Regulation No. 10
Uniform provisions concerning the approval of vehicles with regard to
electromagnetic compatibility
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1 Scope

This Regulation applies to:

1.1. Vehicles of categories L, M, N and O! with regard to electromagnetic
compatibility;

1 As defined in the Consolidated Resolution on the Construction of Vehicles
(R.E.3), document ECE/TRANS/WP.29/78/Rev.2, para. 2.

1.2. Components and separate technical units intended to be fitted in these
vehicles with the limitation given in paragraph 3.2.1. with regard to
electromagnetic compatibility.

1.3. It covers:

radiated and conducted

(@) Requirements regarding the immunity to

disturbances for functions related to direct control of the vehicle, related to
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driver, passenger and other road users' protection, related to disturbances, which
would cause confusion to the driver or other road users, related to vehicle data
bus functionality, related to disturbances, which would affect vehicle statutory
data;

(b) Requirements regarding the control of unwanted radiated and conducted
emissions to protect the intended use of electrical or electronic equipment at own
or adjacent vehicles or nearby, and the control of disturbances from accessories
that may be retrofitted to the vehicle.

(c) Additional requirements for vehicles providing coupling systems for
charging the REESS regarding the control of emissions and immunity from this

connection between vehicle and power grid.

2 Definitions

For the purposes of this Regulation:

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

2.2. “Electromagnetic disturbance” means any electromagnetic phenomenon
which may degrade the performance of a vehicle or component(s) or separate
technical unit(s), or of any other device, unit of equipment or system operated in
vicinity of a vehicle. An electromagnetic disturbance may be electromagnetic

noise, an unwanted signal or a change in the propagation medium itself.
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2.3. “Electromagnetic immunity” means the ability of a vehicle or component(s)
or separate technical unit(s) to operate without degradation of performance in
the presence of (specified) electromagnetic disturbances which includes wanted
radio frequency signals from radio transmitters or radiated in-band emissions of
industrial-scientific-medical (ISM) apparatus, internal or external to the vehicle.
2.4. “Electromagnetic environment” means the totality of electromagnetic
phenomena existing at a given location.

2.5. “Broadband emission” means an emission, which has a bandwidth greater
than that of a particular measuring apparatus or receiver (International Special
Committee on Radio Interference (CISPR) 25).

2.6. “Narrowband emission” means an emission which has a bandwidth less than
that of a particular measuring apparatus or receiver (CISPR) 25).

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

2.8. “Electrical/electronic sub-assembly” (ESA) means an electrical and/or
electronic device or set(s) of devices intended to be part of a vehicle, together
with any associated electrical connections and wiring, which performs one or
more specialized functions. An ESA may be approved at the request of a
manufacturer or his authorized representative as either a "component" or a
"separate technical unit (STU)".

2.9. “Vehicle type” in relation to electromagnetic compatibility includes all
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vehicles, which do not differ essentially in such respects as:

2.9.1. The overall size and shape of the engine compartment;

2.9.2. The general arrangement of the electrical and/or electronic components
and the general wiring arrangement;

2.9.3. The primary material of which the body or shell of the vehicle is constructed
(for example, a steel, aluminium or fiberglass body shell). The presence of panels of
different material does not change the vehicle type provided the primary material of
the body is unchanged. However, such variations shall be notified.

2.10. An "ESA type" in relation to electromagnetic compatibility means ESASs,
which do not differ in such essential respects as:

2.10.1. The function performed by the ESA,;

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

2.11. “Vehicle wiring harness” means supply voltage, bus system (e.g. CAN),
signal or active antenna cables, which are installed by the vehicle manufacturer.
2.12. “Immunity related functions” are:

(a) Functions related to the direct control of the vehicle:

(i) By degradation or change in: e.g. engine, gear, brake, suspension, active
steering, speed limitation devices;

(ii) By affecting drivers position: e.g. seat or steering wheel positioning;

(iii) By affecting driver's visibility: e.g. dipped beam, windscreen wiper.
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(b) Functions related to driver, passenger and other road user protection:

(i) E .g. airbag and safety restraint systems.

(c) Functions which when disturbed cause confusion to the driver or other road
users:

(i) Optical disturbances: incorrect operation of e.g. direction indicators, stop
lamps, end outline marker lamps, rear position lamp, light bars for emergency
system, wrong information from warning indicators, lamps or displays related
to functions in subparagraphs (a) or (b) which might be observed in the direct
view of the driver;

(ii) Acoustical disturbances: incorrect operation of e.g. anti-theft alarm, horn.
(d) Functions related to vehicle data bus functionality:

(i) By blocking data transmission on vehicle data bus-systems, which are used
to transmit data, required to ensure the correct functioning of other immunity
related functions.

(e) Functions which when disturbed affect vehicle statutory data: e.g.
tachograph, odometer.

(f)  Funcion related to charging mode coupled to the power grid,;

(i) For vehicle test: by leading to unexpected vehicle motion;

(i) For ESA test: by leading to an incorrect charging condition (e.g. over-

current, over-voltage).

2.13."REESS" means the rechargeable energy storage system that provides

electric energy for electric propulsion of the vehicle.
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2.14. “Coupling system for charging the REESS” means the electrical circuit
installed in the vehicle used for charging the REESS.
2.15. "REESS charging mode coupled to the power grid" means the normal

charging operation mode of the vehicle and/or charging system.

3 Application for approval

3.1. Approval of a vehicle type

3.1.1. The application for approval of a vehicle type, with regard to its
electromagnetic compatibility, shall be submitted by the vehicle manufacturer.
3.1.2. Amodel of information document is shown in Annex 2A.

3.1.3. The vehicle manufacturer shall draw up a schedule describing all relevant
vehicle electrical/electronic systems or ESAs, body styles, variations in body
material, general wiring arrangements, engine variations, left-hand/right-hand
drive versions and wheelbase versions. Relevant vehicle electrical/electronic
systems or ESAs are those which may emit significant broadband or narrowband
radiation and/or those which are involved in immunity related functions of the
vehicle (see paragraph 2.12.) and those which provide coupling systems for
charging the REESS.

3.1.4. A vehicle representative of the type to be approved shall be selected from
this schedule by mutual agreement between the manufacturer and the Competent
Authority. The choice of vehicle shall be based on the electrical/electronic

systems offered by the manufacturer. One or more vehicles may be selected from

2.14. TREESS 7Rtz X 7A] LiX, REESS # BT 5729l
B ZEY T b EREIE AV D,

2.15. [ B #Iz#5% L = REESS ) Li%, HliBs L0/ F2iZ
7T AOWEFREEIES LT,

AT S,

FEY A

3 RFHE

3.1 HEARK DT

3.1.1. EREIENIMEICAR D B A OFR A R EE X EE I EE AR T s b o &
%,

3.1.2. BEISCEOE T A 2A 1ZRT,

3.1.3. HlHIEFIL, BN T2 TR COEBOER, BTN AT L XL ESA,
BURA X A L BRI OFEEE, 2RMZRERR, =2 ¥ v OFE, iy Ry
Fy RVOXRBIKEOEE O 25 Lz TEREZIER T oD ET5, BHE
DHDHEMOBER, B AT LA ESA Lid, 3 LRI I ik
Wa T AREMED B 2 b o0 K OY UL H I O BRI PE R HEERE (2.12 THA S )
(RS b D, KT REESS EEAEN Y AT Lzt T 2 b D205,

3.14. B &% T WA NFEA 2 Hlj T BB ERIEE & FrE 24 /oM AR E
(ZHEADNWT, ZOTERNORET D60 LT 5, BT HBEGIEE 2D
a2 BR BEITR VAT AMIESNWTRESIND B D LT 5, HEYHHIE
B LPTE LR E OMERIEICESWT, H—ORFMW & ik L T W OB



this schedule if it is considered by mutual agreement between the manufacturer
and the Competent Authority that different electrical/electronic systems are
included which are likely to have a significant effect on the vehicle's
electromagnetic compatibility compared with the first representative vehicle.
3.1.5. The choice of the vehicle(s) in conformity with paragraph 3.1.4. above
shall be limited to vehicle/electrical/electronic system combinations intended for
actual production.

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

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

3.1.8. For vehicles of categories M, N, and O the vehicle manufacturer must
provide a statement of frequency bands, power levels, antenna positions and
installation provisions for the installation of radio frequency transmitters (RF-
transmitters), even if the vehicle is not equipped with an RF transmitter at time
of type approval. This should cover all mobile radio services normally used in
vehicles. This information must be made publicly available following the type
approval.

Vehicle manufacturers must provide evidence that vehicle performance is not

adversely affected by such transmitter installations.
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3.1.9. Vehicle type approval shall be applied for both REESS and Coupling | 3.1.9. REESS & () REESS F&E RHEfE L AT AMIWnTnbERE X AT A
system for charging the REESS as they are considered as electrical/electronic | & A7 LA 7=, HERXGEIL, TOMFIZEH I D ET 5,
systems.
3.2. ESA type approval 3.2. ESA ORIAF w
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3.2.4. The manufacturer may supplement the application with a report on tests
which have been carried out. Any such data provided may be used by Type
Approval Authority for the purpose of drawing up the communication form for
type-approval.
3.2.5. If the Technical Service responsible for the type approval test carries out
the test itself, then a sample of the ESA system representative of the type to be
approved shall be provided, if necessary, after discussion with the manufacturer
on, e.g., possible variations in the layout, number of components, number of
sensors. If the Technical Service deems it necessary, it may select a further
sample.
3.2.6. The sample(s) must be clearly and indelibly marked with the
manufacturer's trade name or mark and the type designation.
3.2.7. Where applicable, any restrictions on use should be identified. Any such
restrictions should be included in Annexes 2B and/or 3B.
3.2.8. ESA which are brought to the market as spare parts need no type approval
if they are obviously marked as a spare part by an identification number and if
they are identical and from the same manufacturer as the corresponding original
equipment manufacturer (OEM) part for an already type approved vehicle.
3.2.9.

installation in motor vehicles need no type approval if they are not related to

Components sold as aftermarket equipment and intended for the

immunity related functions (see paragraph 2.12.). In this case a declaration

shall be issued by the manufacturer that the ESA fulfils the requirements of
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this Regulation and in particular the limits defined in paragraphs 6.5., 6.6., 6.7.,

6.8. and 6.9. of this Regulation.
3.2.10. Incase of an ESA is (part of) a light source, the applicant shall:

(a) Specify the approval number according to Regulation No.
37, Regulation No. 99 or Regulation No. 128, granted to
this ESA;

or

(b) Provide a test report by a Technical Service designated by
the Type Approval Authority, stating that this ESA is not
mechanically interchangeable with any light source
according to Regulation No. 37, Regulation No. 99 or
Regulation No. 128.

4 Approval

4.1. Type approval procedures

4.1.1. Type approval of a vehicle

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

4.1.1.1. Approval of a vehicle installation

A vehicle installation may be type approved directly by following the provisions

laid down in paragraph 6. and, if applicable, in paragraph 7. of this Regulation.
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If this procedure is chosen by a vehicle manufacturer, no separate testing of

electrical/electronic systems or ESAs is required.

4.1.1.2. Approval of vehicle type by testing of individual ESAs

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

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

4.1.2. Type approval of an ESA

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

4.1.3. ESAs, which are intentional RF transmitters, which have not received type
approval in conjunction with a vehicle manufacturer, must be supplied with
suitable installation guidelines.

4.2. Granting of type approval

4.2.1. Vehicle

4.2.1.1. If the representative vehicle fulfills the requirements of paragraph 6 and,

FH AT L E ESA OfEBIFRERIFZLEE L LRV,

4.1.1.2. 851 ESA FRERIZ X 2 HLl R D8 A

HEHER 1L, ZUT 5T T (FHAIO 313 HBM) B/ E AT
LI ESA BABANCHE » TRRAT SN TEY . ZIUCHNM SNz &Ecit-> T
BRI NTWDZex, RBTEZITOTATHETIZHERT 5 Z LIk > THEO
R EGLZENTE D,

4.1.1.3. HBYHEHIER 1L, BRAMPERBR SUIHEH T ARBR ORI G & 72 2B 0B
WEEHR L TORVWERORAETH, AHANCHE> TRAZESET 22 &N T
X5, POLRAICHRRIIAETH S,
4.1.2. ESA ORI FE AT

RFGER AN, AREOHEmAZ (A h a8 AT
5 FEE OB (BABAF = = » FFRW])
LCHRETDZEmTED,

4.1.3. BEXM72 RF E#EHTH D ESA O 5 B, HiljHl{EE & [FIFREC
ZTTWRWS DR, B ETEE 2 I LR T i b 7220,

) X% ESA A Bl fEE 23 2R
DWFADITIY F11T 5 ESA IR

IR W] &

4.2, BRIAGRRT D5
4.2.1. Hjlj

4211 REEBHRABIAIO 6 HIB LV, 4T 256, 7T HOEFEH- L



if applicable, paragraph 7. of this Regulation, type approval shall be granted.
4.2.1.2. Amodel of communication form for type approval is contained in Annex
3A.

4.2.2. ESA

42.2.1.

If the representative ESA system(s) fulfil(s) the requirements of paragraph 6.
and, if applicable, paragraph 7. of this Regulation, type approval shall be
granted.

4.2.2.2. Amodel of communication form for type approval is contained in Annex
3B.

4.2.3. In order to draw up the communication forms referred to in paragraph
4.2.1.2. 0r 4.2.2.2. above, the Type Approval Authority of the Contracting Party
granting the approval may use a report prepared or approved by a recognized
laboratory or in accordance with the provisions of this Regulation.

4.2.4. In case of an ESA is (part of) a light source and if the documentation as
specified in paragraph 3.2.10. above is missing, approval of this ESA according
to Regulation No. 10 shall not be granted

4.3. Approval, or refusal of approval, of a type of vehicle or ESA in accordance
with this Regulation shall be notified to the Parties to the Agreement applying
this Regulation on a form conforming to the model in Annex 3A or 3B of this
Regulation, accompanied by photographs and/or diagrams or drawings on an
appropriate scale supplied by the applicant in a format not larger than A4 (210 x

297 mm) or folded to those dimensions.
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5 Markings

5.1. An approval number shall be assigned to each vehicle or ESA type approved.
The first two digits of this number (at present 05) shall indicate the series of
amendments corresponding to the most recent essential technical amendments
made to the Regulation at the date of approval. A Contracting Party may not assign
the same approval number to another type of vehicle or ESA.

