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1.1

1.2.

1.3.

2.1.

2.2.

2.3.

1.SCOPE
This Regulation applies to:
vehicles of categories L, M, N and Onith regard to electromagnetic compatibility;

components and separate technical units iatetal be fitted in these vehicles with
the limitation given in paragraph 3.2.1. with redyéw electromagnetic compatibility.

It covers:

(@) requirements regarding the immunity to radiaé®d conducted disturbances
for functions related to direct control of the v&hj related to driver, passenger
and other road users' protectiamd related to disturbances, which would
cause confusion to the driver or other road usetated to vehicle data bus
functionality, related to disturbances, which wouldaffect vehicle statutory
data;

(b) requirements regarding the control of unwantediated and conducted
emissions to protect the intended use of electocatlectronic equipment at
own or adjacent vehicles or nearby, and the contfotisturbances from
accessories that may be retrofitted to the vehicle.

(c) additional requirements for vehicles providing coupling systems for
charging the RESS regarding the control of emissiaand immunity from
this connection between vehicle and power grid.

DEFINITIONS

For the purposes of this Regulation:

"Electromagnetic compatibilltyneans the ability of a vehicle or component(s) or
separate technical unit(s) to function satisfatan its electromagnetic environment

without introducing intolerable electromagnetic tdibances to anything in that
environment.

"Electromagnetic disturbaricmeans any electromagnetic phenomenon which may
degrade the performance of a vehicle or componenit(®eparate technical unit(s), or
of any other device, unit of equipment or systeraraped in vicinity of a vehicle. An
electromagnetic disturbance may be electromagmeige, an unwanted signal or a
change in the propagation medium itself.

"Electromagnetic immunitymeans the ability of a vehicle or component(s) or
separate technical unit(s) to operate without ddagran of performance in the
presence of (specified) electromagnetic disturbsngbich includes wanted radio

1/ As defined in Annex 7 to the Consolidated Resotuton the Construction of Vehicles
(R.E.3), (document TRANS/WP.29/Rev.1/Amend.2, asdanended by Amend.4).



2.4,

2.5.

2.6.

2.7.

2.8.

2.9.

2.9.1.

2.9.2.

2.9.3.

2.10.

2.10.1.

frequency signals from radio transmitters or raatianh-band emissions of industrial-
scientific-medical (ISM) apparatus, internal orezrial to the vehicle.

"Electromagnetic _environménmeans the totality of electromagnetic phenomena
existing at a given location.

"Broadband emissibimeans an emission, which has a bandwidth gréaerthat of
a particular measuring apparatus or receiver (hatesnal Special Committee on
Radio Interference (CISPR) 25, second edition).

"Narrowband emissiémeans an emission which has a bandwidth lessttiarof a
particular measuring apparatus or receiver (CISBR s2cond editior2002 and
corrigendum 2004.

"Electrical/electronic_systémmeans (an) electrical and/or electronic deviceys)
set(s) of devices together with any associatedretat connections which form part
of a vehicle but which are not intended to be tgpproved separately from the
vehicle.Both RESS and Coupling system for charging the RES&re considered
electrical / electronic systems.

"Electrical/electronic sub-assenb{iESA) means an electrical and/or electronic
device or set(s) of devices intended to be partaofehicle, together with any

associated electrical connections and wiring, wipetforms one or more specialized
functions. An ESA may be approved at the requestaaianufacturer or his

authorized representative as either a "componenta d'separate technical unit
(STU)".

"Vehicle typ& in relation to electromagnetic compatibility iodes all vehicles,
which do not differ essentially in such respects as

the overall size and shape of the engingpeoiment;

the general arrangement of the electrical/anelectronic components and the
general wiring arrangement;

the primary material of which the body oelshof the vehicle is constructed (for
example, a steel, aluminium or fiberglass body Ishelhe presence of panels of
different material does not change the vehicle fymvided the primary material of
the body is unchanged. However, such variationst toel notified.

An "ESA typéin relation to electromagnetic compatibility meaBSAs, which do
not differ in such essential respects as:

the function performed by the ESA,;



2.10.2.

2.11.

2.12.

2.13

2.14

the general arrangement of the electrimddaa electronic components, if applicable.

"Vehicle wiring harneSsneans supply voltage, bus system (e.g. CAN), aigm

active antenna cables, which are installed by #fecle manufacturer.

"Immunity related functiofisire:

(@)

(b)

()

(d)

(€)

(f)

Functions related to the direct control of viedicle:

() by degradation or change in: e.g. engine, geake, suspension, active
steering, speed limitation devices;

(i) by affecting drivers position: e.g. seat teexing wheel positioning;

(i) by affecting driver's visibility: e.g. dipgkbeam, windscreen wiper.

Functions related to driver, passenger andratie&l user protection:
() e.g. airbag and safety restraint systems.

Functions which when disturbed cause confusmithe driver or other road

users:

(i) optical disturbances: incorrect operation df.ealirection indicators, stop
lamps, end outline marker lamps, rear position latnght bars for
emergency system, wrong information from warningigators, lamps or
displays related to functions in subparagraph®(g)p) which might be
observed in the direct view of the driver;

(i) acoustical disturbances: incorrect operatbe.g. anti-theft alarm, horn.

Functions related to vehicle data bus functiibyr

() by blocking data transmission on vehicle data-systems, which are used
to transmit data, required to ensure the correcictfaning of other
immunity related functions.

Functions which when disturbed affect vehidkdwgory data: e.g. tachograph,
odometer.

Function related to the RESS in charging modeaupled to the power grid:

(i) by leading to unexpected vehicle motion.

“RESS means the rechargeable energy storage system thatovides electric
energy for electric propulsion of the vehicle.

“Coupling system for charging the RESSmeans the electrical circuit installed

in the vehicle used for charging the RESS.

APPLICATION FOR APPROVAL



3.1.

3.1.1.

3.1.2.

3.1.3.

3.1.4.

3.1.5.

3.1.6.

3.1.7.

3.1.8.

Approval of a vehicle type

The application for approval of a vehiclpdy with regard to its electromagnetic
compatibility, shall be submitted by the vehiclematacturer.

A model of information document is showiAimex 2A.

The vehicle manufacturer shall draw up aedale describing all relevant vehicle
electrical/electronic systems or ESAs, body stylestiations in body material,

general wiring arrangements, engine variationg;hahd/right-hand drive versions
and wheelbase versions. Relevant vehicle eletigleatronic systems or ESAs are
those which may emit significant broadband or naband radiation and/or those
which are involved in immunity related functionstb& vehicle (see paragraph 2.12.)
and those which provide coupling systems for chargg the RESS.

A vehicle representative of the type to Ippraved shall be selected from this
schedule by mutual agreement between the manuéactamd the Competent
Authority. The choice of vehicle shall be basedtloa electrical/electronic systems
offered by the manufacturer. One or more vehictesy be selected from this
schedule if it is considered by mutual agreememnivéen the manufacturer and the
Competent Authority that different electrical/electic systems are included which
are likely to have a significant effect on the s electromagnetic compatibility
compared with the first representative vehicle.

The choice of the vehicle(s) in conformitythwparagraph 3.1.4. above shall be
limited to vehicle/electrical/electronic system dmmations intended for actual
production.

The manufacturer may supplement the appitatith a report on tests which have
been carried out. Any such data provided may leel by the approval authority for
the purpose of drawing up the communication forntype-approval.

If the Technical Service responsible for tiige approval test carries out the test
itself, then a vehicle representative of the type bie approved according to
paragraph 3.1.4. shall be provided.

For vehicles of categories M, N, and O tledicdle manufacturer must provide a
statement of frequency bands, power levels, antguositions and installation

provisions for the installation of radio frequertegnsmitters (RF-transmitters), even
if the vehicle is not equipped with an RF transenitit time of type approval. This
should cover all mobile radio services normallyduge vehicles. This information

must be made publicly available following the tygmoroval.



Vehicle manufacturers must provide evidence thahicle performance is not
adversely affected by such transmitter installagion

3.1.9. Vehicle type approval shall be applied fordth RESS and Coupling system for
charging the RESS as they are considered as electil / electronic systems.



3.2.

3.2.1.

ESA type approval

Applicability of this Regulation to ESA:

Electrical/electronic sub assembly (ESA) classifara

Y

No
ESA intended for fitment in vehicles >
l Yes
Passive ESA or system (e.qg. spark pllig ,eS Hgtnigﬂg?‘:ned -
. e ¢
cables, passive antenna)~ —> NO type approvi
‘ No
Use restricted by technical means to Yes
immobilized vehicle >
lNo
] _ NO  [Connected permanently or No
Me_chanlcally fasterjed to the vehicle » [temporarily to the vehicle wiring ~ |———»]
hich can not be disassembled or harness?
removed without use dbols?
‘ Yes
Connected via an interface type Yes
approved to this Regulation as  ———p»
Yes amended?
l No
Y Y

Application of Regulation No. 10

No application of
Regulation No. 10

3.2.2.

of the ESA.

3.2.3.

3.2.4.

A model of information document is showAimex 2B.

The application for approval of a type ofAE®ith regard to its electromagnetic
compatibility shall be submitted by the vehicle mfaeturer or by the manufacturer

The manufacturer may supplement the appitatith a report on tests which have
been carried out. Any such data provided may leel by the approval authority for

the purpose of drawing up the communication forntype-approval.




3.2.5.

3.2.6.

3.2.7.

3.2.8.

3.2.9.

4.1.

4.1.1.

41.1.1.

4.1.1.2.

If the Technical Service responsible for tiyge approval test carries out the test
itself, then a sample of the ESA system represgetaf the type to be approved shall

be provided, if necessary, after discussion with mmnufacturer on, e.g., possible
variations in the layout, number of components, benof sensors. If the Technical

Service deems it necessary, it may select a fusidén@ple.

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

Where applicable, any restrictions on useilshbe identified. Any such restrictions
should be included in Annexes 2B and/or 3B.

ESA which are brought to the market as sparts need no type approval if they are
obviously marked as a spare part by an identiicatiumber and if they are identical
and from the same manufacturer as the correspondinginal equipment
manufacturer (OEM) part for an already type appdowehicle.

Components sold as aftermarket equipmentraedded for the installation in motor

vehicles need no type approval if they are notteelao immunity related functions

(see paragraph 2.12.). In this case a declaratiast be issued by the manufacturer
that the ESA fulfils the requirements of this Regign and in particular the limits

defined in paragraphs 6.5., 6.6., 6.8. and 6.9.

APPROVAL
Type approval procedures
Type approval of a vehicle

The following alternative procedures for vehicygpd approval may be used at the
discretion of the vehicle manufacturer.

Approval of a vehicle installation

A vehicle installation may be type approved disebly following the provisions laid
down in paragraph 6 of this Regulation. If this ggdure is chosen by a vehicle
manufacturer, no separate testing of electricaifedaic systems or ESAs is required.

Approval of vehicle type by testing ofiwvidual ESAs

A vehicle manufacturer may obtain approval for vedicle by demonstrating to the
approval authority that all the relevant (see paddl.3. of this Regulation)
electrical/electronic systems or ESAs have beemoapep in accordance with this
Regulation and have been installed in accordandh amy conditions attached
thereto.



4.1.1.3.

4.1.2.

4.1.3.

4.2.

4.2.1.

42.1.1.

4.2.1.2.

4.2.2.

42.2.1.

4.2.2.2.

4.2.3.

4.3.

A manufacturer may obtain approval acemydo this Regulation if the vehicle has
no equipment of the type, which is subject to imityer emission tests. Such
approvals do not require testing.

Type approval of an ESA

Type approval may be granted to an ESA to bedfitgher to any vehicle type
(component approval) or to a specific vehicle typetypes requested by the ESA
manufacturer (separate technical unit approval).

ESAs, which are intentional RF transmittersich have not received type approval
in conjunction with a vehicle manufacturer, must bepplied with suitable
installation guidelines.

Granting of type approval
Vehicle

If the representative vehicle fulfils tieguirements of paragraph 6 of this Regulation,
type approval shall be granted.

A model of communication form for type spl is contained in Annex 3A.
ESA

If the representative ESA system(s) fglfithe requirements of paragraph 6 of this
Regulation, type approval shall be granted.

A model of communication form for type epyal is contained in Annex 3B.

In order to draw up the communication fomeferred to in paragraph 4.2.1.2. or
4.2.2.2. above, the Competent Authority of the @aoting Party granting the
approval may use a report prepared or approved rfega@gnized laboratory or in
accordance with the provisions of this Regulation.

Approval, or refusal of approval, of a typevehicle or ESA in accordance with
this Regulation shall be notified to the Partiestie Agreement applying this
Regulation on a form conforming to the model in AriBA or 3B of this

Regulation, accompanied by photographs and/or amagror drawings on an
appropriate scale supplied by the applicant in am& not larger than A4
(210 x 297 mm) or folded to those dimensions.

MARKINGS



5.1. An approval number shall be assigned to eabicle or ESA type approved. The
first two digits of this number (at present 03) Ishadicate the series of
amendments corresponding to the most recent eakéathnical amendments
made to the Regulation at the date of approval.Cdhtracting Party may not
assign the same approval number to another typeha€le or ESA.

5.2. Presence of markings
5.2.1. Vehicle

An approval mark described in paragraph 5.3. bedtwall be affixed to every
vehicle conforming to a type approved under thiguRagion.

5.2.2. Sub-assembly

An approval mark described in paragraph 5.3. bedball be affixed to every ESA
conforming to a type approved under this Regulation

No marking is required for electrical/electronistems built into vehicles which
are approved as units.

5.3. An international approval mark must be affixél a conspicuous and easily
accessible place specified on the approval commatiait form, on each vehicle
conforming to the type approved under this ReguitatiThis mark shall comprise:

5.3.1. A circle containing the letter "E", followdaly the distinguishing number of the
country granting the approval. 2

2/ 1 for Germany, 2 for France, 3 for Italy, 4 fdret Netherlands, 5 for Sweden, 6 for
Belgium, 7 for Hungary, 8 for the Czech Republi¢p®Spain, 10 for Serbia, 11 for the United
Kingdom, 12 for Austria, 13 for Luxembourg, 14 f8witzerland, 15 (vacant), 16 for Norway,
17 for Finland, 18 for Denmark, 19 for Romania, f@0 Poland, 21 for Portugal, 22 for the
Russian Federation, 23 for Greece, 24 for Irela2®ifor Croatia, 26 for Slovenia, 27 for
Slovakia, 28 for Belarus, 29 for Estonia, 30 (vdgaBl for Bosnia and Herzegovina, 32 for
Latvia, 33 (vacant), 34 for Bulgaria, 35 (vacai®, for Lithuania, 37 for Turkey, 38 (vacant),
39 for Azerbaijan, 40 for The former Yugoslav Relmilbf Macedonia, 41 (vacant), 42 for the
European Community (Approvals are granted by itsrider States using their respective ECE
symbol), 43 for Japan, 44 (vacant), 45 for Aus#i,adié for Ukraine, 47 for South Africa, 48 for
New Zealand, 49 for Cyprus, 50 for Malta, 51 foe fRepublic of Korea, 52 for Malaysia, 53 for
Thailand, 54 and 55 (vacant), 56 for Montenegro{\&tant) and 58 for Tunisia. Subsequent
numbers shall be assigned to other countries irclinenological order in which they ratify or
accede to the Agreement Concerning the AdoptiorJwiform Technical Prescriptions for
Wheeled Vehicles, Equipment and Parts which carFitted and/or be Used on Wheeled
Vehicles and the Conditions for Reciprocal Recagnibf Approvals Granted on the Basis of



5.3.2.

