

- refuse to grant EC component or technical unit type-approval in respect of any given
type of component or separate technical unit,

- prohibit the registration, sale or entry into service of vehicles,
- prohibit the sale or use of components or separate technical units,

if the vehicles, components or separate technical units comply with the requirements of
Directive 75/322/EEC, as amended by this Directive.

With effect from 1 October 2002, Member States:

- may no longer grant EC vehicle type-approval, EC component type-approval or EC
separate technical unit type-approval, and

- may refuse to grant national type-approval,

for any type of vehicle component or separate technical unit, if the requirements of
Directive 75/322/EEC, as amended by this Directive, are not fulfilled.

Paragraph 2 shall not apply to vehicle types approved before 1 October 2002 pursuant to
Council Directive 77/537/EEC" nor to any subsequent extensions to these approvals.

With effect from 1 October 2008, Member States:
- shall consider certificates of conformity which accompany new vehicles in accordance

with the provisions of Directive 74/150/EEC to be no longer valid for the purposes of
Article 7(1) of that Directive, and
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- may refuse the sale and entry into service of new electrical or electronic sub-assemblies
as components or separate technical units,

if the requirements of this Directive are not fulfilled.

Without prejudice to paragraphs 2 and 4, in the case of replacement parts, Member States shall
continue to grant EC type-approval and to permit the sale and entry into service of components
or separate technical units intended for use on vehicle types which have been approved before
1 October 2002 pursuant to Directive 75/322/EEC or Directive 77/537/EEC and, where
applicable, subsequent extensions to these approvals.

™

OJ L 220, 29.8.1977, p. 38.”
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ANNEX XIIT

CORRELATION TABLE

Directive 75/322/EEC

This Directive

Articles 1 and 2
Article 4
Article 5
Article 6(1)

Article 6(2)

Article 7
Annex |
Annex ITA
Annex 1B
Annex [ITA
Annex I1IB
Annex [V
Annex V
Annex VI
Annex VII
Annex VIII

Annex [X

Articles 1 and 2
Article 3
Article 4
Article 5
Article 6
Article 7
Article 8
Annex |
Annex II
Annex III
Annex IV
Annex V
Annex VI
Annex VII
Annex VIII
Annex IX
Annex X
Annex XI
Annex XII

Annex XIII
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