5.2. Presence of markings

5.2.1. Vehicle

An approval mark described in paragraph 5.3. below shall be affixed to every
vehicle conforming to a type approved under this Regulation.

5.2.2. Sub-assembly

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

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

5.3. An international approval mark must be affixed, in a conspicuous and easily
accessible place specified on the approval communication form, on each vehicle
conforming to the type approved under this Regulation. This mark shall
comprise:

5.3.1. Acircle containing the letter "E", followed by the distinguishing number
of the country granting the approval?.

2 The distinguish numbers of the Contracting Parties to the 1958 Agreement are

reproduced
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in Annex 3 to Consolidated Resolution on the Construction of Vehicles (R.E.3),
document ECE/TRANS/WP.29/78/Rev.3, Annex 3.

5.3.2. The number of this Regulation, followed by the letter "R", a dash and the
approval number to the right of the circle specified in paragraph 5.3.1.above.
5.4. An example of the type-approval mark is shown in Annex 1 to this
Regulation.

5.5. Markings on ESAs in conformity with paragraph 5.3. above need not be
visible when the ESA is installed in the vehicle.

6 Specifications in configurations other than "REESS charging mode
coupled to the power grid"

6.1. General specifications

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

6.1.1.1. A vehicle shall be tested for radiated emissions and for immunity to
radiated disturbances. No tests for conducted emissions or immunity to
conducted disturbances are required for vehicle type approval.

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

6.1.2. Before testing the Technical Service has to prepare a test plan in
conjunction with the manufacturer, which contains at least mode of operation,

stimulated function(s), monitored function(s), pass/fail criterion(criteria) and
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intended emissions.

6.2. Specifications concerning broadband electromagnetic radiation from
vehicles

6.2.1. Method of measurement

The electromagnetic radiation generated by the vehicle representative of its type
shall be measured using the method described in Annex 4. The method of
measurement shall be defined by the vehicle manufacturer in accordance with
the Technical Service.

6.2.2. Vehicle broadband type approval limits

6.2.2.1. If measurements are made using the method described in Annex 4 using
a vehicle-to-antenna spacing of 10.0 +/- 0.2 m, the limits shall be 32 dB
microvolts/m in the 30 to 75 MHz frequency band and 32 to 43 dB microvolts/m
in the 75 to 400 MHz frequency band, this limit increasing logarithmically with
frequencies above 75 MHz as shown in Appendix 2 to this Regulation. In the
400 to 1,000 MHz frequency band the limit remains constant at 43 dB
microvolts/m.

6.2.2.2. If measurements are made using the method described in Annex 4 using
a vehicle-to-antenna spacing of 3.0+ 0.05m, the limits shall be 42 dB
microvolts/m in  the30to 75 MHz frequency band and 42 to 53 dB
microvolts/m in the 75 to 400 MHz frequency band, this limit increasing
logarithmically with frequencies above 75 MHz as shown in Appendix 3 to this

Regulation. In the 400 to 1,000 MHz frequency band the limit remains constant

at 53 dB microvolts/m.
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6.2.2.3. On the vehicle representative of its type, the measured values, expressed
in dB microvolts/m shall be below the type approval limits.

6.3. Specifications concerning narrowband electromagnetic radiation from
vehicles

6.3.1. Method of measurement

The electromagnetic radiation generated by the vehicle representative of its type
shall be measured using the method described in Annex 5. These shall be defined
by the vehicle manufacturer in accordance with the Technical Service.

6.3.2. Vehicle narrowband type approval limits

6.3.2.1.

If measurements are made using the method described in Annex 5 using a
vehicle-to-antenna spacing of 10.0 +/- 0.2 m, the limits shall be 22 dB
microvolts/m in the 30 to 75 MHz frequency band and 22 to 33 dB microvolts/m
in the 75 to 400 MHz frequency band, this limit increasing logarithmically with
frequencies above 75 MHz as shown in Appendix 4. In the 400 to 1,000 MHz
frequency band the limit remains constant at 33 dB microvolts/m.

6.3.2.2.

If measurements are made using the method described in Annex 5 using a
vehicle-to-antenna spacing of 3.0 + 0.05 m, the limit shall be 32 dB microvolts/m
in the 30 to 75 MHz frequency band and 32 to 43 dB microvolts/m in the 75 to
400 MHz frequency band, this limit increasing logarithmically with frequencies
above 75 MHz as shown in Appendix 5 to this Regulation. In the 400 to 1,000

MHz frequency band the limit remains constant at 43 dB microvolts/m.
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6.3.2.3. On the vehicle representative of its type, the measured values, expressed
in dB microvolts/m, shall be below the type approval limit.

6.3.2.4. Notwithstanding the limits defined in paragraphs 6.3.2.1., 6.3.2.2. and
6.3.2.3. of this Regulation, if, during the initial step described in paragraph 1.3.
of Annex 5, the signal strength measured at the vehicle broadcast radio antenna
is less than 20 dB micro-volts over the frequency range 76 to 108 MHz measured
with an average detector, then the vehicle shall be deemed to comply with the
limits for narrowband emissions and no further testing will be required.

6.4. Specifications concerning immunity of vehicles to electromagnetic radiation
6.4.1. Method of testing

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

6.4.2. Vehicle immunity type approval limits

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

6.4.2.2. The vehicle representative of its type shall be considered as complying
with immunity requirements if, during the tests performed in accordance with
Annex 6, there shall be no degradation of performance of "immunity related
functions", according to paragraph 2.1. of Annex 6.

6.5. Specification concerning broadband electromagnetic interference generated

by ESAs.
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6.5.1. Method of measurement

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

6.5.2. ESA broadband type approval limits

6.5.2.1. If measurements are made using the method described in Annex 7, the
limits shall be 62 to 52 dB microvolts/m in the 30 to 75 MHz frequency band,
this limit decreasing logarithmically with frequencies above 30 MHz, and 52 to
63 dB microvolts/m in the 75 to 400 MHz band, this limit increasing
logarithmically with frequencies above 75 MHz as shown in Appendix 6. In the
400 to 1,000 MHz frequency band the limit remains constant at 63 dB
microvolts/m.

6.5.2.2. On the ESA representative of its type, the measured values, expressed
in dB microvolts/m, shall be below the type approval limits.

6.6. Specifications concerning narrowband electromagnetic interference
generated by ESASs.

6.6.1. Method of measurement

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

6.6.2. ESA narrowband type approval limits

6.6.2.1. If measurements are made using the method described in Annex 8, the
limits shall be 52 to 42 dB microvolts/m in the 30 to 75 MHz frequency band,
this limit decreasing logarithmically with frequencies above 30 MHz, and 42 to

53 dB microvolts/m in the 75 to 400 MHz band, this limit increasing
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logarithmically with frequencies above 75 MHz as shown in Appendix 7. In the
400 to 1,000 MHz frequency band the limit remains constant at 53 dB
microvolts/m.

6.6.2.2. On the ESA representative of its type, the measured value, expressed in
dB microvolts/m shall be below the type approval limits.

6.7. Specifications concerning the emission of transient conducted
disturbances generated by ESAs on 12/24 V supply lines

6.7.1. Method(s) of testing

The emission of ESA representative of its type shall be tested by the method(s)
according to 1ISO 7637-2 as described in Annex 10 for the levels given in Table
1.

Maximum allowed pulse amplitude for

Polarity of pulse Vehicles with 12V Vehicles with 24 'V

amplitude systems systems

Positive +75V +150V

Negative -100V —-450V
6.8.  Specifications concerning the immunity of ESAs to transient disturbances

conducted along 12/24 V supply lines
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6.8.1. Method of testing

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

Annex 9.

6.8.2. ESAimmunity type approval limits

6.8.2.1. If tests are made using the methods described in Annex 9, the immunity
test levels shall be 60 volts/m root-mean-square (rms) for the 150 mm
stripline testing method, 15 volts/m rms for the 800 mm stripline testing
method, 75 volts/m rms for the Transverse Electromagnetic Mode (TEM)
cell testing method, 60 mA rms for the bulk current injection (BCI)
testing method and 30 volts/m rms for the free field testing method in
over 90 per cent of the 20 to 2,000 MHz frequency band, and to a
minimum of 50 volts/m rms for the 150 mm stripline testing method, 12.5
volts/m rms for the 800 mm stripline testing method, 62.5 volts/m rms,
for the TEM cell testing method, 50 mA rms for the bulk current injection
(BCI) testing method and 25 volts/m rms for the free field testing method
over the whole 20 to 2,000 MHz frequency band.

6.8.2.2. The ESA representative of its type shall be considered as complying
with immunity requirements if, during the tests performed in accordance with
Annex 9, there shall be no degradation of performance of "immunity related
functions".

6.9. Specifications concerning the immunity of ESAs to transient

6.8.1. Method of testing
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disturbances conducted along 12/24 V supply lines

6.9.1. Method of testing

The immunity of ESA representative of this type shall be tested by the method(s)
according to I1SO 7637-2 as described in Annex 10 with the test levels given in
Table 2.

Table2: Immunity of ESA

Functional status for systems:

Test pulse  [Immunity . . Not related to
number test level Related to immunity . :
related functions immunity related

functions

1 1| C D
2a i B D
2b 1 C D
3a/3b 1| A D

B

(for ESA which must be
4 m operational during D

engine start phases)

(for other ESA)

6.10. Exceptions
6.10.1. Where a vehicle or electrical/electronic system or ESA does not include
an electronic oscillator with an operating frequency greater than 9 kHz, it shall

be deemed to comply with paragraph 6.3.2. or 6.6.2. and with Annexes 5 and
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8.
6.10.2. Vehicles which do not have electrical/electronic systems with "immunity
related functions™ need not be tested for immunity to radiated disturbances and
shall be deemed to comply with paragraph 6.4. and with Annex 6 to this
Regulation.
6.10.3. ESAs with no immunity related functions need not be tested for
immunity to radiated disturbances and shall be deemed to comply with
paragraph 6.8. and with Annex 9 to this Regulation.
6.10.4. Electrostatic discharge
For vehicles fitted with tyres, the vehicle body/chassis can be considered to be
an electrically isolated structure. Significant electrostatic forces in relation to the
vehicle's external environment only occur at the moment of occupant entry into
or exit from the vehicle. As the vehicle is stationary at these moments, no type
approval test for electrostatic discharge is deemed necessary.
6.10.5. Emission of transient conducted disturbances generated by ESAs on
12/24'V supply lines.
ESAs that are not switched, contain no switches or do not include inductive loads
need not be tested for transient conducted emission and shall be deemed to
comply with paragraph 6.7.
6.10.6. The loss of function of receivers during the immunity test, when the test
signal is within the receiver bandwidth (RF exclusion band) as specified for the
specific radio service/product in the harmonized international EMC standard,

does not necessarily lead to fail criteria.
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6.10.7. RF transmitters shall be tested in the transmit mode. Wanted emissions
(e.g. from RF transmitting systems) within the necessary bandwidth and out of
band emissions are disregarded for the purpose of this Regulation. Spurious
emissions are subject to this Regulation.

6.10.7.1. "Necessary Bandwidth”: for a given class of emission, the width of the
frequency band which is just sufficient to ensure the transmission of information
at the rate and with the quality required under specified conditions (Article 1,
No. 1.152 of the International Telecommunication Union (ITU) Radio
Regulations).

6.10.7.2. “Out-of-band Emissions”: Emission on a frequency or frequencies
immediately outside the necessary bandwidth which results from the modulation
process, but excluding spurious emissions (Article 1, No. 1.144 of the ITU Radio
Regulations).

6.10.7.3. “Spurious Emission”: In every modulation process additional
undesired signals exist. They are summarized under the expression "spurious
emissions". Spurious emissions are emissions on a frequency or frequencies,
which are outside the necessary bandwidth and the level of which may be
reduced without affecting the corresponding transmission of information.
Spurious emissions include harmonic emissions, parasitic emissions,
intermodulation products and frequency conversion products, but exclude out-
of-band emissions (Article 1 No. 1.145 of the ITU Radio Regulations).

7 Additional specifications in the configuration "REESS charging mode

coupled to the power grid"
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7.1. General specifications

7.1.1. A vehicle and its electrical/electronic system(s) shall be so designed,
constructed and fitted as to enable the vehicle, in configuration "REESS
charging mode coupled to the power grid", to comply with the requirements of
this Regulation.

7.1.1.1. Avehicle in configuration "REESS charging mode coupled to the power
grid" shall be tested for radiated emissions, immunity to radiated disturbances,
conducted emissions and immunity to conducted disturbances.

7.1.2. Before testing the Technical Service has to prepare a test plan in
conjunction with the manufacturer, for the configuration "REESS charging
mode coupled to the power grid" configuration which contains at least mode of
operation, stimulated function(s), monitored function(s), pass/fail criterion
(criteria) and intended emissions."

7.1.3. A vehicle in configuration "REESS charging mode coupled to the
power grid" should be tested with the charging cable delivered by the

manufacturer. In this case, the cable shall be type approved as part of the vehicle.
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7.1.4.
AC Power mains shall be applied to the vehicle / ESA through 50 pH/50 Q
AN(s) as defined in CISPR 16-1-2 paragraph 4.3.

DC Power mains shall be applied to the vehicle / ESA through 5 pH/50 Q
AN(s) as defined in CISPR 25.

Acrtificial networks

High voltage power line shall be applied to the ESA through a 5H/50 Q
HV-AN(s) as defined in Appendix 8.

7.2. Specifications concerning broadband electromagnetic radiation from
vehicles

7.2.1. Method of measurement

The electromagnetic radiation generated by the vehicle
representative of its type shall be measured using the method

described in Annex 4. The method of measurement shall be defined

by the vehicle manufacturer in accordance with the Technical

Service.

7.2.2. \ehicle broadband type approval limits

7.2.2.1. If measurements are made using the method described in Annex 4 using
a vehicle-to-antenna spacing of 10.0 +/- 0.2 m, the limits shall be 32 dB
microvolts/m in the 30 to 75 MHz frequency band and 32 to 43 dB microvolts/m
in the 75 to 400 MHz frequency band, this limit increasing logarithmically with
frequencies above 75 MHz as shown in Appendix 2. In the 400 to 1,000 MHz
frequency band the limit remains constant at 43 dB microvolts/m.