5.4.

5.5.

6.1.

6.1.1.

6.1.1.1.

6.1.1.2.

6.1.2.

6.2.

6.2.1.

6.2.2.

6.2.2.1.

The number of this Regulation, followed bg letter "R", a dash and the approval
number to the right of the circle specified in gaeph 5.3.1.

An example of the type-approval mark is shawAnnex 1 to this Regulation.

Markings on ESAs in conformity with paragrdpB. above need not be visible when
the ESA is installed in the vehicle.

SPECIFICATIONSIN CONFIGURATIONS other than “RESS charging mode
coupled to the power grid”

General specifications

A vehicle and its electrical/electronic gys{s) or ESA(s) shall be so designed,
constructed and fitted as to enable the vehiclapmmal conditions of use, to comply
with the requirements of this Regulation.

A vehicle shall be tested for radiated ssions and for immunity to radiated
disturbances. No tests for conducted emissionsinanunity to conducted
disturbances are required for vehicle type approval

ESA(s) shall be tested for radiated amalgoted emissions, for immunity to radiated
and conducted disturbances.

Before testing the Technical Service hgwépare a test plan in conjunction with the
manufacturer, which contains at least mode of djmerastimulated function(s),
monitored function(s), pass/fail criterion(critgrend intended emissions.
Specifications concerning broadband electromatig radiation from vehicles

Method of measurement

The electromagnetic radiation generated by thécleerepresentative of its type shall
be measured using the method described in Annégkd.method of measurement
shall be defined by the vehicle manufacturer inoetance with the Technical
Service.

Vehicle broadband type approval limits

If measurements are made using the metbsctibed in Annex 4 using a vehicle-to-
antenna spacing of 10.0 £ 0.2m, the limits sha# 3B dB microvolts/m in

these Prescriptions, and the numbers thus assigimatl be communicated by the Secretary-
General of the United Nations to the Contractingi®ato the Agreement.



6.2.2.2.

6.2.2.3.

6.3.

6.3.1.

6.3.2.

6.3.2.1.

6.3.2.2.

6.3.2.3.

6.3.2.4.

the 30 to 75 MHz frequency band and 32 to 43 dB ronmits/m in the 75
to 400 MHz frequency band, this limit increasinggdathmically with frequencies
above 75 MHz as shown in Appendix 2. In the 400,600 MHz frequency band the
limit remains constant at 43 dB microvolts/m.

If measurements are made using the metbsctibed in Annex 4 using a vehicle-to-
antenna spacing of 3.0 £0.05m, the Ilimits sha# 4B dB microvolts/m in
the 30 to 75 MHz frequency  band and 42to 53 dB  rowmts/m in
the 75 to 400 MHz frequency band, this limit ingieg logarithmically with
frequencies above 75 MHz as shown in Appendix 31 tHe 400 to 1,000 MHz
frequency band the limit remains constant at 53rd&ovolts/m.

On the vehicle representative of its typkee measured values, expressed
in dB microvolts/m shall be below the type apprdiralits.

Specifications concerning narrowband electgimetic radiation from vehicles
Method of measurement

The electromagnetic radiation generated by thécleehepresentative of its type shall
be measured using the method described in Annekitese shall be defined by the
vehicle manufacturer in accordance with the Tedldrgervice.

Vehicle narrowband type approval limits

If measurements are made using the metbsctibed in Annex 5 using a vehicle-to-
antenna spacing of 10.0£0.2m, the Ilimits shad 2B dB microvolts/m in
the 30 to 75 MHz frequency  band and 22t0 33dB  rowmts/m in
the 75 to 400 MHz frequency band, this limit inieg logarithmically with
frequencies above 75 MHz as shown in Appendix 4. the 400 to 1,000 MHz
frequency band the limit remains constant at 33rd&ovolts/m.

If measurements are made using the metésctibed in Annex 5 using a vehicle-to-
antenna spacing of 3.0 +0.05m, the Ilimit shall 3Ba&lB microvolts/m in
the 30 to 75 MHz frequency band and 32t0 43 dB rowmlts/m in
the 75 to 400 MHz frequency band, this limit insieg logarithmically with
frequencies above 75 MHz as shown in Appendix 51 tHe 400 to 1,000 MHz
frequency band the limit remains constant at 43rd&ovolts/m.

On the vehicle representative of its tyjhes measured values, expressed in dB
microvolts/m, shall be below the type approval timi

Notwithstanding the limits defined in ggaphs 6.3.2.1., 6.3.2.2. and 6.3.2.3. of this
Regulation, if, during the initial step described paragraph 1.3. of Annex 5, the
signal strength measured at the vehicle broadeast rantenna is less than 20 dB
microvolts over the frequency range 76 to 108 MHeasured with an average



6.4.

6.4.1.

6.4.2.

6.4.2.1.

6.4.2.2.

6.5.

6.5.1.

6.5.2.

6.5.2.1.

6.5.2.2.

6.6.

6.6.1.

detector, then the vehicle shall be deemed to cpmejih the limits for narrowband
emissions and no further testing will be required.

Specifications concerning immunity of vehide®lectromagnetic radiation
Method of testing

The immunity to electromagnetic radiation of thehicle representative of its type
shall be tested by the method described in Annex 6.

Vehicle immunity type approval limits

If tests are made using the method dextrib Annex 6, the field strength shall
be 30 volts/m rms (root mean squared) in over 90ceat of the 20 to 2,000 MHz
frequency band and a minimum of 25 volts/m rms dher whole 20 to 2,000 MHz
frequency band.

The vehicle representative of its typdl dfeaconsidered as complying with immunity
requirements if, during the tests performed in agaonce withAnnex 6, there shall be
no degradation of performance of "immunity relatiohctions”, according to
paragraph 2.1. of annex 6.

Specification concerning broadband electroratiginterference generated by ESAs.
Method of measurement

The electromagnetic radiation generated by the Efpfesentative of its type shall be
measured by the method described in Annex 7.

ESA broadband type approval limits

If measurements are made using the methedribed in Annex 7, the limits shall
be 62 to 52 dB microvolts/m in the 30 to 75 MHz gwmency band, this limit
decreasing logarithmically with frequencies abo0@eVBHz, and 52 to 63 dB
microvolts/m in the 75 to 400 MHz band, this linmicreasing logarithmically with
frequencies above 75 MHz as shown in Appendix G tHe 400 to 1,000 MHz

frequency band the limit remains constant at 63rd&ovolts/m.

On the ESA representative of its type, theasured values, expressed in dB
microvolts/m, shall be below the type approval tsni

Specifications concerning narrowband electgmetic interference generated by
ESAs.

Method of measurement



6.6.2.

6.6.2.1.

6.6.2.2.

6.7.

6.7.1.

6.7.2.

6.7.2.1.

6.7.2.2.

6.8.

6.8.1.

The electromagnetic radiation generated by the Efpfesentative of its type shall be
measured by the method described in Annex 8.

ESA narrowband type approval limits

If measurements are made using the methedribed in Annex 8, the limits shall
be 52 to 42 dB microvolts/m in the 30 to 75 MHz qiuency band, this limit
decreasing logarithmically with frequencies abo@dvBHz, and 42 to 53 dB
microvolts/m in the 75 to 400 MHz band, this linmicreasing logarithmically with
frequencies above 75 MHz as shown in Appendix 7 tHe 400 to 1,000 MHz
frequency band the limit remains constant at 53rd&ovolts/m.

On the ESA representative of its type, theeasured value, expressed
in dB microvolts/m shall be below the type apprduaits.

Specifications concerning immunity of ESA®tectromagnetic radiation
Method(s) of testing

The immunity to electromagnetic radiation of tHeAErepresentative of its type shall
be tested by the method(s) chosen from those tbescim Annex 9.

ESA immunity type approval limits

If tests are made using the methods degtin Annex 9, the immunity test levels
shall be 60 volts/mims for the 150 mm stripline testing method, 15 vaitsins for
the 800 mm stripline testing method, 75 volts/mms for the Transverse
Electromagnetic Mode (TEM) cell testing method,n6Q rms for the bulk current
injection (BCI) testing method and 30 voltsims for the free field testing method in
over 90 per cent of the 20 to 2,000 MHz frequenandy and to a minimum
of 50 volts/mrms for the 150 mm stripline testing method, 12.5 sfoft rms for
the 800 mm stripline testing method, 62.5 voltsims, for the TEM cell testing
method, 50 mA rms for the bulk current injection (BCI) testing metho
and 25 volts/mrms for the free field testing method over the whalet@ 2,000 MHz
frequency band.

The ESA representative of its type shalcbnsidered as complying with immunity
requirements if, during the tests performed in adaonce with Annex 9, there shall be
no degradation of performance of "immunity relafi@actions".

Specifications concerning the immurafyESAs to transient disturbances conducted
along12/ 24 Vsupply lines.

Method of testing



The immunity of ESA representative of its type Iklhe tested by the method(s)
according to ISO 7637-2,second—edition2004 (second edition 2004 and

Amd1:2008)as described in Annex 10 with the test levelsmivetable 1.

. Functional status for systems:
Test puls¢ Immunity
number | test level Related to immunity Not related to immunity
related functions related functions
1 1 C D
2a 11 B D
2b 1l C D
3a/3b 11 A D
4 Il B D

(for ESA which must be
operational during
engine start phases)
C
(for other ESA)

Table* Immunity of ESA

6.9. Specifications concerning the emission to&nsient conducted disturbances
generated by ESAs on 12/ 24 V supply lines

6.9.1. Method of testing

The emission of ESA representative of its typellsha tested by the method(s)
according to ISO 7637-2,—second—editR04 (second edition 2004 and
Amd1:2008)as described in Annex 10 for the levels given big&.

Maximum allowed pulse amplitude for

Polarity of pulse : . . .
amplitude Vehicles with 12 V systems Vehicles with 24 V sysge

Positive +75 +150
Negative -100 -450

Table 2 Maximum allowed pulse amplitude

6.10. Exceptions



6.10.1.

6.10.2.

6.10.3.

6.10.4.

6.10.5.

6.10.6.

6.10.7.

6.10.7.1.

6.10.7.2.

Where a vehicle or electrical/electronistegn or ESA does not include an electronic
oscillator with an operating frequency greater tBadiiz, it shall be deemed to
comply with paragraph 6.3.2. or 6.6.2. and with éxes 5 and 8.

Vehicles which do not have electrical/etmutc systems with "immunity related
functions” need not be tested for immunity to réetiadisturbances and shall be
deemed to comply with paragraph 6.4. and with Anhiéx this Regulation.

ESAs with no immunity related functions che®t be tested for immunity to radiated
disturbances and shall be deemed to comply witagsaph 6.7. and with Annex 9 to
this Regulation.

Electrostatic discharge

For vehicles fitted with tyres, the vehicle bodssis can be considered to be an
electrically isolated structure. Significant etestatic forces in relation to the
vehicle's external environment only occur at thenraot of occupant entry into or
exit from the vehicle. As the vehicle is stationat these moments, no type approval
test for electrostatic discharge is deemed necgssar

Conduected Eemissionof transient conducted disturbances generated by ES on
12/ 24 V supply lines

ESAs that are not switched, contain no switchedamnot include inductive loads
need not be tested for conducted emission and blealieemed to comply with
paragraph 6.9.

The loss of function of receivers during tmmunity test, when the test signal is
within the receiver bandwidth (RF exclusion bansispecified for the specific radio
service/product in the harmonized international Est@ndard, does not necessarily
lead to a fail criteria.

RF transmitters shall be tested in thestrahmode. Wanted emissions (e.g. from RF
transmitting systems) within the necessary bandwadtd out of band emissions are
disregarded for the purpose of this Regulationurt®ps emissions are subject to this
Regulation.

"Necessary Bandwidth": for a given claggmission, the width of the frequency
band which is just sufficient to ensure the trarssioin of information at the rate and
with the quality required under specified condifo(Article 1, No. 1.152 of the
International Telecommunication Union (ITU) Radiedrilations).

"Out-of-band Emissions": Emission on aqérency or frequencies immediately
outside the necessary bandwidth which results ftben modulation process, but
excluding spurious emissions (Article 1, No. 1.b44he ITU Radio Regulations).



6.10.7.3. "Spurious Emission": In every modulatmncess additional undesired signals exist.
They are summarized under the expression "spudpussions”. Spurious emissions
are emissions on a frequency or frequencies, wiaieh outside the necessary
bandwidth and the level of which may be reducedheut affecting the
corresponding transmission of information. Spusi@missions include harmonic
emissions, parasitic emissions, intermodulationdpets and frequency conversion
products, but exclude out-of-band emissions (AeticiNo. 1.145 of the ITU Radio
Regulations).



7.1.

7.1.1.

7.1.2.

7.1.3.

7.2

7.2.1.

7.2.2.

7.2.2.1.

71.2.2.2.

7.2.2.3.

ADDITIONNAL SPECIFICATIONS IN THE CONFIGURATION  “RESS
charging mode coupled to the power grid”.

General specifications

A vehicle and its electrical/electronic sysin(s) shall be so designed, constructed
and fitted as to enable the vehicle, in configuratin “RESS charging mode
coupled to the power grid”, to comply with the requrements of this Regulation.

A vehicle in configuration “RESS charging mde coupled to the power grid”
shall be tested for radiated emissions, immunity toradiated disturbances,
conducted emissions and immunity to conducted distbances.

Before testing the Technical Service has fvepare a test plan in conjunction
with the manufacturer, for the configuration “RESS charging mode coupled to
the power grid” configuration which contains at least mode of operation,
stimulated function(s), monitored function(s), pas4ail criterion (criteria) and
intended emissions.

Specifications concerning broadband electromatig radiation from vehicles
Method of measurement

The electromagnetic radiation generated by thécleerepresentative of its type shall
be measured using the method described in Annégkd.method of measurement
shall be defined by the vehicle manufacturer inoetance with the Technical
Service.

Vehicle broadband type approval limits

If measurements are made using the metbsctibed in Annex 4 using a vehicle-to-
antenna spacing of 10.0 £ 0.2m, the limits sha# 3B dB microvolts/m in
the 30 to 75 MHz frequency band and 32 to 43 dB ronmits/m in the 75
to 400 MHz frequency band, this limit increasinggdathmically with frequencies
above 75 MHz as shown in Appendix 2. In the 400,600 MHz frequency band the
limit remains constant at 43 dB microvolts/m.