7.2.2.2. If measurements are made using the method described in Annex 4 using
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a vehicle-to-antenna spacing of 3.0 +/- 0.05 m, the limits shall be 42 dB
microvolts/m in the 30 to 75 MHz frequency band and 42 to 53 dB microvolts/m
in the 75 to 400 MHz frequency band, this limit increasing logarithmically with
frequencies above 75 MHz as shown in Appendix 3. In the 400 to 1,000 MHz
frequency band the limit remains constant at 53 dB microvolts/m

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

7.3. Specifications concerning emission of harmonics on AC power lines from
vehicles

7.3.1. Method of measurement

The harmonics emission on AC power lines generated by the vehicle
representative of its type shall be measured using the method described in Annex
11. The method of measurement shall be defined by the vehicle manufacturer in
accordance with the Technical Service.

7.3.2. Vehicle type approval limit

7.3.2.1. If measurements are made using the method described in Annex 11, the
limits for input current < 16 A per phase are those defined in IEC 61000-3-2
and given in Table 3.

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

Harmonic number Maximum authorized harmonic current

n A

Odd harmonics

FAWTHIEZEIT S HA . BRAEIX 30 225 75 MHz O JEHR ARSI BV T 42
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& BITHHERAICHEINT 5, 400 7225 1,000 MHz O JE £ <k, BRAEIL 53
dBuV/m T—EIZ & K FE D,

WA 2T B Hm T, JEME (dBuV/m) 3R AGR AT IR SR & 45,

7.3. il H D ACEBIR T A BT 5 &S B4 A kg

7.3.1. WESIE

YL NET 2HEmMNSRAETD AC BT A IR L mdl B i3,
BRI 1L ICHET 2 HEEHOCTHIET 260 &35, MEFEL, BRI
o THMHEENED DL D LT D,

7.3.2. LAY AEE AT R SUE

7321 M 1L ICHET 2 HFEEZHOWTIEZIT S %A1, 1% 16 A LL
TOANEFRICHT D RFYEIZ, 1EC 61000-3-2 [ZEF S, 70 3 IZFt#H L
TfETH 5,

R 3 BRFEAEHRAM (LHYZY 16 ALLTOASER)

A D3 BRRARE A ER
(n) (A)

Dy Gobi



11

13

15<n<39
Even harmonics
2

4

6

8<n<40

2.3

1.14

0.77

0.40

0.33

0.21

0.15x 15/n

1.08

0.43

0.30

0.23 x 8/n

7.3.2.2. If measurements are made using the method described in Annex 11, the

limits for input current > 16 A and < 75 A per phase are those defined in IEC
61000-3-12 and given in Table 4, 5 and 6.

Table 4: Maximum allowed harmonics (input current > 16 A and <75 A

per phase) for equipment other than balanced three-phase equipment

3 2.3

5 1.14

7 0.77

9 0.40

11 0.33

13 0.21

15 = n =39 0.15 x 15/n
K

2 1.08

4 0.43

6 0.30

8 =n =40 0.23 x 8/n
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Acceptable individual harmonic current Maximum current
Minimum 1/ harmonic ratio
RSL'B % %
PWH
I3 Is Iz To I I3 THD D
33 10. 3.
21.6 7 7.2 3.8 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 to 12 shall be lower than 16/n %.
Even harmonics greater than 12 are taken into account in the Total Harmonic
Distorsion (THD) and Partial Weighted Harmonic Distorsion (PWHD) the same

way than odd harmonics.

Table 5: Maximum allowed harmonics (input current > 16 A and <75 A

per phase) for balanced three-phase equipment

Minimum Acceptable individual Maximum current
Rsce harmonic current In/l1 % harmonic ratio %
Is Iz 1 l13 THD PWHD
33 10.7 7.2 3.1 2 13 22
66 14 9 5 3 16 25

/I Rsce

33
66
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= 350
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2T & B AR OB MBI 101: (%) AL
(%)

I3 Is 17 lg l11 l13 THD PWHD
21.6 10.7 7.2 3.8 3.1 2 23 23
24 13 8 5 4 3 26 26
27 15 10 6 5 4 30 30
35 20 13 9 8 6 40 40
41 24 15 12 10 8 47 47
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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 to 12 shall be lower than
16/n %. Even harmonics greater than 12 are taken into account in the THD
and PWHD the same way than odd harmonics.

Linear interpolation between successive values of Rsce is authorized.

Table 6: Maximum allowed harmonics (input current > 16 A and <75 A

per phase) for balanced three-phase equipment under specific conditions

Minimum Acceptable individual Maximum current
Rsce harmonic current In/l1 % harmonic ratio %
Is Iz 1 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 to 12 shall be lower than
16/n %. Even harmonics greater than 12 are taken into account in the THD
and PWHD the same way than odd harmonics

7.4. Specifications concerning emission of voltage changes, voltage fluctuations
and flicker on AC power lines from vehicles.
7.4.1. Method of measurement

The emission of voltage changes, voltage fluctuations and flicker on AC power
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lines generated by the vehicle representative of its type shall be measured using
the method described in Annex 12. The method of measurement shall be defined
by the vehicle manufacturer in accordance with the Technical Service.

7.4.2. Vehicle type approval limit

7.4.2.1. If measurements are made using the method described in Annex 12, the
limits for rated current < 16 A per phase and not subjected to conditional

connection are those defined in IEC 61000-3-3, paragraph 5.

7.4.2.2. If measurements are made using the method described 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, paragraph 5.

7.5. Specifications concerning emission of radiofrequency conducted
disturbances on AC or DC power lines from vehicles
7.5.1. Method of measurement

The emission of radiofrequency conducted disturbances on AC or DC power
lines generated by the vehicle representative of its type shall be measured using
the method described in Annex 13. The method of measurement shall be defined

by the vehicle manufacturer in accordance with the Technical Service.

7.5.2. Vehicle type approval limit
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7.5.2.1. If measurements are made using the method described in Annex 13,

the limits on AC power lines are those defined in IEC 61000-6-3 and

given in Table 7.

Table 7: Maximum allowed radiofrequency conducted disturbances on AC

TfETH B,

7521, MAI13IZHET D HEEZHAWCHIEZTT > %A, AC ERT
2B B BRAME

. IEC61000-6-3 (ZiEF S 4L, M OE 7IZRiHk L

K 7:ACERT A VITBIT 2 RRFAERERELEYE

power lines REH (MEHS) R k- O
Frequency (MHz) Limits and detector 0.15 7°5 0.5 66 705 56 dBuV (#EE—7) 56 125 4?;:1:[]:3/311)\]
0.15t0 0.5 66 to 56 dBuV (quasi-peak) 56 to 46 dBuV (average) (}gjjﬁz;}z@ﬁgﬁfvﬁﬁ;ﬁ/j\)

(linearly decreasing with logarithm of frequency)
0.5t05 56 dBpV (quasi-peak) 46 dBuV (average) 05 b5 56 dBuV (#Ev'—2) 46 dBuV (E#)
5 to 30 60 dBuV (quasi-peak) 50 dBuV (average) 5 75 30 60 dBuV (¥ —72) 50 dBuV (%)

7.5.2.2. If measurements are made using the method described in Annex 13,
the limits on DC power lines are those defined in IEC 61000-6-3 and given

in Table 8.
Table 8
Maximum allowed radiofrequency conducted disturbances on DC power
lines
Frequency (MHz) Limits and detector
0.15t00.5 79 dBuV (quasi-peak)
66 dBuV (average)
0.5t0 30 73 dBpV (quasi-peak)
60 dBuV (average)

ETH 5,
% 8

DCEBIRZ A VITH

7.5.2.2. BRI 13 IZHET 5 HEEZ MW THIEZ1T 9 %561, DC ER 7
TR HIRFE

. IEC61000-6-3 [Z/EF& S 4L, 7D 8 IZidk L7z

7 % BT MR R R

W (MHz)

BRIRME S5 = O 175

0.15 7% 0.5 79 dBuV (#Er'—2)
66 dBuV ()
0.5 7% 30 73 dBuV (#Er—2)

60 dBuV ()

7.6. Specifications concerning emission of radiofrequency conducted

7.6. B2 5H D AC XiE DC EIR T 1 TR0 B AR E I w8 E o



disturbances on AC or DC power lines from vehicles

7.6.1. Method of measurement

The emission of radiofrequency conducted disturbances on AC or DC power
lines generated by the vehicle representative of its type shall be measured using
the method described in Annex 13. The method of measurement shall be defined
by the vehicle manufacturer in accordance with the Technical Service.

7.6.2. Vehicle type approval limit

7.6.2.1. If measurements are made using the method described in Annex 14, the
limits on network and telecommunication access (telecommunication access as
defined in paragraph3.6. of CISPR22) are those defined in IEC 61000-6-3 and
given in Table 9.

Table 9: Maximum allowed radiofrequency conducted disturbances on on network

and telecommunication access

T BT D AR

7.6.1. MIE Tk

VA NET LEMNSHAET D AC XL DC EIRT A BT 5
TR JE ARG E OB, A 13 ITHUET 2 HiEE AV CRlE S
DHDET 5, WEHEL, BANEBICHE > THEEHIIEERNED D H D
LT %,

7.6.2. B AEE AT R A

7.6.2.1. FftAI 14 ITHET 2 HIEEZHOWTHIEZITH>SEIE. Xy U —7
BIOEXBET 72 (BXKWIET 7 & %1% CISPR22 ® 3.6 HDE

Frequency \oltage limits (detector) Current limits (detector)
(MHz)

84 to 74 dBuV (quasi-peak) 40 to 30 dBpA (quasi-peak)

74 to 64 dBuV (average) 30 to 20 dBUA (average)

0.15t0 0.5 (linearly decreasing with (linearly decreasing with

logarithm of frequency) logarithm of frequency)

74 dBuV (quasi-peak 30 dBuA (quasi-peak

0.5 t0 30 HV (quasi-peak) HA (quasi-peak)

64 dBuV (average)

20 dBpA (average)

(28 %) (BT HIRAMEIL, IEC 61000-6-3 ([ZEFK S, W0%9L£ﬁ
L7fETH D,
#9 Xy U= BIUBRBET 7 A CBIT 2R RFEERBEL
I=EE
SN (MHz) BIEWIRIE (R115) BIRIRIE_ (B611158)
0.1572°5 0.5 | 847235 74dBpV (¥ —2) | 40725 30 dBpA (HEE—72)
74 775 64 dBpV  (F#)) 30 72>5 20 dBpA (F#)
R DR TR IA) VB DT RHBED)
0.5 775 30 74 dBpvV (#Er—7) 30 dBpA (#EE'—7)
64 dBuV (%)) 20 dBpA (F#)




7.7.  Specifications concerning immunity of vehicles to electromagnetic
radiation
7.7.1. Method of testing

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

7.7.2.  Vehicle immunity type approval limits

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

7.7.2.2. The vehicle representative of its type shall be considered as
complying with immunity requirements if, during the tests performed in
accordance with Annex 6, there shall be no degradation of performance of

"immunity related functions", according to paragraph 2.2. of Annex 6.

7.8.  Specifications concerning the immunity of vehicles to Electrical Fast

Transient/Burst disturbances conducted along AC and DC power lines.

7.8.1.  Method of testing

7.7, BRI B Bl o BRI mE I B 9 A ke

7.7.1. RBRIT ik

YA AR 2 W O BRI HMEE, MAT6 (ICHET S
Tt MO TRBREZ1TI) b & T 5,

7.7.2. B R AR AT BR S

7.7.2.1. KA 6 ICHET 2 HiEEZ W CRERZ1T O a1, B IRE
%, 20 775 2,000 MHz O JEERHF D 90% 812 F W T, 30 Vimrms (3
ZhiE) T, 20 25 2,000 MHz O JE IR O 2RI BV T, &IETSH
25Vimrms &35,

7.7.2.2. AR A RET D HMIEL, HI 6 (296> THEML
TeRBRHT, BRI 6 00 2.2 BIZHE - T, AL B EE R RE )
OMEREPME T L22h o 1256810, BRI EIRCEET 5 &
BT HD LT D,

7.8. AC X DC BT A 2N - - EBEKAEE AR —2 MEEIZ
o3 2 B O FEREMN M BE 3 B kR

7.8.1. BRI IE



7.8.1.1. The immunity to Electrical Fast Transient/Burst disturbances
conducted along AC and DC power lines of the vehicle representative of its
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 described in Annex 15, the
immunity test levels, for AC or DC power lines, shall be: £2 kV test 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 shall be considered as
complying with immunity requirements if, during the tests performed in
accordance with Annex 15, there shall be no degradation of performance of

"immunity related functions", according to paragraph 2.2. of Annex 6.

7.9. Specifications concerning the immunity of vehicles to surge
conducted along AC or DC power lines.

7.9.1.  Method of testing

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

7.9.2.  Vehicle immunity type approval limits

7.8.1.1. YA A KT HHEBDO AC KO DC BIRT A »IZih»> Ta
W5 BRI EIEE N — A M EIC R 2 R TE, BRI 15 12
HMETDHEEZAVCRRBRT b0 LT 5,

7.8.2. B EE MG M FCEE AT R UE

7.8.2.1. KA 15 ICHET 2 HiEEF W CRERZ1T 9 %5613, AC XX DC
BIRT A ¥ DR L~ VT T &35, 2H B R (Tr) 5ns,
A—/V REEfE] (Th) 50ns, KOV 72< &b 13 OM Y IR L2135 kHz
T, BAREORBREE T2k T 5,

7.8.2.2. UMK A (NFE T D ML MR 15 1266 > THEM L 7= Bk i,
FHHI] 6 O 2.2 TEIZHE - T, Tt B EE | OPEREDME T Liedo It i
W, MHEEHICEES T A RTHEDET 5,

7.9. AC Xix DC BT A > UsET Y — VI T 2 HFDOE
et B3 5 Ak

7.9.1. Bk

7.9.1.1. UMK ENRETHHEDO AC/DC BILT A i » TsiE§
LY — Tk 2 BRI TEIX, TR 16 ([CHLET D HiEE AW CRBR
HHDETDH,

7.9.2. ] E AL E R G AT R SUYE



7.9.2.1. If tests are made using the methods described in Annex 16, the

immunity test levels shall be:

(@) For AC power lines: £2 kV test voltage in open circuit between
line and earth and £1 kV between lines (pulse 1.2 ps / 50 ps),
with a rise time (Tr) of 1.2 ps, and a hold time (Th) of 50 ps.
Each surge shall be applied five times with a maximum delay of
1 minute between each pulse. This has to be applied for the
following phases: 0, 90, 180 and 270°,

(b) For DC power lines: £0.5 kV test voltage in open circuit between
line and earth and +0.5 kV between lines (pulse 1.2 ps / 50 us)
with a rise time (Tr) of 1.2 ps, and a hold time (Th) of 50 ps.
Each surge shall be applied five times with a maximum delay of
1 minute.

7.9.2.2. The vehicle representative of its type shall be considered as
complying with immunity requirements if, during the tests performed in
accordance with Annex 16, there shall be no degradation of performance of
"immunity related functions", according to paragraph 2.2. of Annex 6.

7.10.
caused by ESAs
7.10.1.

Specifications concerning broadband electromagnetic interference

Method of measurement
The electromagnetic radiation generated by the ESA representative of its type

shall be measured by the method described in Annex 7.

7.9.2.1. AN 16 IZRET B HEE AW TREEZIT S
Bl ~UiZLL N &35,

. FERETER

(@ ACTEIRT A NZHOWT b BNV (Tr) 1.2ps, 78
—/b R (Th) 50 ps T, BABIEKEOREELIZT A &
T —ADMTE2kV, 71 U T+IkV, HH—T LT O
FHDH 2122V T 1 BN T S5 FFENT 560 &35 ¢
0. 90, 180 & Tr270°,

(b) DCHEIRT A 22N\ T i H EAAY R (Tr) 1.2ps, &
—/L RIR¢fE] (Th) 50 pus T, BARIBEORBRELEILT A &
T —ADMKT+0.5 KV, 71 U T+05 KV, &£H—T% 1
ST ERINT 26D &35,

7.9.2.2. Higa RS 2 B, TR 16 (29 - T3 L 72akBR i,
BRI 6 D 2.2 THICHE - T, TFEMAMIVEBEEEEAE | OVEREMIKT L7 » 72
Ba, BRIMEEFICEAE T2 AT bDET 5,

7.10. ESA (LK 9~ 2 IS R T B9 D Ak
7.10.1. HIEHIE

WM 2R FT 5 ESA /B34 2 B 1%, BRI 7
HHEEHNCCTHET DD ET D
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7.10.2. ESA broadband type approval limits

7.10.2.1. If measurements are made using the method described in Annex 7,
the limits shall be 62 to 52 dB uV/m in the 30 to 75 MHz frequency band, this
limit decreasing logarithmically with frequencies above 30 MHz, and 52 to
63 dB puV/m in the 75 to 400 MHz band, this limit increasing logarithmically
with frequencies above 75 MHz as shown in Appendix 6. In the 400 to
1,000 MHz frequency band the limit remains constant at 63 dB pVv/m.
7.10.2.2. On the ESA representative of its type, the measured values,

expressed in dB puV/m, shall be below the type approval limits.

7.11. Specifications concerning emission of harmonics on AC power lines
from ESAs
7.11.1. Method of measurement

The harmonics emission on AC power lines generated by the ESA
representative of its type shall be measured using the method described in
Annex 17. The method of measurement shall be defined by the manufacturer
in accordance with the Technical Service.

7.11.2.
7.11.2.1.

ESA type approval limit

If measurements are made using the method described in Annex
17, the limits for input current < 16 A per phase are those defined in IEC 61000-
3-2 and given in Table 10.

7.10.2. ESA O o0 R R AT R AUE

7.10.2.1. BRI 7 WCHET B ik E G CRIEZAT 5 A, IRAMVEIX,
k6 IR LR 30005 75 MHz O JFHR IR Tl 62 705 52 dB puv/m
& L. ZOfEIE 30 MHz &8 2 2 A EIT 3 L O3 icisid L, 75 7
5 400 MHz O JEHEAHTIX 52 705 63 dB uvim & L. Z DfEIE 75
MHz %8 2 % JE B EUT kT U CRAEEARIICH#E K3 %, 400 25 1,000 MHz @
AR AR T, PRAYEIL —EDOfE 63 dB uVim 12725,

7.10.2.2. M A RFET D ESAICB VT, HIEM (dB pvim) %,
Nt TR FMEL THEIZ2 D &35,

7.11. ESAMDH D ACEIRT A BT 5 ik o B+ 5 4%

7111, REFIE

UHMAENREKT D ESA 2654925 AC EIRT A 21T 5 maiik
B, MR 17 ICHET D HFEEHCTHET 200 &35, JIES
B, BRI > CHEmHEENED LD LT 5,

7.11.2. ESA HIAGR A FRSME
72020 MR 17 ICHET 2 7 EE O THIEEIT 2 a1, LYY
16 A LLF O AFTEFT T 5 RIYEIL, IEC 61000-3-2 ([ZED L, 7>
DR L0IZFH L TH D,



Table 10

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

Harmonic number

Maximum authorized

harmonic current

n
A
Odd harmonics
3 23
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

# 10
BERHTAEFEE (LFHY7ZY 16 ALTDASER

DB RA LGBV
(n) (A)
3 2.3
5 1.14
7 0.77
9 0.40
1 0.33
13 0.21
15= n=39 0.15x15/n

b
2 1.08
4 0.43
6 0.30
8=n=40 0.23x8/n




7.11.2.2. If measurements are made using the method described in
Annex 17, the limits for input current > 16 A and < 75 A per phase are those

defined in IEC 61000-3-12 and given in Table 11, Table 12 and Table 13.

Table 11
Maximum allowed harmonics (input current > 16 A and < 75 A per phase)

for equipment other than balanced three-phase equipment.

7.11.2.2. MR 17 ICHLET 2 HFEEZHWTHEERIT O B4, LAYV
16 AR 75 A LL T DO AJ1EFRICxT D BEAME L. IEC 61000-3-12 [ZE D
Hiv, »oFIL, FLR2BIORIBICHEHLIZMETH D,

# 11

P 3 FHEBEUNDEBIZOWTORKFAERE (14720 16 A
75 A LT D AN EH)

Acceptable individual harmonic current | Maximum current BB
/0 % | harmonic ratio % A R AR TE S RO B L/ (%) (%)
Minimum I I 17 Iy 11 113 THD | PWH T I T 74 ol I THD PWHD
P D 33 21.6 107 72 38 31 2 23 23
33 21.6 | 10.7 7.2 3.8 3.1 2 23 23 66 24 13 8 5 4 3 26 26
66 24 13 8 5 4 3 26 26 120 27 15 10 6 5) 4 30 30
120 27 15 10 6 5 4 30 30 250 35 20 13 9 8 6 40 40
- 250 | 24! 151 121 10| s | 4 12 B F O AR DARAHINE 16/m% il &35, 12 &2 5 ki
B3, THD 3 L O PWHD Tarfmahis & [ C & 9 I1I2EET 5,
Relative values of even harmonics lower or equal to 12 shall be lower
sce DIHLAGE RS o) W3,
than 16/n %. Even harmonics greater than 12 are taken into account in R T SEROBIP RO 50 Tns

the THD and PWHD in the same way than odd harmonics.

Linear interpolation between successive values of Rsce is authorized.




Table 12

Maximum allowed harmonics (input current > 16 A and < 75 A per phase) for

balanced three-phase equipment.

* 12

s SHEBICOVWTORKTFAERE (LHEYZY 16AE
75 A LI F D A S ES)

Mini Acceptable individual harmonic Maximum current
current 1,/1; % harmonic ratio % B/ Rce BB T & B DERE T L/ (%) RKTTEEHEL (%)
mum
Ruce Is l; I lis THD PWHD ls l7 I l13 THD PWHD
33 10.7 7.2 3.1 2 13 22 33 10.7 7.2 3.1 2 13 22
66 14 9 5 3 16 25 66 14 9 5 3 16 25
120 19 12 7 4 22 28
120 19 12 7 4 22, 28
250 31 20 12 7 37 38
>350 40 25 15| 10 48 46 250 81 20 12 l 31 38
Relative values of even harmonics lower or equal to 12 shall be lower =350 40 25 15 10 48 46
than 16/n %. Even harmonics greater than 12 are taken into account in

the THD and PWHD in the same way as odd harmonics.

Linear interpolation between successive values of Rsc is authorized.

Table 13
Maximum allowed harmonics (input current > 16 A and < 75 A per phase)

for balanced three-phase equipment under specific conditions

12 LU OB EE TR OFEHEIL 16m% AR & 92, 12 28 2 2 \EE R IL.
THD £ X U'PWHD THEEFE LFE L L HICEET 2,
Rece DT 2 ER OMEMRNITFRDO STV D,

# 13
BEDZMETIZEIT 24 3MBEBICOVWTORRIAEERARE (1HY
720 16 A 75 AL T DASIEHR)



Acceptable individual harmonic current Maximum current
Minim /I % harmonic ratio %
um R I5 17 Iz I3 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 to 12 shall be lower than
16/n %. Even harmonics greater than 12 are taken into account in the THD

and PWHD in the same way as odd harmonics.

7.12.  Specifications concerning emission of voltage changes, voltage

fluctuations and flicker on AC power lines from ESAs

7.12.1. Method of measurement

The emission of voltage changes, voltage fluctuations and flicker on AC power lines
generated by the ESA representative of its type shall be measured using the method
described in Annex 18. The method of measurement shall be defined by the ESA

manufacturer in accordance with the Technical Service.
7.12.2. ESAtype approval limit

7.12.2.1. If measurements are made using the method described in Annex 18, the
limits for rated current < 16 A per phase and not subjected to conditional

connection are those defined in IEC 61000-3-3, paragraph 5.

RA T

SR R B TE B MOBILE L/ (%) (%)
I by I L{  THI PWHD
33 10.7 7.2 3.1 2 13 22
=120 40 25 15 10 48 46

12 LU F OB S di OFRHE T 16m% AR & 95, 12 2B 2 5 W iaix,
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7.12. ESANH®D AC EBR T A BT HEEL(., BELTEHB LD
7 U v T ORBEHCBET B AR

7.12.1. BIEHIE

LA AENRET D ESA DORETD AC EBIRT A LTk 2 EHEA
b, BEEBHBIOZ Y v okgix, MR 18 ITHET 5 HiEZHW
THET D H D& T 5, PIEHEIL, HATHEEIZHE > T ESA HEhEH|{E
ENEDDLHD ET B,

7.12.2. ESA B GEATRRFUE

7122 1. AN 18 ICHET A2 HEEZ AW CRIEEIT O HEIL. 1S
16 A LL F O EREIE T, MOFM RO L L Z 1 2 0G5 ORE
1. IEC 61000-3-3 D 5 HIZEZR SN TH D,



7.12.2.2. If measurements are made using the method described in Annex 18, 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, paragraph 5.

7.13.  Specifications concerning emission of radiofrequency conducted

disturbances on AC or DC power lines from ESA

7.13.1. Method of measurement

The emission of radiofrequency conducted disturbances on AC or DC power
lines generated by the ESA representative of its type shall be measured using the
method described in Annex 19. The method of measurement shall be defined by

the ESA manufacturer in accordance with the Technical Service.
7.13.2. ESAtype approval limit

7.13.2.1. If measurements are made using the method described in Annex 19, the
limits on AC power lines are those defined in IEC 61000-6-3 and given in Table
14.

Table 14 Maximum allowed radiofrequency conducted disturbances on AC

power lines
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

7.12.2.2. MR 18 ICHET D HiEEZ AW CHIE 21T 2> HA 1%, 1 fHY7=
D 16 AR 75 A LL T D EKEGE T, 7b>/)7|<14:ﬁﬁ%ffﬁ0)%2 LA T DA
DOFRAYE L. IEC 61000-3-11 D 5IHIZERSNT-ETH 5,

7.13. ESA B D AC £7-1X DC BIR T A BT D ERE i nE
5= H B3 B ke

7.13.1. WEIIE

YA EET D ESANBIAET H AC £721Z DCER 7 A BT
% AR A AR E O, BRI 19 (ICHE T D ik E AV CIE S
5HDET 5, WEFEL, BRI 1t > T ESA BB EHIEE 2 E D
L2H0ET D,

7.13.2. ESA 7R Al PR A

7.13.2.1. BRI 19 [T ET 2 HiEE AW THIE AT A%, AC BT

IRITDHIRFEIL. IEC 61000-6-3 IZEFE S, 20K 14 |Zic# L
7ETH 5,
#* 14
AC BIR T A VTR 3B RKFAERBERBCEDE

I¥k# (MHz) JRIR MBI - O 177

0.15 2% 0.5 66 7% 56 dBuV (#EE—7)
56 725 46 dBpV (%))

(& B2 55 D R4 TR A




frequency)

0.5t05 56 dBUV (quasi-peak)
46 dBuV (average)

510 30 60 dBpV (quasi-peak)
50 dBuV (average)

7.13.2.2.  If measurements are made using the method described in Annex 19,
the limits on DC power lines are those defined in IEC 61000-6-3 and given in Table
15.

Table 15

Maximum allowed radiofrequency conducted disturbances on DC power

lines
Frequency (MHz) Limits and detector
0.15t00.5 79 dBuV (quasi-peak)
66 dBuV (average)
0.5t030 73 dBUV (quasi-peak)
60 dBuV (average)

7.14. Specifications concerning emission of radiofrequency conducted

disturbances on network and telecommunication access from ESA

05155 56 dBuV (#Er'—7)
46 dBpV (F#)
575 30 60 dBuV (#Er'—7)

50 dBuV ()

7.13.2.2 Al 19 (CHET 2 HiEE W THIE %

1T9%&1X, DC EJRLZ

A BT BEFEIL. 1EC 61000-6-3 IZED H AL, 730K 15 123 E# L

7-ETH D,
# 15

DC BIR 7 A 28T 2 R AER AR E &

FNH (MHz)

BRIRME S5 = O 177

0.15 7*% 0.5 79 dBuvV (#Er—7)
66 dBuV ()
0.5 75 30 73 dBuV (#Er—7)

60 dBuV ()
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7.14.1. Method of measurement

The emission of radiofrequency conducted disturbances on network and
telecommunication access generated by the ESA representative of its type shall
be measured using the method described in Annex 20. The method of
measurement shall be defined by the ESA manufacturer in accordance with the

Technical Service.

7.14.2. ESAtype approval limit

7.14.2.1. If measurements are made using the method described in Annex 20, the
limits on network and telecommunication access (telecommunication access as
defined in paragraph 3.6 of CISPR22) are those defined in IEC 61000-6-3 and
given in Table 16.