If measurements are made using the metbsctibed in Annex 4 using a vehicle-to-
antenna spacing of 3.0 £0.05m, the Ilimits sha#t 4B dB microvolts/m in
the 30 to 75 MHz frequency  band and 42to 53 dB  rowmts/m in
the 75 to 400 MHz frequency band, this limit in@ieg logarithmically with
frequencies above 75 MHz as shown in Appendix 31 tHe 400 to 1,000 MHz
frequency band the limit remains constant at 53rd&ovolts/m.

On the vehicle representative of its type, the mesb values, expressed
in dB microvolts/m shall be below the type apprdiralits.



7.3.

7.3.1.

7.3.2.

7.3.2.1.

Specifications concerning emission of harmors®n AC power lines from vehicles

Method of measurement

The harmonics emission on AC power lines generatedy the vehicle
representative of its type shall be measured usinthe method described in
Annex 11. The method of measurement shall be defideby the vehicle
manufacturer in accordance with the Technical Senge.

Vehicle type approval limit

If measurements are made using the methakkscribed in Annex 11, the limits
for input current < 16 A per phase are those defined in IEC 61000-3(2dition
3.2 - 2009) and given in table 3.

Harmonic number Maximum authorized harmonic current
n A
Odd harmonics
3 2,3
5 1,14
7 0,77
9 0,40
11 0,33
13 0,21
15< n<39 0,15x15/n
Even harmonics
2 1,08
4 0,43
6 0,30
8<n<40 0,23x8/n

Table 3 Maximum allowed harmonics (input current < 16 A per phase)



7.3.2.2.1. If measurements are made using the method described Annex 11, the limits

for input current > 16 A and < 75 A per phase are those defined in IEC 61000-3-
12 (edition 1.0 - 2004) and given in table 4, 5 ar&l

Minimum Acceptable individual harmonic current Maximum current
Rsce 1./, % harmonic ratio %
I3 lg I, lg l11 l13 THD PWHD
33 216| 10,7 7,2 3,8 3,1 2 23 23
66 24 13 8 5 4 3 26 26
120 27 15 10 6 5 4 30 30
250 35 20 13 9 8 6 40 40
> 350 41 24 15 12 10 8 47 47
Relative values of even harmonics lower or equal tb2 shall be lower than 16/n %. Even
harmonics greater than 12 are taken into account ithe THD and PWHD the same way than
odd harmonics.
Linear interpolation between successive values of;Ris authorized.

Table 4 Maximum allowed harmonics (input current > 16 A and < 75 A per phase) for
equipment other than balanced three-phase equipment

Minimum Acceptable individual harmonic current Maximum current
Rece 1./11 % harmonic ratio %
Is I l11 l13 THD PWHD
33 10,7 7,2 3,1 2 13 22
66 14 9 5 3 16 25
120 19 12 7 4 22 28
250 31 20 12 7 37 38
> 350 40 25 15 10 48 46
Relative values of even harmonics lower or equal tb2 shall be lower than 16/n %. Even
harmonics greater than 12 are taken into account ithe THD and PWHD the same way than
odd harmonics.
Linear interpolation between successive values of;Ris authorized.

Table 5 Maximum allowed harmonics (input current > 16 A and < 75 A per phase) for
balanced three-phase equipment

Minimum Acceptable individual harmonic current Maximum current
Rsce 1./, % harmonic ratio %
Is I, l11 l13 THD PWHD
33 10,7 7,2 3,1 2 13 22
>120 40 25 15 10 48 46
Relative values of even harmonics lower or equal tb2 shall be lower than 16/n %. Even
harmonics greater than 12 are taken into account ithe THD and PWHD the same way than
odd harmonics

Table 6: Maximum allowed harmonics (input current > 16 A and < 75 A per phase) for
balanced three-phase equipment under specific conitins



7.4.

7.4.1.

7.4.2.

7.4.2.1.

7.4.2.2.

Specifications concerning emission of voltag#ganges, voltage fluctuations and
flicker on AC power lines from vehicles

Method of measurement

The emission of voltage changes, voltage fluctuatis and flicker on AC power

lines generated by the vehicle representative ofsittype shall be measured using
the method described in Annex 12. The method of mearement shall be defined
by the vehicle manufacturer in accordance with th& echnical Service.

Vehicle type approval limit

If measurements are made using the methaktscribed in Annex 12, the limits
for rated current < 16 A per phase and not subjected to conditional anection
are those defined in IEC 61000-3-3 (edition 2.0 028) and given in table 7.

Limits
Values given in 61000-3-3 clause 5

Table 72 Maximum allowed voltage changes, voltage fluctuains and flicker (rated

current < 16 A per phase and not subjected to conditional onection)

If measurements are made using the methakscribed in Annex 12, the limits
for rated current > 16 A and < 75 A per phase and subjected to conditional
connection are those defined in IEC 61000-3-11 (¢idn 1.0 - 2000) and given in
table 8.

Limits

Values given in IEC 61000-3-11 clause 5

Table 8 : Maximum allowed voltage changes, voltage fluctuains and flicker

(rated current > 16 A and< 75 A per phase and subjected to conditional
connection)



7.5. Specifications concerning emission of radiofggiency conducted disturbances on
AC or DC power lines from vehicles

7.5.1. Method of measurement

The emission of radiofrequency conducted disturbazes on AC or DC power
lines generated by the vehicle representative ofsittype shall be measured using
the method described in Annex 13. The method of mearement shall be defined
by the vehicle manufacturer in accordance with th&echnical Service.

7.5.2. Vehicle type approval limit

7.5.2.1. If measurements are made using the method described Annex 13, the limits
on AC power lines are those defined in IEC 61000-8 (edition 2.0 - 2006) and

given in table 9.

Frequency (MHz) Limits and detector
0,15t0 0,5 66 to 56 dBuV (quasi-peak)
56 to 46 dBuV (average)
(linearly decreasing with logarithm of frequency)
0,5to5 56 dBuV (quasi-peak)
46 dBuV (average)
5to 30 60 dBuV (quasi-peak)
50 dBuV (average)

Table 9 Maximum allowed radiofrequency conducted disturbances on AC power

lines

7.5.2.2. If measurements are made using the methddscribed in Annex 13, the limits on
DC power lines are those defined in IEC 61000-6-2dition 2.0 - 2006) and given

in table 10.

Frequency (MHz)

Limits and detector

0,15t0 0,5 79 dBuV (quasi-peak)
66 dBuV (average)
0,5to 30 73 dBuV (quasi-peak)

60 dBuV (average)

Table 10 Maximum allowed radiofrequency conducted disturbances on DC power

lines




7.6. Specifications concerning emission of radiofggiency conducted disturbances on

network and telecommunication access from vehicles

7.6.1. Method of measurement

The emission of radiofrequency conducted disturbates on network and
telecommunication access generated by the vehiclepresentative of its type
shall be measured using the method described in Aewr 14. The method of
measurement shall be defined by the vehicle manufager in accordance with
the Technical Service.

7.6.2. Vehicle type approval limit

7.6.2.1.

(edition 2.0 - 2006) and given in table 11.

If measurements are made using the methddscribed in Annex 14, the limits on
network and telecommunication access are those ded#id in IEC 61000-6-3

Frequency Limits and detector

(MH2z)

0,15t0 0,5 84 to 74 dBuV (quasi-peak) 40 to 30 dBpA (quasi-peak)
74 to 64 dBuV (average) 30 to 20 dBUA (average)
(linearly decreasing with (linearly decreasing with
logarithm of frequency) logarithm of frequency)

0,5to 30 74 dBuV (quasi-peak) 30 dBUA (quasi-peak)
64 dBuV (average) 20 dBUA (average)

Table 11 Maximum allowed radiofrequency conducted disturbances on network
and telecommunication access




7.7. Specifications concerning immunity of vehicle® electromagnetic radiation
7.7.1. Method of testing

The immunity to electromagnetic radiation of the ehicle representative of its
type shall be tested by the method described in Amex 6.

7.7.2. Vehicle immunity type approval limits

7.7.2.1. If tests are made using the method desceith in Annex 6, the field strength shall
be 30 voltssfm rms (root mean squared) in over 90 pe cent of
the 20 to 2,000 MHz frequency band and a minimum d25 volts/m rms over the
whole 20 to 2,000 MHz frequency band.

7.7.2.2. The vehicle representative of its type shae considered as complying with
immunity requirements if, during the tests performad in accordance with
Annex 6, there shall be no degradation of performace of "immunity related
functions", according to paragraph 2.2. of annex 6.

7.8. Specifications concerning the immunity of vehles to electrical fast
transient/burst disturbances conducted along AC andC power lines

7.8.1. Method of testing

7.8.1.1. The immunity to electrical fast transientdurst disturbances conducted along AC
and DC power lines of the vehicle representative dafs type shall be tested by the
method described in Annex 15.

7.8.2. Vehicle immunity type approval limits

7.8.2.1. If tests are made using the methods dedmd in Annex 15, the immunity test
levels, for AC or DC power lines, shall be : £ 2 k\Mest voltage in open circuit,
with a rise time (Tr) of 5 ns, and a hold time (Th)of 50 ns and a repetition rate
of 5 kHz for at least 1 minute,

7.8.2.2. The vehicle representative of its type shae considered as complying with
immunity requirements if, during the tests performad in accordance with
Annex 15, there shall be no degradation of performace of "immunity related
functions", according to paragraph 2.2. of annex 6.



7.9.

7.9.1.

7.9.1.1.

7.9.2.

7.9.2.1.

7.9.2.2.

7.10.

7.10.1.

Specifications concerning the immunity of vebles to surge conducted along AC
or DC power lines

Method of testing

The immunity to surge conducted along AC DC power lines of the vehicle
representative of its type shall be tested by the @thod described in Annex 16.

Vehicle immunity type approval limits

If tests are made using the methods dedmd in Annex 16, the immunity test
levels shall be:

(a) for AC power lines: £ 2 kV test voltage in ope circuit between line and earth
and £ 1 kV between lines, with a rise time (Tr) ofi,2 us, and a hold time (Th) of
50 us. Each surge shall be applied 5 times at 1 rie delay for each of following
phases: 0, 90, 180 and 270°,

(b) for DC power lines: + 0,5 kV test voltage in pen circuit between line and
earth and + 0,5 kV between lines, with a rise timéTr) of 1,2 pys, and a hold time
(Th) of 50 us. Each surge shall be applied 5 times 1 minute delay.

The vehicle representative of its type shae considered as complying with
immunity requirements if, during the tests performed in accordance with
Annex 16, there shall be no degradation of performace of "immunity related

functions", according to paragraph 2.2. of annex 6.

Exceptions

When network and telecommunication accesd the vehicle uses Power Line
Transmission (PLT) on its AC/DC power lines, annex4 shall not be applied.



8

AMENDMENT OR EXTENSION OF A VEHICLE TYPE APPROMA

FOLLOWING ESA ADDITION OR SUBSTITUTION

8.1.

8.2.

8.3.

9.1.

Where a vehicle manufacturer has obtained &gmoval for a vehicle installation
and wishes to fit an additional or substitutionigctrical/electronic system or ESA
which has already received approval under this R#ign, and which will be

installed in accordance with any conditions attdcheereto, the vehicle approval
may be extended without further testing. The aoloil or substitutional

electrical/electronic system or ESA shall be comsd as part of the vehicle for
conformity of production purposes.

Where the additional or substitutional partfgls (have) not received approval
pursuant to this Regulation, and if testing is cdexed necessary, the whole vehicle
shall be deemed to conform if the new or revisad(@acan be shown to conform to

the relevant requirements of paragraph 6 or i§ somparative test, the new part can
be shown not to be likely to adversely affect theformity of the vehicle type.

The addition by a vehicle manufacturer to ppraved vehicle of standard domestic
or business equipment, other than mobile commupit&guipment, which conforms
to other regulations, and the installation, substh or removal of which is
according to the recommendations of the equipmeatvahicle manufacturers, shall
not invalidate the vehicle approval. This shalt peeclude vehicle manufacturers
fitting communication equipment in accordance wathtable installation guidelines
developed by the vehicle manufacturer and/or marufar(s) of such
communication equipment. The vehicle manufactsfeall provide evidence (if
requested by the test authority) that vehicle perémce is not adversely affected by
such transmitters. This can be a statement tleapolwver levels and installation are
such that the immunity levels of this Regulatiorieofsufficient protection when
subject to transmission alone i.e. excluding traasion in conjunction with the tests
specified in paragraph 6. This Regulation does aothorize the use of a
communication transmitter when other requirememtssoch equipment or its use

apply.
CONFORMITY OF PRODUCTION

The conformity of production procedures shall compwith those set out in the
Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/50%RE with the following
requirements:

Vehicles or components or ESAs approved urnter Regulation shall be so
manufactured as to conform to the type approvednbgting the requirements set
forth in paragraph 6 above.



9.2.

9.3.

9.3.1.

9.3.2.

9.3.3.

10.

10.1.

10.2.

Conformity of production of the vehicle or gpoment or separate technical unit shall
be checked on the basis of the data containedeic@dmmunication form(s) for type
approval set out in Annex 3A and/or 3B of this Ragan.

If the Competent Authority is not satisfiedtiwithe checking procedure of the
manufacturer, then paragraphs 9.3.1. and 9.3.@whsall apply.

When the conformity of a vehicle, compon@nESA taken from the series is being
verified, production shall be deemed to conform th® requirements of this

Regulation in relation to broadband electromagndisturbances and narrowband
electromagnetic disturbances if the levels measdoedot exceed by more the 4 dB
(60 per cent) the reference limits prescribed irageaphs 6.2.2.1., 6.2.2.2., 6.3.2.1.
and6.3.2.2.,7.2.2.1. and 7.2.2.%as appropriate).

When the conformity of a vehicle, compon@nESA taken from the series is being
verified, production shall be deemed to conform th® requirements of this
Regulation in relation to immunity to electromagoetdiation if the vehicle ESA
does not exhibit any degradation relating to theaticontrol of the vehicle which
could be observed by the driver or other road wden the vehicle is in the state
defined in Annex 6, para. 4, and is subjectedfield strength, expressed in Volts/m,
up to 80 per cent of the reference limits prescrilmeparagraph6.4.2.1.and 7.7.2.1.
above.

If the conformity of a component, or Separééchnical Unit (STU) taken from the
series is being verified, production shall be degtoeconform to the requirements of
this Regulation in relation to immunity to condwtiisturbances and emission if the
component or STU shows no degradation of performamic "immunity related
functions” up to levels given in paragraph 6.8rid does not exceed the levels given
in paragraph 6.9.1.

PENALTIES FOR NON-CONFORMITY OF PRODUCTION

The approval granted in respect of a typeebicle, component or separate technical
unit pursuant to this Regulation may be withdrawthe requirements laid down in
paragraph 6 above are not complied with or if taleded vehicles fail to pass the
tests provided for in paragraph 6 above.

If a Party to the Agreement which applies tRegulation withdraws an approval it
has previously granted, it shall forthwith notifyetother Contracting Parties applying
this Regulation thereof by means of a communicattom conforming to the model
in Annexes 3A and 3B to this Regulation.



11.

12.

12.1.

12.1.1.