Table 16
Maximum allowed radiofrequency conducted disturbances on network and

telecommunication access

7.14.1. WEFIE
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FIZED) ITBT HRAMEIL, IEC 61000-6-3 IZE®H Hiv, HMDOF 16 IZ
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# 16

Xy NU—I7BLOBERBERET 7 A BT 2RXFABRAERE
By

74 to 64 dBUV (average)

(linearly decreasing with

logarithm of frequency)

Frequency
(MHz2) Voltage limits (detector) Current limits (detector)
0.15t00.5 84 to 74 dBuV (quasi-peak) 40 to 30 dBPA (quasi-peak)

30 to 20 dBPA (average)

(linearly decreasing with

logarithm of frequency)

JANE (MHz)

BIEIRIfE (FBeittaz)

BIIRI N (FRli7)

01575 0.5

84 775 74 dBuV (MEE —
7)
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(R 2 D 5 5L THRRIE I
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0.5 725 30 74dBuvV (#Er—2)

64 dBuvV (%))

30dBpA (#EE—7)
20 dBpA ()

0.5t030 74 dBuV (quasi-peak) 30 dBpA (quasi-peak)
64 dBuV (average) 20 dBpA (average)
7.15. Specifications concerning the immunity of ESAs to electrical fast

transient/burst disturbances conducted along AC and DC power lines.

7.15.1. Method of testing

7.15.1.1. The immunity to Electrical Fast Transient/Burst disturbances conducted
along AC and DC power lines of the ESA representative of its type shall be tested
by the method described in Annex 21.

7.15.2. ESAimmunity type approval limits

7.15.2.1. If tests are made using the methods described in Annex 21, the
immunity test levels, for AC or DC power lines, shall be: + 2 kV test 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.

7.15.2.2. The ESA representative of its type shall be considered as complying
with immunity requirements if, during the tests performed in accordance with
Annex 21, there shall be no degradation of performance of "immunity related

functions", according to paragraph 2.2. of Annex 9.

7.16. Specifications concerning the immunity of ESAs to surge conducted

along AC or DC power lines
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S R— A NMiE]

AC BL U DCEHILT A Iih-> T4
x4 % ESA D ERLMHEL %?éﬁ%

AU et

7.15.1. RBRH1E

7.15.1.1. WM ARET S ESA D ACEBLIUDC BIRT A 12in-
TIEET 2 | BEAEERIE /N — 2 MEE KT 2 BRI, FR]
LWZHETAFEZRHWVTHRBRTALDO LT3,

7.15.2. ESA ERmHET G A R AE

7.15.2.1. MR 21 ICHRET 2 HEEZH W TCRERZ21TH5A13. AC £7=
X DC EIR T A > O BRI ﬁ%v&wiuTkTé:j%Lﬁ@ﬁﬁ
(Tr) 5ns, A—/L KEERE (Th) 50ns, BI O 7 & 14 Dk

K UKL 5kHz T, BRI ORBRELITE2 kY &5 5,

7.15.2.2. YA ARFET A ESA (X, A 21 1ot CTHEME L35
$K\W%9®22@C%OT FEE R B LB RE | D PEREDMIKE T L 72

Mo T2GAIT, BEMEEMICEET D EARTHLOLET S,
7.16. AC F721X DC BIR T A iy »> TEET A — k4 % ESA
O EREMEIZ BT 5 A%




7.16.1. Method of testing

7.16.1.1. The immunity to surge conducted along AC / DC power lines of the
ESA representative of its type shall be tested by the method described in
Annex 22.

7.16.2. ESA immunity type approval limits

7.16.2.1. If tests are made using the methods described in Annex 22, the

immunity test levels shall be:

(@) For AC power lines: 2 kV test voltage in open circuit between line and
earth and +1 kV between lines (pulse 1.2 ps /50 ps), with a rise time (Tr)
of 1.2 us, and a hold time (Th) of 50 ps. Each surge shall be applied five
times with a maximum delay of 1 minute between each pulse. This has to
be applied for the following phases: 0, 90, 180 and 270°,

(b) For DC power lines: £0.5 kV test voltage in open circuit between line and
earth and +0.5 kV between lines (pulse 1.2 pus / 50 ps) with a rise time
(Tr) of 1.2 ps, and a hold time (Th) of 50 us. Each surge shall be applied

five times with a maximum delay of 1 minute.

7.16.2.2. The ESA representative of its type shall be considered as complying
with immunity requirements if, during the tests performed in accordance with
Annex 22, there shall be no degradation of performance of "immunity related

functions", according to paragraph 2.2. of Annex 9.

7.17. Specifications concerning the emission of transient conducted

7.16.1. RBR L
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disturbances generated by ESAs on 12 / 24 V supply lines

7.17.1. Method of testing

The emission of ESA representative of its type shall be tested by the method(s)
according to ISO 7637-2, as described in Annex 10 for the levels given in Table
17.

HREHI BT ok

7.17.1. RBRAE
YA 2RI T D ESA Ot ix. BHAI 10 (2R ET 5 1SO 7637-2 129
STHEIZE>T, BLTIZRTLA_LIZOWTRHBTA LD L5,

K17 SV ARIBDOBRRFAE
Table 17
Maximum allowed pulse amplitude LLFIZRS 95 20 R Jfelhig D A7t 2 6
Maximum allowed pulse amplitude for 7L ARG O
] ] ] ] ] 12VDOURAT La i LIZH | 24V OV AT Lzt L
Polarity of  pulse Vehicles with 12 V Vehicles with 24 V
. ] P AT}
amplitude systems systems
1 +75V + 150V
Positive +75V +150 V
Negative -100V —450 V = —-100V — 450V
7.18. Specifications concerning immunity of ESAs to electromagnetic | 7 1g FRGHO 5T % ESA O ERATIIET B 2 (k8
radiation - ;
7.18.1. HRERTIE
7.18.1. Method(s) of testing

The immunity to electromagnetic radiation of the ESA representative of its type shall

be tested by the method(s) chosen from those described in Annex 9.
7.18.2.  ESA immunity type approval limits

7.18.2.1. If tests are made using the methods described in Annex 9, the
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immunity test levels shall be 60 volts/m rms for the 150 mm stripline testing
method, 15 volts/m rms for the 800 mm stripline testing method, 75 volts/m rms
for the Transverse Electromagnetic Mode (TEM) cell testing method, 60 mA rms
for the Bulk Current Injection (BCI) testing method and 30 volts/m rms for the
free field testing method in over 90 per cent of the 20 to 2,000 MHz frequency
band, and to a minimum of 50 volts/m rms for the 150 mm stripline testing
method, 12.5 volts/m rms for the 800 mm stripline testing method, 62.5 volts/m
rms, for the TEM cell testing method, 50 mA rms for the bulk current injection
(BCI) testing method and 25 volts/m rms for the free field testing method over
the whole 20 to 2,000 MHz frequency band.

7.18.2.2. The ESA representative of its type shall be considered as complying
with immunity requirements if, during the tests performed in accordance with
Annex 9, there shall be no degradation of performance of "immunity related

functions".

7.19. Specifications concerning the immunity of ESAs to transient disturbances

conducted along 12 / 24 V supply lines.
7.19.1. Method of testing

The immunity of ESA representative of its type shall be tested by the method(s)

according to 1SO 7637-2, as described in Annex 10 with the test levels given in

Table 18
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Immunity of ESA ESA D BRI
Functional status for systems: S SR A DEEREHAE -
Test Not  related  to SRR AR B A1~ R 71
pulse Immunity | Related to immunity | immunity related Py X h L 5 LA
number | test level related functions functions
1 1 C D
1 " C D
2a Il B D
2a " B D
2b Il C D
2b Il Cc D
3a/3 1 A D
3a/3b Il A D b
4 al B D 4 I B D
(for ESA which shall (= v VAR D BT
be operational during EBIF[RETH D B D &
engine start phases) 7 ESA D4)
¢ C
(for other ESA) (ZDfthd ESA DIFE)
7.20. Exceptions 7.20. 5k
7.20.1.  When there is no direct connection to a telecommunication network | 7501 FEBEV — R DO BLEEY — E R & S ELEHE
which includes telecommunication service additional to the charging | v opriepzs s 7o A0, BHEI 14 35 1 OBHAI 20 18 L7s v
communication service, Annex 14 and Annex 20 shall not apply. L H_ é‘[ﬁ L1



7.20.2.  When network and telecommunication access of the vehicle uses power

line Transmission (PLT) on its AC/DC power lines, Annex 14 shall not apply.

7.20.3.  When network and telecommunication access of the ESA uses Power

Line Transmission (PLT) on its AC/DC power lines, Annex 20 shall not apply.

7.20.4. Vehicles and / or ESA which are intended to be used in "REESS
charging mode coupled to the power grid" in the configuration connected to a
DC-charging station with a length of a DC network cable shorter than 30 m do
not have to fulfil the requirements of Annex 13, Annex 15, Annex 16, Annex 19,
Annex 21 and Annex 22.

In this case, the manufacturer shall provide a statement that the vehicle and/or
ESA can be used in "REESS charging mode coupled to the power grid"” only with
cables shorter than 30 m. This information shall be made publicly available

following the type approval.

7.20.5. Vehicles and / or ESA which are intended to be used in "REESS
charging mode coupled to the power grid" in the configuration connected to a
local / private DC-charging station without additional participants do not have to
fulfil requirements of Annexes 13, 15, 16, 19, 21 and 22.

In this case, the manufacturer shall provide a statement that the vehicle
and / or ESA can be used in "REESS charging mode coupled to the power grid"
only with a local/private DC charging station without additional participants.

This information shall be made publicly available following the type approval.

7.20.2.  When network and telecommunication access of the vehicle uses power

line Transmission (PLT) on its AC/DC power lines, Annex 14 shall not apply.
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8 Amendment or extension of a vehicle type approval following

electrical/electronic sub-assembly (ESA) addition or substitution

8.1. Where a vehicle manufacturer has obtained type approval for a vehicle
installation and wishes to fit an additional or substitutional electrical/electronic
system or ESA which has already received approval under this Regulation, and
which will be installed in accordance with any conditions attached thereto, the
vehicle approval may be extended without further testing. The additional or
substitutional electrical/electronic system or ESA shall be considered as part of

the vehicle for conformity of production purposes.

8.2. Where the additional or substitution part(s) has (have) not received
approval pursuant to this Regulation, and if testing is considered necessary, the
whole vehicle shall be deemed to conform if the new or revised part(s) can be
shown to conform to the relevant requirements of paragraph 6. and, if
applicable, of paragraph 7. or if, in a comparative test, the new part can be

shown not to be likely to adversely affect the conformity of the vehicle type.

8.3. The addition by a vehicle manufacturer to an approved vehicle of standard
domestic or business equipment, other than mobile communication equipment,
which conforms to other Regulations, and the installation, substitution or removal
of which is according to the recommendations of the equipment and vehicle
manufacturers, shall not invalidate the vehicle approval. This shall not preclude

vehicle manufacturers fitting communication equipment in accordance with
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suitable installation guidelines developed by the vehicle manufacturer and/or
manufacturer(s) of such communication equipment. The vehicle manufacturer shall
provide evidence (if requested by the test authority) that vehicle performance is not
adversely affected by such transmitters. This can be a statement that the power
levels and installation are such that the immunity levels of this Regulation offer
sufficient protection when subject to transmission alone i.e. excluding transmission
in conjunction with the tests specified in paragraph 6. This Regulation does not
authorize the use of a communication transmitter when other requirements on such

equipment or its use apply.
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9. Conformity of production

The conformity of production procedures shall comply with those set
out in the Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/505/Rev.2),

with the following requirements:

9.1. Vehicles or components or ESAs approved under this Regulation shall
be so manufactured as to conform to the type approved by meeting the

requirements set forth in paragraph 6. and, if applicable, in paragraph 7. above.

9.2. Conformity of production of the vehicle or component or separate
technical unit shall be checked on the basis of the data contained in the
communication form(s) for type approval set out in Annex 3A and/or 3B to this

Regulation.

9.3. If the Type Approval Authority is not satisfied with the checking

procedure of the manufacturer, then paragraphs 9.3.1., 9.3.2. and 9.3.3. below shall
apply.

9.3.1.  When the conformity of a vehicle, component or ESA taken from the
series is being verified, production shall be deemed to conform to the
requirements of this Regulation in relation to broadband electromagnetic
disturbances and narrowband electromagnetic disturbances if the levels
measured do not exceed by more than 4 dB (60 per cent) the reference limits

prescribed in paragraphs 6.2.2.1., 6.2.2.2., 6.3.2.1,, 6.3.2.2. and, if applicable,
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paragraphs 7.2.2.1. and 7.2.2.2. for vehicles and paragraphs 6.5.2.1., 6.6.2.1.,
and, if applicable, paragraph 7.10.2.1. above for ESAs (as appropriate).

9.3.2.  When the conformity of a vehicle, component or ESA taken from the
series is being verified, production shall be deemed to conform to the requirements
of this Regulation in relation to immunity to electromagnetic radiation if the vehicle
ESA does not exhibit any degradation relating to the direct control of the vehicle
which could be observed by the driver or other road user when the vehicle is in the
state defined in Annex 6, paragraph 4., and is subjected to a field strength,
expressed in Volts/m, up to 80 per cent of the reference limits prescribed in
paragraph 6.4.2.1., and, if applicable, paragraph 7.7.2.1. for vehicles and paragraph

6.8.2.1. and, if applicable, paragraph 7.18.2.1. for ESAs above.

9.3.3.  Ifthe conformity of a component, or Separate Technical Unit (STU) taken
from the series is being verified, production shall be deemed to conform to the
requirements of this Regulation in relation to immunity to conducted disturbances
and emission if the component or STU shows no degradation of performance of
"immunity related functions™ up to levels given in paragraph 6.9.1. and, if
applicable, paragraph 7.19.1., and does not exceed the levels given in paragraph

6.7.1. and, if applicable, paragraph 7.17.1. above.

10. Penalties for non-conformity of production
10.1. The approval granted in respect of a type of vehicle, component or

separate technical unit pursuant to this Regulation may be withdrawn if the
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requirements laid down in paragraph 6. and, if applicable, paragraph 7. above are
not complied with or if the selected vehicles fail to pass the tests provided for in
paragraph 6. and, if applicable, paragraph 7. above.

10.2. If a Party to the Agreement which applies this Regulation withdraws an
approval it has previously granted, it shall forthwith notify the other Contracting
Parties applying this Regulation thereof by means of a communication form

conforming to the model in Annexes 3A and 3B to this Regulation.

11. Production definitively discontinued
If the holder of an approval permanently ceases to manufacture a type of vehicle

or ESA approved in accordance with this Regulation, he shall so inform the Type
Approval Authority which granted the approval, which shall in turn notify the
other Parties to the 1958 Agreement which apply this Regulation, by means of a
communication form conforming to the model in Annexes 3A and 3B to this

Regulation.

12 Modification and extension of type approval of a vehicle or ESA

12.1.  Every modification of the vehicle or ESA type shall be notified to the
Type Approval Authority which granted approval of the vehicle type. This
Authority may then either:

12.1.1.  Consider that the modifications made are unlikely to have an
appreciable adverse effect and that in any case the vehicle or ESA still meets the
requirements; or
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12.1.2.  Require a further test report from the Technical Service responsible for
conducting the tests.
12.2. Notice of conformation of approval or of refusal of approval,
accompanied by particulars of the modifications, shall be communicated by the
procedure indicated in paragraph 4. of this Regulation above to the Parties to the
Agreement applying this Regulation.
12.3. The Type Approval Authority granting the approval extension shall
assign a serial number to the extension and so notify the other Parties to the 1958
Agreement applying this Regulation by means of a communication form
conforming to the models in Annexes 3A and 3B to this Regulation.
13 Transitional provisions

13.1.  As from the official date of entry into force of the 03 series of
amendments, no Contracting Party applying this Regulation shall refuse to grant

approval under this Regulation as amended by the 03 series of amendments.

13.2.  Asfrom 12 months after the date of entry into force of this Regulation,
as amended by the 03 series of amendments, Contracting Parties applying this
Regulation shall grant approvals only if the vehicle type, component or separate
technical unit to be approved meets the requirements of this Regulation as

amended by the 03 series of amendments.

13.3. Contracting Parties applying this Regulation shall not refuse to grant
extensions of approval to the preceding series of amendments to this Regulation.

13.4. Starting 48 months after the entry into force of the 03 series of
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amendments to this Regulation, Contracting Parties applying this Regulation may
refuse first national registration (first entry into service) of a vehicle, component
or separate technical unit which does not meet the requirements of the 03 series of
amendments to this Regulation.

13.5. As from the official date of entry into force of the 04 series of
amendments, no Contracting Party applying this Regulation shall refuse to grant
type approvals under this Regulation as amended by the 04 series of amendments.
13.6. As from 36 months after the official date of entry into force of this
Regulation, as amended by the 04 series of amendments, Contracting Parties
applying this Regulation shall grant approvals only if the vehicle type, component
or separate technical unit, to be approved meets the requirements of this
Regulation as amended by the 04 series of amendments.

13.7. Contracting Parties applying this Regulation shall continue to grant
approvals to those types of vehicles or component or separate technical unit type
which comply with the requirements of this Regulation as amended by the
preceding series of amendments during the 36 months period which follows the
date of entry into force of the 04 series of amendments.

13.8. Until 60 months after the date of entry into force of the 04 series of
amendments, no Contracting Parties shall refuse national or regional type approval
of a vehicle, component or separate technical unit type approved to the preceding
series of amendments to this Regulation.

13.9. As from 60 months after the date of entry into force of the 04 series of

amendments, Contracting Parties applying this Regulation may refuse national or
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regional type approval and may refuse first registration of a vehicle type, or first
entry into service of component or separate technical unit which does not meet the
requirements of the 04 series of amendments to this Regulation.

13.10.  Notwithstanding paragraphs 13.8. and 13.9. above, approvals granted
to the preceding series of amendments to the Regulation for vehicle type which
are not equipped with a coupling system to charge the REESS, or for component
or separate technical unit which doesn’t include a coupling part to charge the
REESS, shall remain valid and Contracting Parties applying this Regulation shall
continue to accept them.

13.11 As from 36 months after the date of entry into force of the 05 series of
amendments, Contracting Parties applying this Regulation shall grant type
approvals only if the vehicle type, component or separate technical unit, to be
approved meets the requirements of this Regulation as amended by the 05 series
of amendments.

14. Names and addresses of Technical Services conducting approval tests
and of Type Approval Authorities

The Parties to the 1958 Agreement applying this Regulation shall communicate to
the United Nations Secretariat the names and addresses of the Technical Services
conducting approval tests and of the Type Approval Authorities which grant
approvals and to which forms certifying approval or extension, refusal or

withdrawal of approval, issued in other 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-ignited engine-driven devices' radio
disturbance characteristics - Limits and methods of measurement”, fifth edition
2001 and Amd1: 2005.
2 CISPR 16-1-4 "Specifications for radio disturbance and immunity measuring
apparatus and methods - Part 1: Radio disturbance and immunity measuring
apparatus apparatus - Antennas and test sites for radiated disturbances
mesaurements"”, third edition 2010.
3 CISPR 25 "Limits and methods of measurement of radio disturbance
characteristics for the protection of receivers used on board vehicles", second
edition 2002 and corrigendum 2004.
4 |1SO 7637-1 "Road vehicles - Electrical disturbance from conduction and
coupling - Part 1: Definitions and general considerations", second edition 2002.
5 ISO 7637-2 "Road vehicles - Electrical disturbance from conduction and
coupling - Part 2: Electrical transient conduction along supply lines only on
vehicles with nominal 12 V or 24 V supply voltage", second edition 2004.
6 ISO-EN 17025 "General requirements for the competence of testing and
calibration laboratories", second edition 2005 and Corrigendum: 2006.
7 1SO 11451 "Road vehicles - Electrical disturbances by narrowband radiated
electromagnetic energy - Vehicle test methods™:

Part 1: General and definitions (1SO 11451-1, third edition 2005 and Amd1: 2008);
Part 2: Off-vehicle radiation source (1SO 11451-2, third edition 2005);

% 1
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%&(ﬁ%ﬁ%ﬁ#% N1, % 3 hR 2010 4,
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Part 4: Bulk current injection (BCI) (1SO 11451-4, first edition 1995).

8 1SO 11452 "Road vehicles - Electrical disturbances by narrowband radiated
electromagnetic energy - Component test methods":

Part 1: General and definitions (1ISO 11452-1, third edition 2005 and Amd1: 2008);
Part 2: Absorber-lined chamber (ISO 11452-2, second edition 2004);

Part 3: Transverse electromagnetic mode (TEM) cell (ISO 11452-3, third edition
2001);

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

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

9 ITU Radio Regulations, edition 2008.

10 IEC 61000-3-2 "Electromagnetic Compatibility (EMC) - Part 3-2 - Limits for
harmonic current emissions (equipment input current < 16 A per phase)", edition
3.2-2005 + Al: 2008 + A2: 2009.

11 IEC 61000-3-3 "Electromagnetic Compatibility (EMC) - Part 3-3 - Limits -
Limitation of voltage changes, voltage fluctuations and 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 fluctuations and flicker in public low-

voltage systems - Equipment with rated current < 75 A per phase and subjected to

2 4B AN (1SO 11451-2, 45 3 hilt 2005 4F) |
% AED S EEAE (BCH (1SO 11451-4, 55 1 Ak 1995 47),
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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 connected to public low-
voltage systems with input current > 16 A and < 75 A per phase", edition 1.0 -
2004.

14 IEC 61000-4-4 "Electromagnetic Compatibility (EMC) - Part 4-4 - Testing and
measurement techniques - Electrical fast transients/burst immunity test”, edition
2.0 - 2004.

15 IEC 61000-4-5 "Electromagnetic Compatibility (EMC) - Part 4-5 - Testing and
measurement techniques - Surge immunity test", edition 2.0 - 2005.

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

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

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

19 CISPR 22 "Information Technology Equipment - Radio disturbances
characteristics - Limits and methods of measurement", edition 6.0 - 2008.

20 CISPR 16-1-2 "Specification for radio disturbance and immunity measuring
apparatus and methods - Part 1-2: Radio disturbance and immunity measuring

apparatus - Ancillary equipment - Conducted disturbances", edition 1.2: 2006.
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Appendix 2

Vehicle broadband reference limits - Antenna-vehicle separation: 10 m

Antenna-vehicle separation: 10 m

Limit E (dB microvolts/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
Vehicle radiated emission limit
Broadband type approval limit - 10 m
Quasi-peak detector - 120 kHz bandwidth
60
50
—~ 40
£
T 30
g
= 20
10

0
10 100

F (MHz)

1.000

Frequency - megahertz - logarithmic

(See paragraph 6.2.2.1. and 7.2.2.1. of this Regulation)

Appendix 3 Vehicle broadband reference limits
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Antenna-vehicle separation: 3 m

Limit E (dB microvolts/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
. / —
40 T i
E
Z 30
g
= 20
10
0
10 100 1,000
F (MHz)

Frequency - megahertz - logarithmic

(See paragraph 6.2.2.2. and 7.2.2.2. of this Regulation)
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Appendix 4 Vehicle narrowband reference limits

Antenna-vehicle separation: 10 m

Limit E (dB microvolts/m) at frequency F (MHz)

30-75 MHz 75-400 MHz 400-1,000 MHz
E=22 E=22+1513log (F/75) |E=33
Vehicle radiated emission limit
Narrowband type approval limit - 10 m
Average detector - 120 kHz bandwidth
60
50
= 40
£
= - —
::ﬂl 30 _/
2
=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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https://www.jasic.org/xmldoc/un/un010/xml/un010/e/04.gif

Appendix 5
Vehicle narrowband reference limits

Antenna-vehicle separation: 3 m

Limit E (dB microvolts/m) at frequency F (MHz)

f+6% 5

B DB R B YE R S

T o7 — EE O : 3m

B F (MHz) BT 5RFAEE (dBpV/m)

30-75 MHz 75-400 MHz 400-1,000 MHz 30-75 MHz 75-400 MHz 400-1,000 MHz
E=32 E =32+ 15.13 log (F/75) E=43 E=32 E =32 +15.13 log (F/75) E=43
Vehicle radiated emission limit Bl O £y g [RFUE
Narrowband type approval limit - 3 m &%bﬁ@ﬁ%ﬂmﬁjﬁ -3m
Average detector - 120 kHz bandwidth SEE g — HRE 120 kHz
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50 50
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(See paragraph 6.3.2.2. of this Regulation)
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Appendix 6 Electrical/electronic sub-assembly ek 6 BR,EFRMIE M (ESA)
Broadband reference limits IS B HE R
Limit E (dB microvolts/m) at frequency F (MHz) E¥EF (MH2) [ZBIFARAEE (dBpV/m)
30-75 MHz 75-400 MHz 400-1,000 MHz 30-75 MHz 75-400 MHz 400-1,000 MHz
E=62-25.13log (F/30) |E=52+15.13 log (F/75) [E =63 E=62-2513log (F/30) E=52+15.13log (F/75) | E=63
ESA radiated emission limit ESA O filtht v a IRAE
Broadband type approval limit - 1 m R AGE T BRSMYE — 1 m
Quasi-peak detector - 120 kHz bandwidth e —okrthdy - H#HI0E 120
70 ‘ 70
* \// EEE 60 \/’/
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= | =
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10 100 1,000 B o 100 L0
F (MHz) '
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(See paragraph 6.5.2.1. and 7.10.2.1. of this Regulation) (ARHA|D 6.5.2.1 THE N 7.102.1.1HAZZH)




Appendix 7 Electrical/electronic sub-assembly

Narrowband reference limits

Limit E (dB microvolts/m) at frequency F (MHz)

30-75 MHz 75-400 MHz 400-1,000 MHz

E=52-25.13log (F/30) E=42+15.13log (F/75) |E =53

ESA radiated emission limit
Narrowband type approval limit - 1 m
Average detector - 120 kHz bandwidth
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10 100
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1,000

Frequency - megahertz - logarithmic

(See paragraph 6.6.2.1. of this Regulation)
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% 8
Appendix 8 HYV artificial network

HV DEEELE R
. i K1 HV ORI
Figure 1 HYV artificial network
—® -
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wl] 7o
Legend Cx: 0.1pF e Cz - 0.1pF
Li: 5 pH Ru: 1 kQ Li:5uH R1:1kQ
Cu 0.1pF R2: 1 MQ (discharging C2 to < 50 Vgc within 60 s) Ci:0.1pF R:: 1 MQ (60 #LINIZ Co % 50 Ve B E THE)

Figure 2  Impedance of HV artificial network .
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Figure 3

Combination of HV artificial network
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Annex 1 BRI 1
Examples of approval marks FBR[~— 27 DB

Model A ETVA
(KA 52T AZSZRD I L)

(See paragraph 5.2. of this Regulation)

L, 10R-052439 }wr | T
o] 251" 10R 052439 Fo

a = 6 mm

. . . a=6mm
The above approval mark affixed to a vehicle or ESA shows that the vehicle

type concerned has, with regard to electromagnetic compatibility, been o )
HU £ 72 1% ESA ST b7z ERRORBA ~— 27 1%, % sl iR B

WSCPEICBI LT, HBI No. 10 It~ T, 54 (B4) ITBWTEHAE
052439 L LTSN L &2FRT, Bl S, Skl 05 ik
T30 — X CWET SN HA] No. 10 OFERIZHt > T S-S 2 & &R
TO

approved in the Netherlands (E 4) pursuant to Regulation No. 10 under
approval No. 05 2439. The approval number indicates that the approval was
granted according to the requirements of Regulation No. 10 as amended by

the 05 series of amendments.




Model B

(See paragraph 5.2. of this Regulation)

10

05 2439

4 321/3 11112 33

00 1628

a =6 mm min

3 al3
i a3

a2

a/2

The above approval mark affixed to a vehicle or ESA shows that the vehicle

type concerned has, with regard to electromagnetic compatibility, been

approved in the Netherlands (E 4) pursuant to Regulations Nos. 10 and 33.

The approval numbers indicate that, at the date when the respective approvals

were given, Regulation No. 10 included the 05 series of amendments and

Regulation No. 33 was still in its original form.