12.1.2.

12.2.

12.3.

13.

13.1.

13.2.

PRODUCTION DEFINITELY DISCONTINUED

If the holder of an approval permanently ceasesidufacture a type of vehicle or
ESA approved in accordance with this Regulationslhall so inform the authority
which granted the approval, which shall in turnifiyothe other Parties to the 1958
Agreement which apply this Regulation, by meansaofcommunication form

conforming to the model in Annexes 3A and 3B ts tRegulation.

MODIFICATION AND EXTENSION OF TYPE APPROVAL OR VEHICLE OR
ESA

Every modification of the vehicle or ESA tygl®all be notified to the Administrative
Department which granted approval of the vehicfgety This department may then
either:

consider that the modifications made arékely to have an appreciable adverse
effect and that in any case the vehicle or ESArsigets the requirements; or

require a further test report from the Tecdl Service responsible for conducting the
tests.

Notice of conformation of approval or of redli of approval, accompanied by
particulars of the modifications, shall be commaied by the procedure indicated in
paragraph 4 above to the Parties to the Agreenpghyiag this Regulation.

The Competent Authority granting the approeatension shall assign a serial
number to the extension and so notify the othetid®ato the 1958 Agreement
applying this Regulation by means of a communicatiorm conforming to the

models in Annexes 3A and 3B to this Regulation.

TRANSITIONAL PROVISIONS

As from the official date of entry into forad the 03 series of amendments, no
Contracting Party applying this Regulation shaluse to grant ECE approval under
this Regulation as amended by the 03 series of dments.

As from 12 months after the date of entry iftrce of this Regulation, as amended
by the 03 series of amendments, Contracting Paajgdying this Regulation shall
grant approvals only if the vehicle type, componenteparate technical unit to be
approved meets the requirements of this Regulagamended by the 03 series of
amendments.

13.3. Contracting Parties applying this Regulasball not refuse to grant extensions

of approval to the preceding series of amendmertitsis Regulation.



13.4.

14.

Starting 48 months after the entry into foo€¢he 03 series of amendments to
this Regulation, Contracting Parties applying tRisgulation may refuse first
national registration (first entry into service) af vehicle, component or
separate technical unit which does not meet theinegents of the 03 series of
amendments to this Regulation.

NAMES AND ADDRESSES OF TECHNICAL SERVICES CONBUING
APPROVAL TESTS AND ADMINISTRATIVE DEPARTMENTS

The Parties to the 1958 Agreement applying thigguRdion shall
communicate to the United Nations Secretariat #i@es and addresses of the
Technical Services conducting approval tests andthef Administrative
Departments which grant approvals and to which foomrtifying approval or
extension, refusal or withdrawal of approval, igbueother countries, are to be
sent.
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Appendix 1
List of standards referred to in this Regulation

1. CISPR 12 "Vehicles', motorboats' and spark-gghitengine-driven devices' radio
disturbance characteristics — Limits and methodsma&fasurement"Amendment—1—fifth
edition2005fifth edition 2001 and Amd1:2005.

2. CISPR 16-1-4 "Specifications for radio disturbarand immunity measuring apparatus
and methods - Part 1: Radio disturbance and immumiéasuring apparatus apparatus -
Antennas and test sites for radiated disturban@surements "Edition-1-1--2004third edition
2010.

3. CISPR 25 "Limits and methods of measuremenaaiordisturbance characteristics for the
protection of receivers used on board vehicle<oisé edition 2002nd corrigendum 2004

4. ISO 7637-1 "Road vehicles - Electrical distudmmfrom conduction and coupling - Part 1:
Definitions and general considerations"”, secontie@dR002and Amd1:2008.

5. ISO 7637-2 "Road vehicles - Electrical distudmmfrom conduction and coupling - Part 2:
Electrical transient conduction along supply lirmedy on vehicles with nominal 12 V or 24 V
supply voltage", second edition 208d4d Amd1:2008

6. ISO 17025 "General requirements for the compmetenf testing and calibration
laboratories”, ffrst secondedition39992005 and Corrigendum:200%

7. ISO 11451 "Road vehicles - Electrical disturtemnc by narrowband radiated
electromagnetic energy - Vehicle test methods":

Part 1: General and definitions (ISO 11451-1, teddion 2005and Amd1:2008;
Part 2: Off-vehicle radiation source (ISO 11451hid edition 2005);
Part 4: Bulk current injection (BCI) (ISO 11451f#4st edition 1995).

8. ISO 11452 "Road vehicles - Electrical disturlenc by narrowband radiated
electromagnetic energy - Component test methods":

Part 1: General and definitions (ISO 11452-1, teiddion 2005and Amd1:2008;

Part 2: Absorber-lined chamber (ISO 11452-2, seadtiton 2004);

Part 3: Transverse electromagnetic mode (TEM)(t®d 11452-3, third edition 2001);

Part 4: Bulk current injection (BCIl) (ISO 11452-third edition 2005and Corrigendum
1:2009;

Part 5: Stripline (ISO 11452-5, second edition 2002

9. ITU Radio Regulations, editid8612008



E/ECE/324
E/ECE/TRANS/505
Regulation No. 10
page 34

Appendix 1

} Add.9/Rev.4

10. IEC 61000-3-2 "Electromagnetic Compatibility (BMC) — Part 3-2 — Limits for
harmonic current emissions (equipment input current< 16 A per phase)”, edition 3.2 —
2005 +Amd1:2008+Amd2:2009.

11. IEC 61000-3-3 "Electromagnetic Compatibility (BMC) — Part 3-3 — Limits —

Limitation of voltage changes, voltage fluctuationsand flicker in public low-voltage

systems for equipment with rated current< 16 A per phase and not subjected to
conditional connection”, edition 2.0 - 2008.

12. IEC 61000-3-11 "Electromagnetic Compatibility EMC) — Part 3-11 — Limits —
Limitation of voltage changes, voltage fluctuationsand flicker in public low-voltage
systems - Equipment with rated current< 75 A per phase and subjected to conditional
connection”, edition 1.0 - 2000.

13. IEC 61000-3-12 "Electromagnetic Compatibility EMC) — Part 3-12 — Limits for
harmonic current emissions produced by equipment amected to public low-voltage
systems with input current > 16 A and< 75 A per phase”, edition 1.0 - 2004.

14. |1EC 61000-4-4 "Electromagnetic Compatibility (BMC) — Part 4-4 — Testing and
measurement techniques — Electrical fast transiemisurst immunity test”, edition 2.0 -
2004.

15. IEC 61000-4-5 "Electromagnetic Compatibility (BMC) — Part 4-5 — Testing and
measurement techniques — Surge immunity test”, edin 2.0 - 2005.

16. IEC 61000-6-2 "Electromagnetic Compatibility (BMC) — Part 6-2 — Generic
standards Immunity for industrial environments”, edition 2.0 - 2005.

17. IEC 61000-6-3 "Electromagnetic Compatibility (BMC) — Part 6-3 — Generic
standards Emission standard for residential, commamal and light-industrial
environments”, edition 2.0 - 2006.

18. CISPR 16-2-1 "Specification for radio disturbartes and immunity measuring
apparatus and methods — Part 2-1 — Methods of meamment of disturbances and
immunity — Conducted disturbances measurement”, etion 2.0 - 2008.

19. CISPR 22 "Information Technology Equipment — Ralio disturbances characteristics
— Limits and methods of measurement”, edition 6.0 2008.
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Appendix 2
Vehicle broadband reference limits

Antenna-vehicle separation : 10 m

Limit E (dBuV/m) at frequency F (MHz)

30 - 75 MHz 75 - 400 MHz 400 — 1,000 MHz
E=32 E =32+ 15.13 log (F/75 E =43
Vehicle radiated emission limit
Broadband type approval limit - 10 m
Quasi-peak detector - 120 kHz bandwidth
60
50
%. ,/
% 30
L
20
10
0
10 100 1,000
F (MHz)

Frequency - megahertz - logarithmic

(See paragraph 6.2.2.1. of this Regulation)
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Appendix 3
Vehicle broadband reference limits
Antenna-vehicle separation: 3 m
Limit E (dBpV/m) at frequency F (MHz)
30 -75 MHz 75 - 400 MHz 400 — 1,000 MHz
E=42 E =42+ 15.13 log (F/75) E =53
Vehicle radiated emission limit
Broadband type approval limit - 3 m
Quasi-peak detector - 120 kHz bandwidth
60
50 —
—/

- 40
E
2 30
g
t 20

10

0
10 10 1,000
F (MHz)

Frequency - megahertz - logarithmic

(See paragraph 6.2.2.2. of this Regulation)
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Appendix 4
Vehicle narrowband reference limits

Antenna-vehicle separation : 10 m

Limit E (dBuV/m) at frequency F (MHz)

30 -75 MHz 75 - 400 MHz 400 — 1,000 MHz
E=22 E =22+ 15.13 log (F/75 E =33
Vehicle radiated emission limit
Narrowband type approval limit - 10 m
Average detector - 120 kHz bandwidth
60
50
40
30 —
—/
20
10
0
10 100 1,000
F (MHz)

Frequency - megahertz - logarithmic

(See paragraph 6.3.2.1. of this Regulation)
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Vehicle narrowband reference limits
Antenna-vehicle separation : 3 m
Limit E (dBuV/m) at frequency F (MHz)
30 - 75 MHz 75 - 400 MHz 400 - 1,000 MHz
E=32 E =32+ 15.13 log (F/75 E =43
Vehicle radiated emission limit
Narrowband type approval limit - 3 m
Average detector - 120 kHz bandwidth
60
50
= 40 e
£
%. ’/
o 30
)
w 20
10
0
10 100 1,000
F (MHz)

Frequency - megahertz - logarithmic

(See paragraph 6.3.2.2. of this Regulation)
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Appendix 6
Electrical/electronic sub-assembly

Broadband reference limits

} Add.9/ Rev.4

Limit E (dBuV/m) at frequency F (MHz)

30 -75 MHz 75 - 400 MHz 400 — 1,000 MHz
E =62 — 25.13 log (F/30) E =52 + 15.13 log (F/75) E =63
ESA radiated emission limit
Broadband type approval limit - 1 m
Quasi-peak detector - 120 kHz bandwidth
70
\\\_/f/
= 50
S
=
840
w
30
20
10 100 1,000
F (MHz)

Frequency - megahertz - logarithmic

(See paragraph 6.5.2.1. of this Regulation)
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Electrical/electronic sub-assembly
Narrowband reference limits
Limit E (dBpV/m) at frequency F (MHz)
30 -75 MHz 75 - 400 MHz 400 - 1,000 MHz
E =52 - 25.13 log (F/30) E =42+ 15.13 log (F/75) E =53
ESA radiated emission limit
Narrowband type approval limit - 1 m
Average detector - 120 kHz bandwidth
70
60
E 50 ~ —
m S g
= 40
L
30
20
10 100 1,000

F (MHz)

Frequency - megahertz - logarithmic

(See paragraph 6.6.2.1. of this Regulation)
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Annex 1
EXAMPLES OF APPROVAL MARKS
Model A

(See paragraph 5.2. of this Regulation)

a A R
«1 2 | \E4 10 R — 04 2439 @

w Il

a =6 mm min

The above approval mark affixed to a vehicle orAEShows that the vehicle type
concerned has, with regard to electromagnetic ctibijitg, been approved in the Netherlands
(E 4) pursuant to Regulation No. 10 under apprdial042439 The approval number indicates
that the approval was granted according to theireapents of Regulation No. 10 as amended by
the 04 series of amendments.

Model B

(See paragraph 5.2. of this Regulation)

10 |04 2439
33 |00 1628 —7

A

wIlo

®
N I
<

E4

WL
NI NI

w Il

a =6 mm min

The above approval mark affixed to a vehicle orAEShows that the vehicle type
concerned has, with regard to electromagnetic ctibifitg, been approved in the Netherlands
(E 4) pursuant to Regulations Nos. 10 and 33The approval numbers indicate that, at the date
when the respective approvals were given, Regulabim. 10 included theéd4 series of
amendments and Regulation No. 33 was still inngimal form.

*/ The second number is given merely as an example.
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INFORMATION DOCUMENT

FOR TYPE APPROVAL OF A VEHICLE WITH RESPECT TO
ELECTROMAGNETIC COMPATIBILITY

The following information shall be supplied in tigate and shall include a list of contents.

Any drawings shall be supplied in appropriate seald in sufficient detail on size A4 or in a
folder of A4 format.

Photographs, if any, shall show sufficient detail.

If the systems, components or separate technidés tiave electronic controls, information
concerning their performance shall be supplied.

GENERAL
1. Make (trade name of ManuUfaCturer): ..........ocoie ittt e e e e
2. DY/ L PP
3. Category Of VENICIE: ... e e e e e
4. Name and address of ManUIaCIUIer: ..........o.oir it e s e e e e

Name and address of authorised representati@yif..............ccovuiiie i i innnnn
5. Address(es) of assembly Plant(S): ..o
GENERAL CONSTRUCTION CHARACTERISTICS OF THE VEHIEL
6. Photograph(s) and/or drawing(s) of a represeetaehicle: ........................conni.
7. Position and arrangement of the engine: ...
POWER PLANT
8. Y F= T 10 2= od (1 | =T PP
9. Manufacturer's engine code as marked on the&engi.............c.ocoviiiiiiiiininenn ..

10. Internal combustion engine:



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.
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Working principle: positive ignition/compressignition, four-stroke/two stroke/ 1
Number and arrangement of CYliNders: ... ..o e e
Fuel feed:

By fuel injection (compression ignition onlyes/no 1

Electronic control unit:

1Y 1SS
Description Of the SYSIEM: ... e e e e e e et e aaanas
By fuel injection (positive ignition only): ye® 1

Electrical system:

Rated voltage: ............................ V, positive/negatiy®und_1

Generator:

LI/ 0L
Ignition:

1Y 1SS )
1157 1= 53
WOTKING PHINCIPIE: .ttt et e e e e e e e e e e e e e e e e e e aens
LPG fuelling system: yes/nd 1

Electronic engine management control unit i8GLfuelling:

1Y 1SS ()
1577 1= 53 L
NG fuelling system: yes/nd 1

Electronic engine management control unit f& MNelling:
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33. 1YL= ) PP

34. 11377 €11 653 P

35. Electric motor:

36. Type (WIinding, XCIAatION): ... .i it e e e e e e e eee e e re e e eeens

37. OPErating VOIAGE: ... ..e ettt e et e e et et et e e e e e et e e e e
Gas fuelled engines (in the case of systems laidho a different manner, supply
equivalent information)

38. Electronic control unit (ECU):

39. 1Y 1SS () PP

40. 11377 €11 53 P
TRANSMISSION

41.  Type (mechanical, hydraulic, electriC, €tC.) .o v

42. A brief description of the electrical/electromiomponents (if any): ..........cccoovvvveeenn.
SUSPENSION

43. A brief description of the electrical/electromiomponents (if any): ..........cocoevvienenn.
STEERING

44. A brief description of the electrical/electroomponents (if any):............ccooeeiniie
BRAKES

45.  Anti-lock braking system: yes/no/optional 1

46. For vehicles with anti-lock systems, descriptiof system operation (including any
electronic parts), electric block diagram, hydraulor pneumatic circuit plan:
BODYWORK

47. Type Of DOAYWOIK: ..o e e e e e



62.

48.

49.

50.

51.

52.

53.

54.

55.

56.

S7.

58.

59.

60.

61.
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Materials used and methods Of CONStIUCHION: ... e e e,
Windscreen and other windows:

A brief description of the electrical/electromiomponents (if any) of the window lifting
TS 0] F= T o P

Rear-view mirrors (state for each mirror): .......coceueooe i e

A brief description of the electronic comporselfif any) of the adjustment system:

Safety belts and/or other restraint systems:

A brief description of the electrical/electromomponents (if any): ............c.coeveeini,
Suppression of radio interference:

Description and drawings/photographs of thggekand constituent materials of the part
of the body forming the engine compartment andpu¢ of the passenger compartment

A [ST= (=T B (o | A

Drawings or photographs of the position of thetal components housed in the engine
compartment (e.g. heating appliances, spare whedijter, steering mechanism, etc.):

Table and drawing of radio interference condigplipment: ............ccooeiiiiiiiie i,

Particulars of the nominal value of the direatrent resistance and, in the case of
resistive ignition cables, of their nominal resi&t@ per metre: ...........ccoiviiiiii e

LIGHTING AND LIGHT SIGNALLING DEVICES

A brief description of electrical/electronic neponents other than lamps (if any):

MISCELLANEOUS

Devices to prevent unauthorised use of thecleshi

A brief description of the electrical/electromomponents (if any): ................o.oe.



Regulation No. 10
page 46
Annex 2A

3. Table of installation and use of RF transmitterghie vehicle(s), if applicable (see paragraph83.1.
of this Regulation):

frequency bands [Hz] max. output power [W] antepasition at vehicle,
specific conditions for
installation and/or use

64. Vehicle equipped with 24 GHz short-range raatpripment: yes/no/optional.1
65. Charger: on board/ external/ without 1/:............coi i
66. Charging current: direct current/ alternating current (number of phases /

L1210 LU= 00V T 7

67. Maximal nominal current (in each mode if necesary):
68. Nominal charging VoIage:. .. ..o vi i e e e e aen s
69. Basic vehicle interface functions: ex: L1/L2/B/N/E/control pilot: ......................

The applicant for type approval must also supplyere appropriate:
Appendix 1:

A list with make(s) and type(s) of all electricalddor electronic components concerned by this
Regulation (see paragraphs 2.9. and 2.10. of thggiRtion) and not previously listed.

Appendix 2:

Schematics or drawing of the general arrangemerdleaadtrical and/or electronic components
(concerned by this Regulation) and the generahginarness arrangement.

Appendix 3:

Description of vehicle chosen to represent the:type

B oY Sy ot e e e e e e
Left or right hand driVe:.. ... e e e e e e e e e

VW NBEIDASE: ... et e e

Appendix 4:
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Relevant test report(s) supplied by the manufactuoen a test laboratory accredited to
ISO 17025 and recognized by the Approval Authofitly the purpose of drawing up
the type approval certificate.

1/ Strike out what does not apply.
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Annex 2B
INFORMATION DOCUMENT

FOR TYPE APPROVAL OF AN ELECTRIC/ELECTRONIC SUB-ASSIBLY WITH
RESPECT TO ELECTROMAGNETIC COMPATIBILITY

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

If the systems, components or separate technidé hiave electronic controls, information
concerning their performance shall be supplied.

1. Make (trade name of manufacturer): ..........coooe i e e
2. LI/ 0
3. Means of identification of type, if marked oretbomponent/separate technical unit: 1

3.1.  Location of that Marking: ..........c.eieiiriit e e e e e e e e
4. Name and address of ManUfaCtUIer: ..........c.oii it s i e e e e
Name and address of authorized representativeyif.a..............cccoevveiiiiii i,

5. In the case of components and separate techniital lotation and method of affixing of
the apProval MarK: ... e e e e e e e e

6. Address(es) of assembly plant(S): .....cooeir it
7. This ESA shall be approved as a component/STU 2

8. Any restrictions of use and conditions for fithi .............c.coviiiii i,

1/ If the means of identification of type containsatacters not relevant to describe the
component or separate technical unit types covdredthis information document, such
characters shall be represented in the documentayithe symbol "?" (e.g. ABC??7123?7?).

2/ Delete where not applicable.
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9. Electrical system rated voltage: ...... V, posithagative 2ground.
Appendix 1:

Description of the ESA chosen to represent the {gtectronic block diagram and list of main
component constituting the ESA (e.g. make and ofpeicroprocessor, crystal, etc.).

Appendix 2:
Relevant test report(s) supplied by the manufactrem a test laboratory accredited to

ISO 17025 and recognized by the Approval Authofity the purpose of drawing up the type
approval certificate.
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COMMUNICATION

(Maximum format: A4 (210 x 297 mm))

issued by : Name of administration:

concerning: 2 APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED

of a type of vehicle/component/separate technicaldi with regard to Regulation No. 10.

Approval number: .......... Extension No.: ..........
1. Make (trade name of MaNUACTUIEI): .......cuuuuueieiiiiie s
2. Typeand-general-commercial-deserption{S) ..........uiiiiiiiii e
3. Means of identification of type, if marked orethehicle/component/separate technical
unit 2/
3.1. Location of that Marking: ..........ooo e
4. (OF1=To 0] 4 VA o1 IR/ o1 od 1= au PP
5. Name and address of MaNUFACIUIEN: ........coeeeeciiiiiiii e
6. In the case of components and separate techmdal location and method of affixing
Of the apPProval MArK: ...... .o e
7. Adress(es) of aSSEMbIY PIANK(S): ......oooreorooe oo oesoes e oeseeeeoe e

8. Additional information (where applicable): Ssmpendix



10.

11.

12.

13.

14.

15.

16.

17.

5.1.
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Technical Service responsible for carrying G@ttests: .............cccooeeeeveeevivviiiies

I [ = L[S

The index to the information package lodgediite Approval Authority, which may
be obtained on request is attached

REASONS fOr EXIENSION: ...ttt e e e e e e b bbb e e e e ee e
Appendix to type-approval communication form Na....
concerning the type-approval of a vehicle under

Regulation No. 10

Yo [o [10T0] =TI 0] (0] 14 F=11Te] o PP

Electrical system rated voltage: V. peg/ground 2

TYPE OF DOAYWOIK: ..ot e e e e e e e e e e e e e e e e e e eeereaeaanne

List of electronic systems installed in the @dstehicle(s) not limited to the items in the
gy el g aaF=Uilo] alo [oTelN [0 4 1=] o | oo

Vehicle equipped with 24 GHz short-range raatpripment: yes/no/optional 2

Laboratory accredited to 1SO 17025 and recoghiby the Approval Authority
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7. Remarks: (e.g. valid for both left-hand drivelaight-hand drive vehicles): .....................

v Distinguishing number of the country which issigatiended/refused/withdrew approval
(see Regulation provisions on approval).

2/ Strike out what does not apply.
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Annex 3B

COMMUNICATION

(Maximum format: A4 (210 x 297 mm))

issued by : Name of administration:

concerning: 2 APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED

of a type of electrical/electronic sub-assemblwRh regard to Regulation No. 10.

Approval No.............. Extension No. ...........
1 Make (trade name of ManUfaCLUIEr): ........ccoiiiiiiiieeiere e e e e
2. Type and general commercial deSCrPLION(S):eemaesrurrieeeiieeeeeiiiiieiireeeiiiie s
3. Means of identification of type, if marked orethehicle/component/ separate technical
unit: 2/

3.1 Location of that Marking: .............uuirr i r e e e e e e e e e
4 O =T (0] VA0 IR /=1 o] od = S
5 Name and address of ManUFAaCIUIEr: .......cccccuereeiiiiiiie e
6. In the case of components and separate techmdal location and method of affixing

of the ECE approval Mark: .........cooiiiiiiieeeeeeeiise s e e e e e e e as
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7. Address(es) of assSembly PlaNt(S): ... .. iccceeeeeeiieii e
8. Additional information (where applicable): Ssmpendix
9. Technical Service responsible for carrying G@ttests: .............ceeiiiiiiieiieiiiiieeeeeeee
10. D= 1ES o) (ST A 1=] oo PP
11. N[O 0 i (=T B (=] oo SRR
12. Remarks (if any): See appendix
13. PLACE: ... e e e e
14. DA e ——— e r et e e e e anan
15. SIGNALUIE: ...ttt e ettt e e e e e e e e e e e e e et e e eee e ettt be st s b e e e e e e e e e e e e aeeeeeeeenrres
16. The index to the information package lodgedhite Approval Authority, which may
be obtained on request, is attached.
17. REASONS fOr XIENSION: ...t e e e e
Appendix to type-approval communication form Na....
concerning the type-approval of an electrical/eteut
sub-assembly under Regulation No. 10
1. Additional INFOrMALION: ... e e e
1.1. Electrical system rated voltage: vs/peg ground/2
1.2. This ESA can be used on any vehicle type thighfollowing restrictions: ......................
1.2.1. Installation coNditionS, if @NY: ....eeeeeeeeiiiiiiie e e
1.3. This ESA can be used only on the followingiglehtypes: ...........ccce e
1.3.1. Installation coNditions, if @NY: .....eeeeeeeiiiiii e
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1.4. The specific test method(s) used and the &ecy ranges covered to determine
immunity were: (Please specify precise method @ised Annex 9):......ooevvvvvvvvveieinnnnnn.

1.5. Laboratory accredited to ISO 17025 and recmghiby the Approval Authority

1/ Distinguishing number of the country which issigatiended/refused/withdrew approval
(see Regulation provisions on approval).

2/ Strike out what does not apply.
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Annex 4

METHOD OF MEASUREMENT OF RADIATED BROADBAND ELECTRMAGNETIC
EMISSIONS FROM VEHICLES

1. GENERAL

1.1. The test method described in this annex shaly be applied to vehiclesThis
method concerns both configurations of the vehicle:
(@) other than “RESS in charging mode coupled to he power grid”.
(b) “RESS in charging mode coupled to the power gd’

1.2. Test method

This test is intended to measure the broadbandsemnis generated by electrical or
electronic systems fitted to the vehicle (e.g.tigni system or electric motors).

If not otherwise stated in this annex the testllsha performed according to

CISPR 12 Amendment-1Hifth-edition-2005fifth edition 2001 and Amd1:20035.

2. VEHICLE STATE DURING TESTS
2.1. Vehicle in configuration other than “RESS in barging mode coupled to the
power grid”.

2.1.1. Engine

The engine shall be in operation according to R3RP @Amendment-1—fifth
edition-2005fifth edition 2001 and Amd1:2009.

2.1.2. Other vehicle systems
All equipment capable of generating broadband sions which can be switched on
permanently by the driver or passenger should lopération in maximum load, e.g.
wiper motors or fans. The horn and electric windowtors are excluded because
they are not used continuously.

2.2. Vehicle in configuration “RESS in charging mode copled to the power grid”.

This vehicle shall be in battery charging mode atated power until the AC or
DC current reached at least 80 % of its initial valie. The test set-up for the



3.1

3.2

4.1.

4.2.

4.3.

E/ECE/324
E/ECE/TRANS/505

Regulation No. 10
page 57
Annex 4

} Add.9/ Rev.4

connection of thevehicle in configuration “RESS in charging mode copled to
the power grid” is shown in figure 3 of Appendix 1to this annex.

MEASURING LOCATION

As an alternative to the requirements of CISPR@Amendment—1—fifth
edition-2005fifth edition 2001 and Amd1:2005 for vehicles of category L the test

surface may be any location that fulfils the coiotis shown in the figure 1 in the
appendix to this annex. In this case the measwemgpment must lie outside the
part shown in the figure 1 of Appendix 1 to thisax.

Enclosed test facilities may be used if cotr@etacan be shown between the results
obtained in the enclosed test facility and thosgiokd at an outdoor site. Enclosed
test facilities do not need to meet the dimensioaglirements of the outdoor site
other than the distance from the antenna to theekeetind the height of the antenna.

TEST REQUIREMENTS

The limits apply throughout the frequency ®B@ to 1,000 MHz for measurements
performed in a semi anechoic chamber or an outsbsite.

Measurements can be performed with eitherigpessk or peak detectors. The limits
given in paragraphs 6.2. and 6.5. of this Regutatice for quasi-peak detectors. If
peak detectors are used a correction factor o20d defined in CISPR 12
(Amendment—1—fifth—edition2005 fifth edition 2001 and Amd1:2009 shall be
applied.

Measurements

The Technical Service shall perform the test & thtervals specified in the

CISPR 12 Amendment-1fifth-edition-2005 fifth edition 2001 and Amd1:2005
standard throughout the frequency range 30 to 1N0IA9.

Alternatively, if the manufacturer provides measunent data for the whole frequency
band from a test laboratory accredited to the apple parts of ISO 17028ist
secondedition19992005 and Corrigendum:2008 and recognized by the Approval
Authority, the Technical Service may divide thegimency range in 14 frequency
bands 30 — 34, 34 — 45, 45 - 60, 60 — 80, 80 — 100~ 130, 130 — 170, 170 — 225,
225 — 300, 300—-400, 400 — 525, 525 — 700, 700 +&50— 1,000 MHz and perform
tests at the 14 frequencies giving the highest sonislevels within each band to
confirm that the vehicle meets the requirementhisfannex.
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4.4.

In the event that the limit is exceeded duringtést, investigations shall be made to
ensure that this is due to the vehicle and noattkpround radiation.

Readings

The maximum of the readings relative to the linfitorizontal and vertical
polarization and antenna location on the left agtitrhand sides of the vehicle) in
each of the 14 frequency bands shall be taken e<ltlracteristic reading at the
frequency at which the measurements were made.
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Annex 4 — Appendix

Figure 1

Clear horizontal surface free of electromagnetilectéion
delimitation of the surface defined by an ellipse
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Figure 2

Position of antenna in relation to the vehicle
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Figure 3

Vehicle in configuration “RESS charging mode” coupéd to the power grid
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Annex 5

METHOD OF MEASUREMENT OF RADIATED NARROWBAND ELECTRMAGNETIC

1.1

1.2.

1.3.

1.4.

2.1

2.2.

2.3.

3.1.

EMISSIONS FROM VEHICLES
GENERAL

The test method described in this annex shdly be applied to vehiclesThis
method concerns only the configuration of the vehie other than “RESS in
charging mode coupled to the power grid”.

Test method

This test is intended to measure the narrowbaectreimagnetic emissions such as
might emanate from microprocessor-based systerother narrowband source.

If not otherwise stated in this annex the testllsha performed according to

CISPR 12 Amendment-1fifth-edition2005fifth edition 2001 and Amd1:2009 or
to CISPR 25 (second edition 208ad corrigendum 2004.