12 EF B OFZFITHIZ L LTRT,

EF5)L B

a a/2
$u/ 3

FETHoTE WD) Z L ERT,

(ARHAID 52THAZRODZ L)

10

05 2439

$u/3 al2

33

00 1628

i a3 |an2

a =6 mm min

M F 721X ESA AT bz ERR OB Al ~— 27 1%, SRk E T B

MNEPEIZBI UL BIHINo. 10 B L OV 33UIHES T, AT & (E4) 1BV
TRASNEZ 2R T, BAEFIL. 42 ORANEZ LNTKEEIZE
WTC, HHAINo. 10 (2 05 23T+ U — X & & AT 0 . #HI No. 33 IZHIK D



Annex 2A Information document for type approval of a vehicle with respect
to electromagnetic compatibility

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

Any drawings shall be supplied in appropriate scale and 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 technical units have electronic controls,
information concerning their performance shall be supplied.

General

1. Make (trade name of manufacturer):

2. Type:

3. Category of vehicle:

4. Name and address of manufacturer:

Name and address of authorised representative, if any:

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

General construction characteristics of the vehicle

6. Photograph(s) and/or drawing(s) of a representative vehicle:

7. Position and arrangement of the engine:

Power plant

8. Manufacturer:

9. Manufacturer's engine code as marked on the engine:

10. Internal combustion engine:
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11. Working principle: positive ignition/compression ignition, four-

stroke/two stroke!

! Strike out what does not apply.

12. Number and arrangement of cylinders:

13. Fuel feed:

14. By fuel injection (compression ignition only): yes/no®.
! Strike out what does not apply.

15. Electronic control unit:

16. Make(s):

17. Description of the system:

18. By fuel injection (positive ignition only): yes/no’.
! Strike out what does not apply.

19. Electrical system:

20. Rated voltage: .......c.cccoevevevennne. V, positive/negative ground*
1 Strike out what does not apply.

21. Generator:

22. Type:

23. Ignition:

24. Make(s):

25. Type(s):

26. Working principle:

27. LPG fuelling system: yes/no?.

! Strike out what does not apply.
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1
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12. ¥V o F—DH L ES

13. BREHbAS
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LS LW 03N 5,

15. EFzar rae—la=v |

16. HfdE

17. AT LD

18. BREPE S0 (R AR OA) 1T,z !
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19. EXRA T AT A

20. TEREEEILE ¢ e, V., E/A7—=x!
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21. FETER
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24, HEfE

25. I
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28. Electronic engine management control unit for LPG fuelling:
29. Make(s):

30. Type(s):

31. NG fuelling system: yes/no®.

! Strike out what does not apply.

32. Electronic engine management control unit for NG fuelling:
33. Make(s):

34. Type(s):

35. Electric motor:

36. Type (winding, excitation):

37. Operating voltage:

Gas fuelled engines (in the case of systems laid-out in a different manner,

supply equivalent information)

38. Electronic control unit (ECU):

39. Make(s):

40. Type(s):

Transmission

41. Type (mechanical, hydraulic, electric, etc.):

42. A brief description of the electrical/electronic components (if any):
Suspension

43. A brief description of the electrical/electronic components (if any):
Steering

44. A brief description of the electrical/electronic components (if any):
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Brakes

45, Anti-lock braking system: yes/no/optional*

! Strike out what does not apply.

46. For vehicles with anti-lock systems, description of system operation
(including any electronic parts), electric block diagram, hydraulic or
pneumatic circuit plan:

Bodywork

47. Type of bodywork:

48. Materials used and methods of construction:

49, Windscreen and other windows:

50. A brief description of the electrical/electronic components (if any) of the
window lifting mechanism:

51. Rear-view mirrors (state for each mirror):

52. A brief description of the electronic components (if any) of the
adjustment system

53. Safety belts and/or other restraint systems:

54. A brief description of the electrical/electronic components (if any):

55. Suppression of radio interference:

56. Description and drawings/photographs of the shapes and constituent
materials of the part of the body forming the engine compartment and the

part of the passenger compartment nearest to it:
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57. Drawings or photographs of the position of the metal components housed
in the engine compartment (e.g. heating appliances, spare wheel, air filter,
steering mechanism, etc.):

58. Table and drawing of radio interference control equipment:

59. Particulars of the nominal value of the direct current resistance and, in
the case of resistive ignition cables, of their nominal resistance per metre:

Lighting and light signalling devices

60. A brief description of electrical/electronic components other than lamps
(if any):

Miscellaneous

61. Devices to prevent unauthorised use of the vehicle:

62. A brief description of the electrical/electronic components (if any):

63. Table of installation and use of RF transmitters in the vehicle(s), if
applicable (see paragraph 3.1.8. of this Regulation):

antenna position at vehicle,
specific conditions for
installation and/or use

frequency bands
[Hz]

max. output power
(W]

64. \ehicle equipped with 24 GHz short-range radar equipment:
yes/no/optional®.

! Strike out what does not apply.

The applicant for type approval must also supply, where appropriate:
Appendix 1: A list with make(s) and type(s) of all electrical and/or electronic

components concerned by this Regulation (see paragraphs 2.9. and 2.10. of this
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Regulation) and not previously listed.

Appendix 2: Schematics or drawing of the general arrangement of electrical
and/or electronic components (concerned by this Regulation) and the general
wiring harness arrangement.

Appendix 3: Description of vehicle chosen to represent the type:

Body style:

Left or right hand drive:

Wheelbase:

Appendix 4: Relevant test report(s) supplied by the manufacturer from a test
laboratory accredited to 1SO 17025 and recognized by the Approval Authority
for the purpose of drawing up the type approval certificate.

65. Charger: on board/external/without?:

! Strike out what does not apply.

66. Charging current: direct current/ alternating current (number of
phases/frequency):

! Strike out what does not apply.

67. Maximal nominal current (in each mode if necessary):

68. Nominal charging voltage:

69. Basic vehicle interface functions: ex: L1/L2/L3/N/E/control pilot:

70. Minimum R Value (see paragraph 7.3.)
71. Charging cable delivered with the vehicle: yes/no?
72. If charging cable delivered with the vehicle:

Length (m)
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Cross sectional area (mm?)

Annex 2B

Information document for type approval of an electric/electronic sub-
assembly with respect to electromagnetic compatibility

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

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

1. Make (trade name of manufacturer):

2. Type:

3. Means of identification of type, if marked on the component/separate
technical unit:

1 If the means of identification of type contains characters not relevant to
describe the component or separate technical unit types covered by this
information document, such characters shall be represented in the
documentation by the symbol "?" (e.g. ABC??71237??).

3.1. Location of that marking:

4. Name and address of manufacturer:

Name and address of authorized representative, if any:

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

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

7. This ESA shall be approved as a component/STU?

2 Delete where not applicable.

8. Any restrictions of use and conditions for fitting:

9. Electrical system rated voltage: ...... V, positive/negative? ground.

2 Delete where not applicable.

Appendix 1: Description of the ESA chosen to represent the type (electronic
block diagram and list of main component constituting the ESA (e.g. make and
type of microprocessor, crystal, etc.).

Appendix 2: Relevant test report(s) supplied by the manufacturer from a test
laboratory accredited to 1SO 17025 and recognized by the Approval Authority

for the purpose of drawing up the type approval certificate.

10.Charger: on board/external?
11.Charging current: direct current/alternating current (number of
phases/frequency)?

12 Maximal nominal current (in each mode if necessary)

13. Nominal charging voltage

14. Basic ESA interface functions: ex. L1/L2/L3/N/PE/control pilot
15. Minimum Rsce value (see paragraph 7.11. of this Regulation)
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L If the means of identification of type contains characters not relevant to describe the

component or separate technical unit types covered by this information document, such characters
shall be represented in the documentation by the symbol "?" (e.g. ABC??123??).
2 Delete where not applicable.

Annex 3A
Communication
(Maximum format: A4 (210 x 297 mm))

issued by: Name of administration:

! Distinguishing number of the country which has granted/extended/refused or
withdrawn approval.

concerning?:

Approval granted

Approval extended

Approval refused

Approval withdrawn

If the means of identification of type contains characters not
relevant to describe the component or separate technical unit types
covered by this information document, such characters shall be
represented in the documentation by the symbol "?" (e.g.
ABC??7123??).

2 Delete where not applicable.
BRI 3A

B

(e K A4H] (210%x297 mm) )

FAT ATEE T4 -

VRO & A G YRR/ RS SUTER Y 1 L 72 [E O =,

WHRERLNES 10 5 126R 2 HEfll, HE R R dn AR SlT =. = » b 2 DB
A5
FAATHIAR
AR

F AT HH



Production definitively discontinued

of a type of vehicle/component/separate technical unit®> with regard to
Regulation No. 10.

2 Strike out what does not apply.

Approval No.:

Extension No.:

1. Make (trade name of manufacturer):

2. Type:

3. Means of identification of type, if marked on the vehicle/component/separate
technical unit?

2 Strike out what does not apply.

3.1

Location of that marking:

4. Category of vehicle:

5. Name and address of manufacturer:

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

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

8. Additional information (where applicable): See appendix

9. Technical Service responsible for carrying out the tests:

10. Date of test report:

11. Number of test report:
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12. Remarks (if any): See appendix

13. Place:

14. Date:

15. Signature:

16. The index to the information package lodged with the Approval Authority,
which may be obtained on request is attached

17. Reasons for extension:

Appendix to type-approval communication form No......... concerning the
type-approval of a vehicle under Regulation No. 10

1. Additional information:

2. Electrical system rated voltage: ............... V. pos/neg ground?

2 Strike out what does not apply.

3. Type of bodywork:

4. List of electronic systems installed in the tested vehicle(s) not limited to the
items in the information document:

4.1.

Vehicle equipped with 24 GHz short-range radar equipment: yes/no/optional?

2 Strike out what does not apply.

5. Laboratory accredited to ISO 17025 and recognized by the Approval
Authority responsible for carrying out the tests:

6. Remarks: (e.g. valid for both left-hand drive and right-hand drive vehicles):
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Annex 3B
Communication
(Maximum format: A4 (210 x 297 mm))

issued by: Name of administration:

! Distinguishing number of the country which issued/extended/refused or
withdrawn approval. (see Regulation provisions on approval).

concerning?:

Approval granted

Approval extended

Approval refused

Approval withdrawn

Production definitively discontinued

of a type of electrical/electronic sub-assembly2 with regard to Regulation No.
10.
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2 Strike out what does not apply.

Approval No.:

Extension No.:

1. Make (trade name of manufacturer):

2. Type and general commercial description(s):

3. Means of identification of type, if marked on the vehicle/component/separate
technical unit?

2 Strike out what does not apply.

3.1. Location of that marking:

4. Category of vehicle:

5. Name and address of manufacturer:

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

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

8. Additional information (where applicable): See appendix
9. Technical Service responsible for carrying out the tests:
10. Date of test report:

11. No. of test report:

12. Remarks (if any): See appendix

13. Place:

14. Date:

15. Signature:
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16. The index to the information package lodged with the Approval Authority,
which may be obtained on request, is attached .

17. Reasons for extension:

Appendix to type-approval communication form No........ concerning the
type-approval of an electrical/electronic sub-assembly under Regulation
No. 10

1. Additional information:

1.1. Electrical system rated voltage: ............ V. pos/neg ground?

2 Strike out what does not apply.

1.2. This ESA can be used on any vehicle type with the following restrictions:

1.2.1. Installation conditions, if any:

1.3. This ESA can be used only on the following vehicle types:

1.3.1. Installation conditions, if any:

1.4. The specific test method(s) used and the frequency ranges covered to
determine immunity were: (Please specify precise method used from Annex 9):
1.5. Laboratory accredited to 1SO 17025 and recognized by the Approval
Authority responsible for carrying out the tests:

2. Remarks:
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Method of measurement of radiated broadband electromagnetic emissions
from vehicles

1. General

1.1. The test method described in this annex shall only be applied to vehicles.
This method concerns both configurations of the vehicle:

(a) Other than "REESS in charging mode coupled to the power grid".

(b) "REESS in charging mode coupled to the power grid".

1.2. Test method

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

If not otherwise stated in this annex the test shall be performed according to
CISPR 12 (fifth edition 2001 and Amd1: 2005).

2. Vehicle state during tests

2.1. Vehicle in configuration other than "REESS in charging mode coupled to
the power grid."

2.1.1. Engine

The engine shall be in operation according to CISPR 12

2.1.2. Other vehicle systems

All equipment capable of generating broadband emissions which can be
switched on permanently by the driver or passenger should be in operation in
maximum load, e.g. wiper motors or fans. The horn and electric window

motors are excluded because they are not used continuously.
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2.2.  \ehicle in configuration "REESS charging mode coupled to the power
grid™.

The state of charge (SOC) of the traction battery shall be kept between 20
per cent and 80 per cent of the maximum SOC during the whole frequency
range measurement (this may lead to split the measurement into different
sub-bands with the need to discharge the vehicle's traction battery before
starting the next sub-bands). If the current consumption can be adjusted, then
the current shall be set to at least 80 per cent of its nominal value.

The test set-up for the connection of the vehicle in configuration "REESS
charging mode coupled to the power grid" is shown in Figures 3a to 3h
(depending of AC or DC power charging mode, location of charging plug

and charging with or without communication) of Appendix 1 to this annex.

2.3. Charging station / Power mains
The charging station may be placed either in the test location or outside the
test location.
Note 1: If the communication between the vehicle and the charging station
could be simulated, the charging station may be replaced by the supply from
power mains.
In both case, duplicated power mains and communication lines socket(s)
shall be placed in the test location with the following conditions:
(@)
(b)

It shall be placed on the ground plane.

The length of the harness between the power
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mains/communication lines socket and the AN(s)/1S(s)
shall be kept as short as possible.
(c)  The harness between the power mains/communication
lines socket and the AN(s)/1S(s) shall be placed as close
as possible to the ground plane.
Note 2: The power mains and communication lines socket(s)
should be filtered.
If the charging station is placed inside the test location then the
harness between charging station and the power mains / communication lines

socket shall be placed with the following conditions:

@) The harness on charging station side shall hang vertically down to
the ground plane.
(b) The extraneous length shall be placed as close as possible to the

ground plane and "Z-folded" if necessary.
Note 3: The charging station should be placed outside the beam
width of the receiving antenna.
2.4. Artificial networks
The AN(s) shall be mounted directly on the ground plane. The cases of the
AN(s) shall be bonded to the ground plane.
The measuring port of each AN shall be terminated with a 50 Q load.
The AN shall be placed as defined in Figures 3a to 3h.
2.5.