As an initial step the levels of emissionghe Frequency Modulation (FM) band
(76 to 108 MHz) shall be measured at the vehictmdcast radio antenna with an
average detector. If the level specified in paapbr6.3.2.4. of this Regulation is not
exceeded, then the vehicle shall be deemed to gowigh the requirements of this
annex in respect of that frequency band and theefstl shall not be carried out.

As an alternative for vehicles of categoryné tmheasurement location can be chosen
according to Annex 4, paragraphs 3.1. and 3.2.

VEHICLE STATE DURING TESTS

The ignition switch shall be switched on. Emgine shall not be operating.

The vehicle's electronic systems shall allilbenormal operating mode with the
vehicle stationary.

All equipment which can be switched on permégeoy the driver or passenger with
internal oscillators > 9 kHz or repetitive signal®uld be in normal operation.

TEST REQUIREMENTS

The limits apply throughout the frequency ®B@ to 1,000 MHz for measurements
performed in a semi anechoic chamber or an outdsbsite.
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3.2. Measurements shall be performed with an aeedatgctor.
3.3. Measurements

The Technical Service shall perform the test at ittervals specified in the

CISPR 12 Amendment-1fifth-edition-2005 fifth edition 2001 and Amd1:2005
standard throughout the frequency range 30 to 1NIA9.

Alternatively, if the manufacturer provides measunent data for the whole frequency
band from a test laboratory accredited to the apple parts of ISO 170256t
secondedition19992005 and Corrigendum:2008 and recognized by the Approval
Authority, the Technical Service may divide theginency range in 14 frequency
bands 30 — 34, 34 — 45, 45 - 60, 60 — 80, 80 — 100~ 130, 130 — 170, 170 — 225,
225 — 300, 300- 400, 400 — 525, 525 — 700, 7000;- 850 — 1,000 MHz and perform
tests at the 14 frequencies giving the highest sonislevels within each band to
confirm that the vehicle meets the requirementhisfannex.

In the event that the limit is exceeded duringtést, investigations shall be made to
ensure that this is due to the vehicle and not d@okfground radiation including
broadband radiation from any ESA.

3.4. Readings

The maximum of the readings relative to the linfitorizontal and vertical
polarization and antenna location on the left agtitrhand sides of the vehicle) in
each of the 14 frequency bands shall be taken eshharacteristic reading at the
frequency at which the measurements were made.
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Annex 6

METHOD OF TESTING FOR IMMUNITY OF VEHICLES
TO ELECTROMAGNETIC RADIATION

GENERAL

The test method described in this annex shdly be applied to vehiclesThis
method concerns both configurations of vehicle:

(@) other than “RESS in charging mode coupled to he power grid”.
(b) “RESS in charging mode coupled to the power gd’

Test method

This test is intended to demonstrate the immuaitthe vehicle electronic systems.
The vehicle shall be subject to electromagnetidd$i@s described in this annex. The
vehicle shall be monitored during the tests.

If not otherwise stated in this annex the testllsha performed according to
ISO 11451-2, third edition 2005.

Alternative test methods

The test may be alternatively performed in an ootdest site for all vehicles. The
test facility shall comply with (national) legalq@irements regarding the emission of
electromagnetic fields.

If a vehicle is longer than 12 m and/or wider t2a60 m and/or higher than 4.00 m,
BCI (bulk current injection) method according toOI81451-4 (first edition 1995)
can be used in the frequency range 20 to 2,000 M¥th levels defined in
paragraph 6.7.2.1. of this Regulation.

VEHICLE STATE DURING TESTS

Vehicle in configuration other than “RESS in barging mode coupled to the
power grid”.

The vehicle shall be in an unladen condition exé@pnecessary test equipment.

The engine shall normally turn the driving wheatsa steady speed of 50 km/h if
there is no technical reason due to the vehicldetine a different condition. For
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2.1.1.2.

vehicles of categories;land L, the steady speed shall normally be turned at 2H.km
The vehicle shall be on an appropriately loadedadywmeter or alternatively

supported on

insulated axle stands with minimumugdo clearance if no

dynamometer is available. Where appropriate, trésgon shafts, belts or chains
may be disconnected (e.g. trucks, two- and threeelwehicles).

Basic vehicle conditions

The paragraph defines minimum test conditionsféasas applicable) and failures
criteria for vehicle immunity tests. Other vehiggstems, which can affect immunity
related functions must be tested in a way to beexhybetween manufacturer and

Technical Service.

"50 km/h cycle" vehicle test conditions

Failureteria

Vehicle speed 50 km/h (respectively 25 kn
for L1, L, vehicles)t 20 per cent (vehicle
driving the rollers). If the vehicle is
equipped with a cruise control system, it
shall be operational.

r'dpeed variation greater tharl0 per
cent of the nominal speed. In case
automatic gearbox: change of gear
ratio inducing a speed variation
greater thart 10 per cent of the
nominal speed.

of

Dipped beams ON (manual mode)

Lighting OFF

Front wiper ON (manual mode) maximum
speed

Complete stop of front wiper

Direction indicator on driver's side ON

Frequenbwage (lower
than 0.75 Hz or greater than 2.25 H
Duty cycle change (lower than 25 p
cent or greater than 75 per cent).

Z).

er

Adjustable suspension in normal position

Unexpstgnificant variation

Driver's seat and steering wheel in mediufJnexpected variation greater than

position 10 per cent of total range
Alarm unset Unexpected activation of alarm
Horn OFF Unexpected activation of horn

Airbag and safety restraint systems
operational with inhibited passenger airba
this function exists

Unexpected activation
g if

Automatic doors closed

Unexpected opening

Adjustable endurance brake lever in norm
position

dnexpected activation

"Brake cycle" vehicle test conditions

Failure aidie




2.1.1.3.

2.1.1.4.

2.1.2.

2.1.3.

2.2.

2.2.1.

2.2.1.1.

2.2.1.2.

E/ECE/324

C/ECE/TmANS/505 | Add-9/ Rev.a
Regulation No. 10

page 67

Annex 6

To be defined in brake cycle test plan. ThisStop lights inactivated during cycle
must include operation of the brake pedal| Brake warning light ON with loss of
(unless there are technical reasons not to|dianction.

s0) but not necessarily an anti-lock brake | Unexpected activation

system action.

All equipment which can be switched on permanebtythe driver or passenger
should be in normal operation.

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

If there are vehicle electrical/electronic systewtsch form an integral part of the
direct control of the vehicle, which will not opé&gaunder the conditions described in
paragraplt2.11., it will be permissible for the manufacturer to yice a report or
additional evidence to the Technical Service tligt vehicle electrical/electronic
system meets the requirements of this Regulatiurch evidence shall be retained in
the type approval documentation.

Only non-perturbing equipment shall be used whilenitoring the vehicle. The

vehicle exterior and the passenger compartment sleaimonitored to determine

whether the requirements of this annex are met bg.gising (a) video camera(s), a
microphone, etc.).

Vehicle in configuration “RESS in charging moe coupled to the power grid”.

The vehicle shall be in an unladen conditioexcept for necessary test equipment.
The vehicle shall be immobilized, engineRB and in charging mode.

Basic vehicle conditions

The paragraph defines minimum test conditions (adar as applicable) and
failures criteria for vehicle immunity tests. Other vehicle systems, which can
affect immunity related functions, must be testedn a way to be agreed between
manufacturer and Technical Service.
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2.2.1.3.

2.2.2.

3.1.

3.2.
3.3.

3.3.1.

3.3.2.

3.3.3.

3.3.4.

3.3.5.

"RESS in charging mode" vehicle test
conditions

The RESS shall be in charging mode. The&/ehicle sets in motion

RESS state of charge shall be agreed (in

between the manufacturer and the

Technical Service.

Failure criteria

All other equipment which can be switchedn permanently by the driver or
passenger should be OFF.

Only non-perturbing equipment shall be useavhile monitoring the vehicle. The
vehicle exterior and the passenger compartment sHdde monitored to determine
whether the requirements of this annex are met (e.gby using (a) video
camera(s), a microphone, etc.).

REFERENCE POINT

For the purposes of this annex, the refergumet is the point at which the field
strength shall be established and shall be defsddllows:

For category M, N, O vehicles according to [B351-2, third edition 2005.
For category L vehicles:

at least 2 m horizontally from the antenhasg centre or at least 1 m vertically from
the radiating elements of a transmission-line-sys{eELS);

on the vehicle's centre line (plane of ltudjnal symmetry);

at a height of 1.0 £ 0.05 m above the ptamehich the vehicle rests or 2.0 £ 0.05 m
if the minimum height of the roof of any vehiclethre model range exceeds 3.0 m,

either at 1.0 £ 0.2 m behind the verticahtedine of the vehicle's front wheel
(point C in figure 1 of appendix to this annex}te case of three-wheeled vehicles,

or at 0.2 = 0.2 m behind the vertical centerlifhéhe vehicle's front wheel (point D in
figure 2 of appendix to this annex) in the casenaf-wheeled vehicles.

If it is decided to radiate the rear of thehicle, the reference point shall be
established as in paragraphs 3.3.1. to 3.3.4. €h&lbe shall then be installed facing
away from the antenna and positioned as if it hadnbhorizontally rotated 180
around its centre point, i.e. such that the distdnam the antenna to the nearest part
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of the outer body of the vehicle remains the safes is illustrated in figure 3 of
appendix to this annex.

TEST REQUIREMENTS
Frequency range, dwell times, polarization

The vehicle shall be exposed to electromagneticatian in the 20 to 2,000 MHz
frequency ranges in vertical polarization.

The test signal modulation shall be:

(@ AM (amplitude modulation), with 1 kHz modutati and 80 per cent modulation
depth in the 20 to 800 MHz frequency range, and

(b) PM (pulse modulation), t on 577 us, period®,fs in the 800 to 2,000 MHz
frequency range,

if not otherwise agreed between Technical Serarzkvehicle manufacturer.

Frequency step size and dwell time shall be chaseording to 1ISO 11451-1, third
edition 200%and Amd1:2008

The Technical Service shall perform the aeshe intervals specified in ISO 11451-1,
third edition 2005and Amd1:2008throughout the frequency range 20 to 2,000 MHz.

Alternatively, if the manufacturer provides mea&suent to data for the whole

frequency band from a test laboratory accreditethécapplicable parts of ISO 17025
(first second edition1999 2005 and Corrigendum:200% and recognized by the

Approval Authority, the Technical Service may cheas reduced number of spot
frequencies in the range, e.g. 27, 45, 65, 90, 120, 190, 230, 280, 380, 450, 600,
750, 900, 1,300, and 1,800 MHz to confirm thatuwbkicle meets the requirements of
this annex.

If a vehicle fails the test defined in this annéxnust be verified as having failed
under the relevant test conditions and not asutresthe generation of uncontrolled
fields.

GENERATION OF REQUIRED FIELD STRENGTH

Test methodology

The substitution method according to 1SO51%4, third edition 2005and
Amd1:2008shall be used to establish the test field conaltio
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5.1.2.

5.1.3.

Calibration

For TLS one field probe at the facility referemqeent shall be used.

For antennas four field probes at the facilityerehce line shall be used.
Test phase

The vehicle shall be positioned with the centres Iof the vehicle on the facility

reference point or line. The vehicle shall norpddice a fixed antenna. However,
where the electronic control units and the assediatviring harness are

predominantly in the rear of the vehicle, the sstuld normally be carried out with
the vehicle facing away from the antenna. In thgecof long vehicles (i.e. excluding
vehicles of categories L, Mand N), which have electronic control units and
associated wiring harness predominantly towards rthddle of the vehicle, a

reference point may be established based on diteeright side surface or the left
side surface of the vehicle. This reference psimll be at the midpoint of the
vehicle's length or at one point along the sidetltd vehicle chosen by the
manufacturer in conjunction with the Competent Auiy after considering the

distribution of electronic systems and the layduamy wiring harness.

Such testing may only take place if the physicaistruction of the chamber permits.
The antenna location must be noted in the testtepo
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Figure 1

The reference point is in this plane

1.0 20.2m [

Vertical axis of the front wheel {(point C)
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Figure 2

The reference point is in this plane

Vertical axis of the front wheel {point D)
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Figure 4

Vehicle in configuration “RESS in charging mode copled to the power grid”

Reference point

Cable (shall be
shortened to
appropriate length),

(100 = 25)
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the car body
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E/ECE/324
E/ECE/TRANS/505

Regulation No. 10
page 75
Annex 7

} Add.9/ Rev.4

Annex 7

METHOD OF MEASUREMENT OF RADIATED BROADBAND ELECTRMAGNETIC

1.1

1.2.

2.1.

3.1.

3.2.

3.3.

EMISSIONS FROM ELECTRICAL/ELECTRONIC SUB-ASSEMBLIES
GENERAL

The test method described in this annex magppmied to ESAs, which may be
subsequently fitted to vehicles, which comply wAthnex 4.

Test method

This test is intended to measure broadband eleatjoetic emissions from ESAs
(e.g. ignition systems, electric motor, etc.).

If not otherwise stated in this annex the testlsl@performed according CISPR 25
(second edition 200@nd corrigendum 2004.

ESA STATE DURING TESTS
The ESA under test shall be in normal openatiode, preferably in maximum load.

TEST ARRANGEMENTS

The test shall be performed according to CI8PRsecond edition 2002nd
corrigendum 2004 clause 6.4. - ALSE method.

Alternative measuring location

As an alternative to an absorber lined shieldedosare (ALSE) an open area test
site (OATS), which complies with the requirementsCdSPR 16-1-4 Edition—1-1-
2004third edition 2010 may be used (see appendix of this annex).

Ambient

To ensure that there is no extraneous noise orakigf a magnitude sufficient to
affect materially the measurement, measurements Isthdaken before or after the
main test. In this measurement, the extraneous rwisignal shall be at least 6 dB
below the limits of interference given in paragr&p$.2.1. of this Regulation, except
for intentional narrowband ambient transmissions.
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4.

4.1.

4.2.

4.3.

4.4.

TEST REQUIREMENTS

The limits apply throughout the frequency ®B@ to 1,000 MHz for measurements
performed in a semi anechoic chamber or an outsbsite.

Measurements can be performed with eitherigpessk or peak detectors. The limits
given in paragraphs 6.2. and 6.5. of this Regutatice for quasi-peak detectors. If
peak detectors are used a correction factor o20d defined in CISPR 12
(Amendment—1—fifth—edition2005 fifth edition 2001 and Amd1:2009 shall be
applied.

Measurements

The Technical Service shall perform the test atitftervals specified in the-GISPR

25-{second-edition200D)ISPR 12 (Amendment-1fifth-edition2005fifth edition
2001 and Amd1:2005)%tandard throughout the frequency range 30 to01\EZ.

Alternatively, if the manufacturer provides measuent to data for the whole
frequency band from a test laboratory accreditethécapplicable parts of ISO 17025
(first second edition1999 2005 and Corrigendum:200% and recognized by the
Approval Authority, the Technical Service may deidhe frequency range i
frequency band80 — 34, 34 — 45, 45 — 60, 60 — 80, 80 — 100, 1@306; 130 — 170,
170 — 225, 225 — 300, 300- 400, 400 — 525, 5250 700 — 850, 850 — 1,000 MHz
and perform tests at thel frequencies giving the highest emission level$iwieach
band to confirm that the ESA meets the requiremeintisis annex.

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

Readings
The maximum of the readings relative to the lirhibrizontal/vertical polarization) in

each of thel4frequency bands shall be taken as the charaaterestding at the
frequency at which the measurements were made.
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Figure 1

Open area test site: Electrical/electronic sub+abbetest area boundary

Level clear area free from electromagnetic refteggurfaces

— T~

15 m minimum radius \

Test sample on
ground plane | 1m I

Antenna /
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Annex 8

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

1. GENERAL

1.1. The test method described in this annex mapgdpied to ESAs, which may be
subsequently fitted to vehicles, which comply, wAihnex 4.

1.2. Test method

This test is intended to measure the narrowbaedreimnagnetic emissions such as
might emanate from a microprocessor-based system.

If not otherwise stated in this annex the testlisha performed according to
CISPR 25 (second edition 2088d corrigendum 2004.

2. ESA STATE DURING TESTS
The ESA under test shall be in normal operatiodeno

3. TEST ARRANGEMENTS

3.1. The test shall be performed according CISPR(&&cond edition 2002and
corrigendum 2004 clause 6.4. - ALSE method.

3.2. Alternative measuring location

As an alternative to an absorber lined shieldedosare (ALSE) an open area test
site (OATS) which complies with the requirementsGQIEPR 16-1-4 Edition—1-1-
2004third edition 2010 may be used (see appendix to Annex 7).

3.3. Ambient

To ensure that there is no extraneous noise orakigi a magnitude sufficient to
affect materially the measurement, measurements Isthdaken before or after the
main test. In this measurement, the extraneous rwisignal shall be at least 6 dB
below the limits of interference given in paragr&ph.2.1. of this Regulation, except
for intentional narrowband ambient transmissions.
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TEST REQUIREMENTS

The limits apply throughout the frequency ®B@ to 1,000 MHz fomeasurements
performed in semi anechoic chambers or outdoosttes.

Measurements shall be performed with an aeedatector.
Measurements

The Technical Service shall perform the test & thtervals specified in the

CISPR 12 Amendment-1,fifth-edition2005 fifth edition 2001 and Amd1:2005
standard throughout the frequency range 30 to IMIG9.

Alternatively, if the manufacturer provides mea&suent to data for the whole
frequency band from a test laboratory accreditethécapplicable parts of ISO 17025
(first second edition1999 2005 and Corrigendum:200% and recognized by the
Approval Authority, the Technical Service may dwidhe frequency range i
frequency band30 — 34, 34 — 45, 45 - 60, 60 — 80, 80 — 100, 12606; 130 — 170,
170 — 225, 225 — 300, 300- 400, 400 — 525, 5250 700 — 850, 850 — 1,000 MHz
and perform tests at thel frequencies giving the highest emission levelsinieach
band to confirm that the ESA meets the requiremehtkis annex. In the event that
the limit is exceeded during the test, investigatishall be made to ensure that this is
due to the ESA and not to background radiationuiticlg broadband radiation from
the ESA.

Readings
The maximum of the readings relative to the lithitrizontal/vertical polarisation) in

each of thel4 frequency bands shall be taken as the charaateresding at the
frequency at which the measurements weagle.
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Annex 9

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

1. GENERAL

1.1. The test method(s) described in this annekespm ESAS.

1.2. Test methods

1.2.1. ESAs may comply with the requirements of aagnbination of the following test

methods at the manufacturer's discretion provideat this results in the full

frequency range specified in paragraph 3.1. ofahisex being covered:

(@) Absorber chamber test according 1ISO 11452&)rsd edition 2004,

(b) TEM cell testing according 1SO 11452-3, thedition 2001;

(c) Bulk current injection testing according 1ISQ452-4, third edition 200%&nd
Corrigendum 1:2009

(d) Stripline testing according ISO 11452-5, setedition 2002;

(e) 800 mm stripline according paragraph 5. of #ninex.

(Frequency range and general test conditions $&lealbased on ISO 11452-1, third
edition 200%and Amd1:2009.

2. STATE OF ESA DURING TESTS

2.1. The test conditions shall be according ISO 5214, third edition 2005and
Amd1:2008

2.2. The ESA under test shall be switched on andtrha stimulated to be in normal

operation condition. It shall be arranged as deffiimethis annex unless individual test
methods dictate otherwise.

2.3. Any extraneous equipment required to operageBSA under test shall not be in
place during the calibration phase. No extraneouspenent shall be closer than 1 m
from the reference point during calibration.

2.4. To ensure reproducible measurement results abtined when tests and
measurements are repeated, the test signal gemeeafuipment and its layout shall
be to the same specification as that used duricly agpropriate calibration phase.
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If the ESA under test consists of more thae anit, the interconnecting cables
should ideally be the wiring harnesses as interidedse in the vehicle. If these are
not available, the length between the electroniatrob unit and the AN shall be as

defined in the standard. All cables in the wiringriess should be terminated as
realistically as possible and preferably with dealds and actuators.

GENERAL TEST REQUIREMENTS
Frequency range, dwell times

Measurements shall be made in the 20 to 2,000 Witpiency range with frequency
steps according to ISO 11452-1, third edition 2808 Amd1:2008

The test signal modulation shall be:

(@ AM (amplitude modulation), with 1 kHz modulati and 80 per cent
modulation depth in the 20 to 800 MHz frequencyggn

(b) PM (pulse modulation), ton 577 us, periodd,as in the 800 to 2,000 MHz
frequency range,

if not otherwise agreed between Technical SeramteESA manufacturer.

Frequency step size and dwell time shall be chaseording to 1ISO 11452-1, third
edition 200%and Amd1:2008

The Technical Service shall perform the testaintervals specified in ISO 11452-1,
third edition 2005and Amd1:2008throughout the frequency range 20 to 2,000 MHz.

Alternatively, if the manufacturer provides mea&suent to data for the whole
frequency band from a test laboratory accreditetiecapplicable parts of ISO 17025,
(first second edition1999 2005 and Corrigendum:200% and recognized by the
Approval Authority, the Technical Service may cheas reduced number of spot
frequencies in the range, e.g. 27, 45, 65, 90, 130, 190, 230, 280, 380, 450, 600,
750, 900, 1,300, and 1,800 MHz to confirm that B®A meets the requirements of
this annex.

If an ESA fails the tests defined in this agné must be verified as having failed
under the relevant test conditions and not asutresthe generation of uncontrolled
fields.

SPECIFIC TEST REQUIREMENTS

Absorber chamber test

Test method
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4.1.2.

4.2.

4.2.1.

4.2.2.

4.3.

4.3.1.

4.3.2.

This test method allows the testing of vehicleceleal/electronic systems by
exposing an ESA to electromagnetic radiation geadry an antenna.

Test methodology

The "substitution method" shall be used to esthblihe test field conditions
according ISO 11452-2, second edition 2004.

The test shall be performed with vertical polaia
TEM cell testing (see Appendix 2 to this anjnex
Test method

The TEM (transverse electromagnetic mode) celleges homogeneous fields
between the internal conductor (septum) and hoygiraund plane).

Test methodology
The test shall be performed according ISO 1145Ai8] edition 2001.

Depending on the ESA to be tested the Technicali&eshall chose the method of
maximum field coupling to the ESA or to the wirihgrness inside the TEM-cell.

Bulk current injection testing
Test method

This is a method of carrying out immunity testsibgucing currents directly into a
wiring harness using a current injection probe.

Test methodology

The test shall be performed according to 1SO 134152hird edition 2005and

Corrigendum 1:2009 on a test bench. As an alternative the ESA mayeb&d

while installed in the vehicle according to ISO 144 (first edition 1995) with the

following characteristics:

(@) the injection probe shall be positioned in 4@ distance to the ESA to be
tested;

(b) the reference method shall be used to calcutgeted currents from forward
power;

(c) the frequency range of the method is Ilimited the injection probe
specification.
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Stripline testing
Test method

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

Test methodology

The test shall be performed according ISO 1145280nd edition 2002.
800 mm stripline testing

Test method

The stripline consists of two parallel metallicatgs separated by 800 mm.
Equipment under test is positioned centrally betwie plates and subjected to an
electromagnetic field (see Appendix 1 to this annex

This method can test complete electronic systewsiding sensors and actuators as
well as the controller and wiring loom. It is sbte for apparatus whose largest
dimension is less than one —third of the plate Isejmen.

Test methodology
Positioning of stripline

The stripline shall be housed in a screened rdonprevent external emissions) and
positioned 2m away from walls and any metallic leswre to prevent
electromagnetic reflections. RF absorber materialy nbe used to damp these
reflections. The stripline shall be placed on nonducting supports at least 0.4 m
above the floor.

Calibration of the stripline

A field-measuring probe shall be positioned withihe central one-third of the
longitudinal, vertical and transverse dimensionstte space between the parallel
plates with the system under test absent.

The associated measuring equipment shall be sutside the screen room. At each
desired test frequency, a level of power shalldzkifto the stripline to produce the
required field strength at the antenna. This levklforward power, or another
parameter directly related to the forward powerunegl to define the field, shall be
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45.2.3.

45.2.4.

used for type approval tests unless changes oedbeifacilities or equipment, which
necessitate this procedure being repeated.

Installation of the ESA under test

The main control unit shall be positioned withinetcentral one third of the
longitudinal, vertical and transverse dimensionstte space between the parallel
plates. It shall be supported on a stand made frmmconducting material.

Main wiring loom and sensor/actuator cable

The main wiring loom and any sensor/actuator caBlell rise vertically from the
control unit to the top ground plate (this helps n@aximize coupling with the
electromagnetic field). Then they shall follow tinederside of the plate to one of its
free edges where they shall loop over and follogvttp of the ground plate as far as
the connections to the stripline feed. The cabiedl $hen be routed to the associated
equipment, which shall be sited in an area outside influence of the
electromagnetic field, e.g.: on the floor of theemed room 1 m longitudinally away
from the stripline.
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Figure 1

800 mm Stripline testing
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Figure 2
800mm stripline dimensions
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Typical TEM cell dimensions

The following table shows the dimensions for canging a cell with specified upper frequency
limits:

Upper Cell form Cell form Plate Septum
frequency factor factor separation S (cm)
(MHz) W:b L/W b (cm)
200 1.69 0.66 56 70
200 1.00 1 60 50
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Annex 10

METHOD(S) OF TESTING FOR IMMUNITY TO AND EMISSION B TRANSIENTS OF
ELECTRICAL/ELECTRONIC SUB-ASSEMBLIES

1. GENERAL

This test method shall ensure the immunity of E$#Asonducted transients on the
vehicle power supply and limit conducted transidrasn ESAs to the vehicle power

supply.

2. IMMUNITY AGAINST TRANSIENT DISTURBANCES CONDUCTED ALONG
12/ 24 VSUPPLY LINES

Apply the test pulses 1, 2a, 2b, 3a 3b and 4 dawgrto the International Standard
ISO 7637-22004 (second edition 2004 and Amd1:2008p the supply lines as well
as to other connections of ESAs which may be ojperaty connected to supply
lines.

3. EMISSION OFTRANSIENT CONDUCTED DISTURBANCESGENERATED
BY ESAs ON 12/24 \FALONGSUPPLY LINES

Measurement according to the International Stahd&O 7637-22004 (second
edition 2004 and Amd1:2008)on supply lines as well as to other connections of
ESAs which may be operationally connected to sujipbs.
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Annex 11

METHOD(S) OF TESTING FOR EMISSION OF HARMONICS GENE RATED ON AC

1.1.

1.2.

2.1

3.1.

3.2.

3.3.

POWER LINES FROM VEHICLE

GENERAL

The test method described in this annex shalbe applied to vehicles in
configuration “RESS charging mode coupled to the pwer grid”

Test method

This test is intended to measure the level of haromics generated by vehicle in
configuration “RESS charging mode coupled to the peer grid” through its AC
power lines in order to ensure it is compatible wi residential, commercial and
light industrial environments.

If not otherwise stated in this annex the test shidbe performed according to:

(@) IEC 61000-3-2 for input current in charging male < 16 A per phase for
class A equipment,

(b) IEC 61000-3-12 for input current in charging node > 16 A and< 75 A per
phase.

VEHICLE STATE DURING TESTS

The vehicle shall be in configuration “RESS harging mode coupled to the
power grid” at rated power until the AC current reached at least 80% of its
initial value.

TEST ARRANGEMENTS

The observation time to be used for the measements shall be as for quasi-
stationary equipment as defined in IEC 61000-3-2 tde 4.

The test set-up for single phase vehicle inrdgyuration “RESS charging mode
coupled to the power grid” is shown in figure 1 ofAppendix 1 to this annex.

The test set-up for three-phase vehicle in chguration “RESS charging mode
coupled to the power grid” is shown in figure 2 ofAppendix 1 to this annex.
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4.1.

4.2.

4.3.

4.4.

4.5.

TEST REQUIREMENTS

The measurements of even and odd current harms shall be performed up to
the 40" harmonic.

The limits for single phase or three-phase “R&S charging mode coupled to the
power grid” with input current < 16 A per phase are given in paragraph 7.3.2.1
table 3.

The limits for single phase “RESS charging maa coupled to the power grid”
with input current > 16 A and < 75 A per phase are given in paragraph 7.3.2.2
table 4.

The limits for three-phase “RESS charging modeoupled to the power grid”
with input current > 16 A and < 75 A per phase are given in paragraph 7.3.2.2
table 5.

For three-phase “RESS charging mode coupled tine power grid” with input
current > 16 A and< 75 A per phase, when at least one of the three ainons a),
b), c) described in IEC 61000-3-12 clause 5.2, uifflled then the limits given in
paragraph 7.3.2.2. table 6 can be applied.
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Figure 1: Vehicle in configuration “RESS charging node coupled to the power grid” -
Single phase charger test set-up
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Figure 2: Vehicle in configuration “RESS charging node coupled to the power grid” -
Three-phase charger test set-up
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Annex 12

METHOD(S) OF TESTING FOR EMISSION OF VOLTAGE CHANGE S, VOLTAGE
FLUCTUATIONS AND FLICKER ON AC POWER LINES FROM VEH ICLE

1. GENERAL

1.1. The test method described in this annex shalbbe applied to vehicles in
configuration “RESS charging mode coupled to the gwer grid”

1.2. Test method

This test is intended to measure the level of valge changes, voltage fluctuations
and flicker generated by vehicle in configuration RESS charging mode coupled
to the power grid” through its AC power lines in order to ensure it is compatible

with residential, commercial and light industrial environments.

If not otherwise stated in this annex the test shidbe performed according to:

(a) IEC 61000-3-3 for rated current in “RESS chargng mode” < 16 A per
phase and not subjected to conditional connection

(b) IEC 61000-3-11 for rated current in “RESS chaging mode” > 16 A and<
75 A per phase and subjected to conditional connech

2. VEHICLE STATE DURING TESTS

2.1. The vehicle shall be in configuration “RESS harging mode coupled to the
power grid” at rated power until the AC current reached at least 80% of its
initial value.

3. TEST ARRANGEMENTS

3.1 The tests for vehicle in configuration “RESScharging mode coupled to the

power grid” with rated current < 16 A per phase and not subjected to
conditional connection shall be performed accordindEC 61000-3-3 paragraph
4,

3.2. The tests for vehicle in configuration “RESScharging mode coupled to the
power grid” with rated current > 16 A and < 75 A per phase and subjected to
conditional connection shall be performed accordindEC 61000-3-11 paragraph
6.
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The test set-up for vehicle in configuratioARESS charging mode coupled to the
power grid” is shown in figure 1 of Appendix 1 to his annex.

TEST REQUIREMENTS

The parameters to be determined in the time-aoain are “short duration flicker
value”, “long duration flicker value” and “voltage relative variation”.

The limits for vehicle in configuration “RESS charging mode coupled to the
power grid” with input current < 16 A per phase and not subjected to
conditional connection are given in paragraph 7.4.2 table 7.

The limits for vehicle in configuration “RESS charging mode coupled to the
power grid” with input current > 16 A and < 75 A per phase and subjected to
conditional connection are given in paragraph 7.4.2 table 8.
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Figure 1

Vehicle in configuration “RESS charging mode couplé to the power grid”
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METHOD(S) OF TESTING FOR EMISSION OF RADIOFREQUENCY CONDUCTED

1.1

1.2.

2.1

3.1.

3.2.

3.3.

3.4.

DISTURBANCES ON AC OR DC POWER LINES FROM VEHICLE
GENERAL

The test method described in this annex shalbe applied to vehicles in
configuration “RESS charging mode coupled to the pwer grid”.

Test method

This test is intended to measure the level of ragdi frequency conducted
disturbances generated by vehicle in configuration*‘RESS charging mode
coupled to the power grid” through its AC or DC power lines in order to ensure
it is compatible with residential, commercial and ight industrial environments.

If not otherwise stated in this annex the test shlabe performed according to
CISPR 16-2-1.

Vehicle STATE DURING TESTS

The vehicle shall be in configuration “RESS harging mode coupled to the
power grid” at rated power until the AC or DC curre nt reached at least 80% of
its initial value.

TEST ARRANGEMENTS

The test shall be performed according to CISPR 16-2 clause 7.4.1. as floor-
standing equipments.

The artificial mains network to be used for tle measurement on vehicle is
defined in CISPR 16-1-2 clause 4.3

The test set-up for the connection of the veatle in configuration “RESS
charging mode coupled to the power grid” is shownni figure 2 of Appendix 1 to
this annex.

The measurements shall be performed with a sgteum analyser or a scanning
receiver. The parameters to be used are respectiyadlefined in CISPR 25 edition
3 clause 4.4.1 (table 1) and 4.4.2 (table 2).
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4.1

4.2

TEST REQUIREMENTS

The limits apply throughout the frequency range),15to 30 MHz for
measurements performed in a semi anechoic chamber an outdoor test site.

Measurements shall be performed with average dneither quasi-peak or peak
detectors. The limits are given in paragraph 7.5.able 9 for AC lines and table
10 for DC lines. If peak detectors are used a corotion factor of 20 dB as defined
in CISPR 12 (fifth edition 2001 and Amd1:2005) shabe applied.
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Figure 1

Vehicle in configuration “RESS charging mode couplé to the power grid”
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METHOD(S) OF TESTING FOR EMISSION OF RADIOFREQUENCY CONDUCTED
DISTURBANCES ON NETWORK AND TELECOMMMUNICATION ACCE SS FROM
VEHICLE

1. GENERAL

1.1. The test method described in this annex shalbe applied to vehicles in
configuration “RESS charging mode coupled to the pwer grid”.

1.2. Test method

This test is intended to measure the level of ragdi frequency conducted
disturbances generated by vehicle in configuration*fRESS charging mode
coupled to the power grid” through its network andtelecommunication access in
order to ensure it is compatible with residential,commercial and light industrial

environments.

If not otherwise stated in this annex the test shiabe performed according to

CISPR 22.
2. VEHICLE/ ESA STATE DURING TESTS
2.1. The vehicle shall be in configuration “RESS harging mode coupled to the

power grid” at rated power until the AC or DC current reached at least 80% of
its initial value.

3. TEST ARRANGEMENTS

3.1 The test set-up shall be performed accordingptCISPR 22 paragraph 5 for
conducted emissions.

3.2. The impedance stabilisation to be used for thmeasurement on vehicle is defined
in CISPR 22 paragraph 9.6.2.

3.3. The test set-up for the connection of the veatle in configuration “RESS
charging mode coupled to the power grid” is shownni figure 1 of Appendix 1 to
this annex.
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The measurements shall be performed with a sgteum analyser or a scanning
receiver. The parameters to be used are respectiyadlefined in CISPR 25 edition
3 clause 4.4.1 (table 1) and 4.4.2 (table 2).

TEST REQUIREMENTS

The limits apply throughout the frequency range),15to 30 MHz for
measurements performed in a semi anechoic chamber an outdoor test site.

Measurements shall be performed with average dneither quasi-peak or peak
detectors. The limits are given in paragraph 7.6table 11. If peak detectors are
used a correction factor of 20 dB as defined in CBR 12 (fifth edition 2001 and
Amd1:2005) shall be applied.
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Figure 1

Vehicle in configuration “RESS charging mode couplé to the power grid”
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Annex 15

METHOD OF TESTING FOR IMMUNITY OF VEHICLES

TO ELECTRICAL FAST TRANSIENT / BURST DISTURBANCES C ONDUCTED

1.1.

1.2.

2.1

2.1.1.

2.1.2.

ALONG AC AND DC POWER LINES

GENERAL

The test method described in this annex shadlhly be applied to vehicles. This
method concerns only the configuration of the vehle with “RESS in charging
mode coupled to the power grid”.

Test method

This test is intended to demonstrate the immunityof the vehicle electronic
systems. The vehicle shall be subject to electricdast transient/burst
disturbances conducted along AC and DC power linesf the vehicle as described
in this annex. The vehicle shall be monitored durig the tests.

If not otherwise stated in this annex the test shiabe performed according to IEC
61000-4-4: 2% edition 2004.

VEHICLE STATE DURING TESTS IN CONFIGURATION “RES S IN
CHARGING MODE COUPLED TO THE POWER GRID”

The vehicle shall be in an unladen conditiorxeept for necessary test equipment.
The vehicle shall be immobilized, engine OF&nd in charging mode.

Basic vehicle conditions

The paragraph defines minimum test conditions (adar as applicable) and
failures criteria for vehicle immunity tests. Other vehicle systems, which can

affect immunity related functions, must be testedn a way to be agreed between
manufacturer and Technical Service.
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2.1.3.

2.2.

3.1.

3.2.

3.3.

4.1.

4.2.

4.3.

"RESS in charging mode" vehicle test
conditions

The RESS shall be in charging mode. The/ehicle sets in motion

RESS state of charge shall be agreed (in

between the manufacturer and the

Technical Service.

Failure criteria

All other equipment which can be switched opermanently by the driver or
passenger should be OFF.

Only non-perturbing equipment shall be used wike monitoring the vehicle. The
vehicle exterior and the passenger compartment sHdde monitored to determine
whether the requirements of this annex are met (e.gby using (a) video
camera(s), a microphone, etc.).

TEST EQUIPMENTS
The test equipments is composed of a refereng®und plane (a shielded room is
not required), a transient / burst generator, coupihg / decoupling network

(CDN) and capacitive coupling clamp.

The transient / burst generator shall meet theondition defined in paragraph 6.1
of IEC 61000-4-4: 2° edition 2004.

The coupling / decoupling network shall meethe condition defined in

paragraph 6.2 of IEC 61000-4-4: 2 edition 2004. When the coupling/decoupling
network cannot be used on AC or DC power lines, theapacitive coupling clamp

defined in paragraph 6.3 of IEC 61000-4-4: " edition 2004, can be used.

TEST SETUP

The vehicle test setup is based on the labovay type setup as described in
paragraph 7.2 of IEC 61000-4-4 : %' edition 2004.

The vehicle shall be placed directly on the gund plane.
The Technical Service shall perform the testsaspecified in paragraph 7.7.2.1.
Alternatively, if the manufacturer provides measuement from a test laboratory

accredited to the applicable parts of ISO 170258t second edition-+992005
and Corrigendum:2006) and recognized by the Approva Authority, the
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Technical Service may choose not to perform the tet confirm that the vehicle
meets the requirements of this annex.

GENERATION OF REQUIRED TEST LEVEL
Test methodology

The test method according to IEC 61000-4-2™ edition 2004 shall be used to
establish the test level requirements.

Test phase
The vehicle shall be positioned on the ground plan The electrical fast transient
/ burst (EFT/B) shall be applied on the vehicle orthe AC/DC power lines in

common modes by using CDN as described in appendixfigure 1 of this annex,

The test setup must be noted in the test report.
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Figure 1

Vehicle in configuration “RESS charging mode”coupled to the power grid
coupling on AC/DC power lines
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Annex 16

METHOD OF TESTING FOR IMMUNITY OF VEHICLES
TO SURGES CONDUCTED ALONG AC AND DC POWER LINES

GENERAL

The test method described in this annex shalhly be applied to vehicles. This
method concerns only the configuration of the vehie with “RESS in charging
mode coupled to the power grid”.

Test method

This test is intended to demonstrate the immunityof the vehicle electronic
systems. The vehicle shall be subject to surgesndocted along AC and DC
power lines of the vehicle as described in this aex. The vehicle shall be
monitored during the tests.

If not otherwise stated in this annex the test shiagbe performed according to IEC
61000-4-5: 2 edition 2005.

VEHICLE STATE DURING TESTS IN CONFIGURATION “RES S IN
CHARGING MODE COUPLED TO THE POWER GRID”

The vehicle shall be in an unladen conditiorxeept for necessary test equipment.
The vehicle shall be immobilized, engine OF&nd in charging mode.

Basic vehicle conditions

The paragraph defines minimum test conditions (adar as applicable) and
failures criteria for vehicle immunity tests. Other vehicle systems, which can

affect immunity related functions, must be testedri a way to be agreed between
manufacturer and Technical Service.
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2.1.3.

2.2.

3.1.

3.2.

3.3.

4.1.

4.2.

4.3.

"RESS in charging mode" vehicle test
conditions

The RESS shall be in charging mode. The&/ehicle sets in motion

RESS state of charge shall be agreed (in

between the manufacturer and the

Technical Service.

Failure criteria

All other equipment which can be switched ompermanently by the driver or
passenger should be OFF.

Only non-perturbing equipment shall be used wike monitoring the vehicle. The
vehicle exterior and the passenger compartment sHdde monitored to determine
whether the requirements of this annex are met (e.gby using (a) video
camera(s), a microphone, etc.).

TEST EQUIPMENTS

The test equipments is composed of a refereng®und plane (a shielded room is
not required), a surge generator and a coupling /ecoupling network (CDN).

The surge generator shall meet the conditionefined in paragraph 6.1 of IEC
61000-4-5: 2 edition 2005.

The coupling / decoupling network shall meethe condition defined in
paragraph 6.3 of IEC 61000-4-5: ¥ edition 2005.
TEST SETUP

The vehicle test setup is based on the setupsdribed in paragraph 7.2 of IEC
61000-4-5: 2% edition 2005.

The vehicle shall be placed directly on the gund plane.
The Technical Service shall perform the testsaspecified in paragraph 7.8.2.1.

Alternatively, if the manufacturer provides measuement from a test laboratory
accredited to the applicable parts of ISQL7025 (first second edition-199P005
and Corrigendum:2006)and recognized by thipproval Authority, the Technical
Service may choose not to perform the test to confn that the vehicle meets the
requirements of this annex.
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GENERATION OF REQUIRED TEST LEVEL

Test methodology

The test method according to IEC 61000-4-2™ edition 2005 shall be used to
establish the test level requirements.

Test phase

The vehicle shall be positioned on the ground plan The electrical surge shall be
applied on the vehicle on the AC/DC power lines beteen each line and earth
and between lines by using CDN as described in appdix 1, figures 1 to 4 of this
annex,

The test setup must be noted in the test report.
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Figure 1

Vehicle in configuration “RESS charging modecoupled to the power grid” - Coupling
between lines for DC or AC (single phase) power las
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Figure 2

Vehicle in configuration “RESS charging modecoupled to the power grid” - Coupling
between each line and earth for DC or AC (single se) power lines
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Figure 3

Vehicle in configuration “RESS charging modecoupled to the power grid” - Coupling
between lines for AC (three phases) power lines
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Figure 4

Vehicle in configuration “RESS charging modecoupled to the power grid” - Coupling

between each line and earth for AC (t
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JUSTIFICATION

1.The current international legislation in the diedf Electromagnetic Compatibility

(EMC) for motor vehicles and their trailers is bds@n directive 72/245/EC, as last
amended by directive 2009/19/EC, and on Regulation10, 03 series of amendments.
The directive is one of the separate directiveshiwitthe European vehicle type-
approval system. While this directive applies totonovehicles and their components,
two further directives deal with questions of eteotagnetic compatibility. The

horizontal EMC directive 2004/108/EC, covers alma#t other electrical/electronic

equipment. The Low Voltage Directive (LVD) direai2006/95/EC applies also to on
board chargers where product standards contaitriefsafety requirements and EMC
requirements.

2.0n board chargers are electronic automotive cowpis which can be incorporate in
other electronic modules and which cannot be ifledtiin a vehicle as a separate
electronic component. This proposal aims to adaguRation No.10 to the technical
progress. The main objective is to extend the safpthe Regulation No. 10 to the
charging mode of battery electric vehicle to atids of power train systems.

3.This amendment takes on-board Regulation NOEMC requirements for emission
end immunity for on-board charger when the vehisleconnected to the main for
charging. Reference is made to relevant applicstledards of the International Special
Committee on Radio Interference (CISPR), the IrgBomal Electrotechnical
Committee (IEC) applicable standards or equivatelgvant International Organisation
for Standardisation (ISO) standards (i.e. immunity)

The test provisions and certain reference limiteetato account the work done in
international harmonisation;

(@) When establishing test procedures and methbdseasurement the regulation
refers to the latest standards available and 1SO.

(b) Besides the existing requirements in Regulatidn. 10, 03 series of
amendments, concerning radiated emissions and iitynutihe regulation
contains amendments relating to the potentiallyerttazardous conducted and
radiated emissions and immunity, when vehiclesarmected to the main:

0] Harmonic current emissions;
(i)  Conducted emissions;

(i)  Voltage changes, voltage fluctuations andKér in public low-voltage
Systems;

(iv)  Electrical fast transients/burst.

This amendment introduces also amendments of tleeeree standards available and
applicable, corrections in the annex 4 and 6 reaggrdhe cable height on the floor
additional editorial corrections and some new pointthe information document.