Communication lines shall be applied to the vehicle through I1S(s).

Impedance stabilization
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The impedance stabilization (IS) to be connected in the network and
communication cables is defined in CISPR 22, paragraph 9.6.2.

The 1S(s) shall be mounted directly on the ground plane. The case of the
1S(s) shall be bonded to the ground plane.

The measuring port of each IS shall be terminated with a 50 Q load.

The IS shall be placed as defined in Figures 3e to 3h.

2.6. Power charging / communication cable

The power charging / communication cable shall be placed in a straight line
between the AN(s) / 1S(s) and the vehicle charging plug. The projected cable
length shall be 0.8 m (+0.2/-0 m).

If the length of the cable is longer than 1 m, the extraneous length shall be
"Z-folded" in less than 0.5 m width.

The charging / communication cable at vehicle side shall hang vertically at
a distance of 100 mm (+200/-0 mm) from the vehicle body.

The whole cable shall be placed on a non-conductive, low relative
permittivity (dielectric-constant) material (g < 1.4), at 100 mm (25 mm)

above the ground plane.

3 Measuring location

3.1. As an alternative to the requirements of CISPR 12 (fifth edition 2001 and
Amd1: 2005) for vehicles of category L the test surface may be any location that
fulfils the conditions shown in the figure 1 in the appendix to this annex. In this

case the measuring equipment must lie outside the part shown in the figure 1 of

Xy U= BIOREr —7 NIRRT A v B — & 2L EN
(IS) [FIi#&#EIX, CISPR22  9.6.2 THIZHE ST\ D,

ISIZ7 7 RTL—r RICEERAMS T2 b0 L35, IS OERIZS
TV RT =R T DD ET D,

A 1S ORIEAR— k% 50 QA M THRIET 2 b D ET 2,

IS Z[X] 3e " HX 30 (ZHE-> THIET D LD LT 5,
2.6. FewE,WE S — 7

BMES—7 & ANSIS L HlFRE T 7 7 ORI —ERICELE
THLOETH, HEr—70EIF08m (+02/°—-0m) L35,
T NDOEINIm IV ENGAEIL. RESZ 05 m X VEWIEC
TrvaEtboLd 5,

HE Al OFRE G — 7 vk, B2 S 100 mm (+200,”—0 mm)
O CHREICESLTHDET 5,

75 R L—rvh 100mm (£25mm) D S T, HEREMED
BR (HEE) PMEVHE (6514) ORIy —7 N2k ERET
HHDET5, )

3 WESET

3.1 BT IV —L OHEM X/ TIE, CISPR 12 (5 5 kit 2001 A= Y
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I EEOMEBELZRRER & LTH LV, 2054, HEMEIZ. AR
DAFER 1 O IR E OAMANTELE L 22 1T 1T 72 5720,



Appendix 1 to this annex.

3.2. Enclosed test facilities may be used if correlation can be shown between the
results obtained in the enclosed test facility and those obtained at an outdoor site.
Enclosed test facilities do not need to meet the dimensional requirements of the
outdoor site other than the distance from the antenna to the vehicle and the height
of the antenna.

4. Test requirements

4.1. The limits apply throughout the frequency range 30 to 1,000 MHz for
measurements performed in a semi anechoic chamber or an outdoor test site.
4.2.  Measurements can be performed with either quasi-peak or peak detectors.
The limits given in paragraphs 6.2. and 6.5. of this Regulation are for quasi-peak
detectors. If peak detectors are used a correction factor of 20 dB as defined in
CISPR 12 shall be applied.

4.3. The measurements shall be performed with a spectrum analyser or a
scanning receiver. The parameters to be used are defined in Table 1 and Table 2.
Table 1

Spectrum analyser parameters

3.2. BRI THONDFER LBV A N THOLNDEROMICH
BB & D Z & ZREACTE 258101 BB 2 H4 5 2 L2
T 5, BNRBZIZ, 7o 7T 0o HEE COEMEOT 705
SxfrE . BAY A P OPEBEIRICHES L TV D MEITR,

4. RBREMH

4.1, PRER IR Y A N CHEMT AREICE LT, BRAMEE,
30 75 1,000 MHz O JE AR A D72 v EH %,

42, PIEZ EEY —7 RiSG Fe—7migonannze VWit =
ERTED, ABAID 6.2 THKL V6.5 HICHE L RAEIX, Y —27 K
HERZ I RIZLTWD, BE—7 e 2581213, CISPR 12 (2
EFRSNMIEREK 20dB 2T 2D LT 5,

4.3. HEIX, AT MAGHESRELIFAF Y= 7 L —"—%
TEETLH2LDOETH MHTLHRITA—ZIL, RLIBLOR 2 ITHIET
Al

#1

AT MNGHTBRDINT A—F



Peak detector Quasi-peak detector Average detector E— 2 /s EE— 2 R AT FE a7
Frequenc | RBW at Scan | RBW at Scan | RBW at Scan | ARG 3dB T | £EHR | -6dB T | LEWE | 3dB T | LB
v range -3dB time -6 dB time -3dB time | 2 RBW @ RBW 7 RBW
MHz (MHz)
30 to 100/120 100 120 20 |100/120 100 |30 7»H 100/120 100 120 20 100/120 100
1,000 kHz | ms/MH kHz s/MHz kHz | ms/MH | 1,000 kHz | ms/MHz kHz s/MHz kHz | ms/MHz

Z Z
Note: If a spectrum analyser is used for peak measurements, the video bandwidth I

shall be at least three times the resolution bandwidth (RBW).

=7 IEIZ AT NIohTas i T 256 ©F AR 1o fR6e
HigiE (RBW) o7 &6 3L 3 5,

#2

AF¥ Yo Ty —RNR—DNRT A —H

Table 2
Scanning receiver parameters
Peak detector Quasi-peak detector Average detector

Freque BW | Step | Dwe BW | Step | Dwe BW | Step | Dwe
ncy at | size? 1 at | sizea 11 at | size? 17
range - time - time - time
MHz 6 dB 6 dB 6dB
30 to 120 50 5 120 50 1 120 50 5
1,000 kHz | kHz ms| kHz| kHz s| kHz| kHz ms

E— 2 BRI VB — 2 A FEI A7
JIERE 6dB | x> | 4% | 6dB| x> | L& | -6dB X7 | LH
F iyl T w7 HER TD v 7| B TP > 7 BER
(MHz BW | sy BW | 4y BW | 4y
) X“a X“a X“a
30 120 50 5 120 50 1 120 50 5
) kHz kHz ms kHz kHz S kHz kHz ms
1,000

2 For purely broadband disturbances, the maximum frequency step size may
be increased up to a value not greater than the bandwidth value.

4.4. Measurements

The Technical Service shall perform the test at the intervals specified in the
CISPR 12 standard throughout the frequency range 30 to 1,000 MHz.

Alternatively, if the manufacturer provides measurement data for the whole

A SR OB FEIC DWW T, BKREEEA T v 7 A X &R O
BEBZARVEE THINSETH X,

4.4. PIE

BT RAIE, 30 725 1,000 MHz 0 J& I 5t H 42 K127 v . CISPR 12 #i
ICHE SN MR TR Z EiiT b0 L35,

ZHUTMR AT, 1SO17025 D#ZM T DI ESWTRELZ T, 2O




frequency band from a test laboratory accredited to the applicable parts of 1SO
17025 and recognized by the Approval Authority, the Technical Service may
divide the frequency range in 14 frequency bands 30-34, 34-45, 45-60, 60-80,
80-100, 100-130, 130-170, 170-225, 225-300, 300-400, 400-525, 525-700, 700-
850, 850-1,000 MHz and perform tests at the 14 frequencies giving the highest
emission levels within each band to confirm that the wvehicle meets the
requirements of this annex.

In the event that the limit is exceeded during the test, investigations shall be

made to ensure that this is due to the vehicle and not to background radiation.

4.5. Readings

The maximum of the readings relative to the limit (horizontal and vertical
polarization and antenna location on the left and right-hand sides of the vehicle)
in each of the 14 frequency bands shall be taken as the characteristic reading at

the frequency at which the measurements were made.

Al ZAT o TATBUE T D3GR L 7o BRI 2> & H S v 7o | B s A RIS
B2 MET — ¥ & BB EHIEE 2SI 2356 121, BB, B
MARRAIOEIEIZHEEG LT\ D 2 & &R T D70l BEEEHA 14
DB, 7205 30 225 34, 34775 45, 45 525 60, 60 25 80,
80 75 100, 100 75 130, 130 75 170, 170 75 225, 225 5 300,
300 %5 400, 400 7>5 525, 525 />& 700, 700 7>5 850, 850 7% 1,000
MHz (2538 L, B8 Clie b S W BUH L~V &2/ 14 O JE I EIZ B80T
R A FEMTHZ LN TE D,

RERPICIRFUE 288 2 7235412, SHXEMICERT 20 THY N
I T FBEICE DO TIERNZ L2 MEICT H20ICE L
THb0ET5,

4.5. HEHE

14 O JEPECHIR OB HIRIZ 31T 2 BRFEIC &3 2 5 OKEAREE & O
i (BRI NS Ll D /2 & D T 2T FALE) O KAt % BIEDT
DT EAEEIZB T 2R EE T 26D LT 5,
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Figure 2

Position of antenna in relation to the vehicle:

Figure 2a

Dipole antenna in position to measure the vertical radiation components
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Figure 3: Vehicle in configuration "REESS charging mode™ coupled to the | & 3: %ﬁﬁﬁi:iﬁ% L7- TREESS %E‘%ﬁiﬁj AR 0D B )
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Legend: FLA
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Figure 3d 3d
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Legend:
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Figure 3h

Annex 5 Method of measurement of radiated narrowband electromagnetic
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1. General

1.1. The test method described in this annex shall only be applied to vehicles.
This method concerns only the configuration of the vehicle other than "REESS
in charging mode coupled to the power grid".

1.2. Test method

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

If not otherwise stated in this annex the test shall be performed according to
CISPR 12 or to CISPR 25.

1.3. As an initial step the levels of emissions in the Frequency Modulation (FM)
band (76 to 108 MHz) shall be measured at the vehicle broadcast radio antenna
with an average detector. If the level specified in paragraph 6.3.2.4. of this
Regulation is not exceeded, then the vehicle shall be deemed to comply with the
requirements of this annex in respect of that frequency band and the full test
shall not be carried out.

1.4. As an alternative for vehicles of category L the measurement location can
be chosen according to Annex 4, paragraphs 3.1. and 3.2.

2. Vehicle state during tests

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

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

the vehicle stationary.

1. —eEH

1.1 AN ET 2B EE, BEFCOREAT 260 LT 2,
ZOHEZ, TEHMEIER L7z F8E N REESS] LIS HUlH#EAL D
FZBHRT D,
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PR DI AT D ATRENED & 2 BUR#R 70 &L SRS R AU % E
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TEMTDHED LT D,
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gz VT, JEBEZEHR (FM) Hi (76 225 108 MHz) Dt L ~1
ZRETHHO LT 5, AHAID 6.3.24 HIZHE L2 LU & B2 a0
AU, I Y R A I R B U ORI O B IS A D & e T
bOL L, BERBRIIE/MLZ2NEDET S,

[E=Y

1.4, 77 Y —L OHEmXEIFITON T, RBEEA:E LT, HMAT4 0 3.1
O B2 T » THIES, T2 RS 2 L8 TE D,
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2.3. All equipment which can be switched on permanently by the driver or
passenger with internal oscillators > 9 kHz or repetitive signals should be in
normal operation.

3. Test requirements

3.1. The limits apply throughout the frequency range 30 to 1,000 MHz for
measurements performed in a semi anechoic chamber or an outdoor test site.
3.2. Measurements shall be performed with an average detector.

3.3. The measurements shall be performed with a spectrum analyser or a
scanning receiver. The parameters to be used are defined in Table 1 and Table 2.
Table 1

2.3, EIEE UIRENMEAMIC AL v F 2 AND ZENTE D, NEHE
IREIFE >9kHz XIIREE B2 AT DML~ T, @HF OIFERIEIC
boHrREbDETD,

3. REBREH

3.1, PR I RANRERSG CHEM T A WEICE LT, IRAMEL, 30
725 1,000 MHz O JE B I D72 v @ 2,

32, ML, PSR EANTITI b+ 2,

33 JIEIX, AT MG ELIFATF Y= 7 Ly — =%\ T
KT DbDETDH, HHT LT A—21F, RLIBLOK2ITHET
Al

Spectrum analyser parameters #1
Freque Peak detector | Quasi-peak detector Average detector AR NI D NG A — &
ncy
RBW at Scan RBW at Scan RBW at Scan 0 P St 0 o P
NP — — V1
'r\e;:ge -3dB time -6 dB time -3dB time || A7 2% % b7 gtz kil PRI
# B |-3dB To | E&MH  |-6dB To | £ FH |-3dB T | EEHFE
30 to [100/120 kHz|100 ms/MHz | 120 kHz 20 100/120 kHz |100 ms/MHz (MHz) | RBW RBW Vi 7 RBW
1,000 s/MHz
30 100/120 100 120 20 100/120 | 100
N kHz ms/MHz kHz s/MHz kHz ms/MHz
1,000

Note: If a spectrum analyser is used for peak measurements, the video bandwidth
shall be at least three times the resolution bandwidth (RBW).

Table 2

Scanning receiver parameters

7E =7 B AN SVGHER T 256, ©F A
fRAEHT I (RBW) 07 L6 3f5L4 5,

=
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#2
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Quasi-peak TN EAEPE (MHZ) VEE— 2 e FEf a7
Freque Peak detector detector Average detector 6dB| x> | 4f| 6dB| x| 4| 6dB| x| Lanf
ney BW at Step| Dwell| BW| Step| Dwel| BWat| Step| Dwell| mys#its | TO| 1| | TO| > 7| #EF| TO| s Yk
range -6dB size 2 time at| size? 1 -6dB| size? time || py BW z"a BW | 4/ BW ="
MHz -6 dB time (MHz) za
30 to 120 50 5 120 50 1 120 50 5 130 120 50 5 | 120 50 1 | 120 50 5
1,000 kHz kHz ms |kHz |kHz s kHz | kHz ms | o g kHz kHz ms | kHz | kHz s | kHz kHz ms

& For purely broadband disturbances, the maximum frequency step size may | 1,000

be increased up to a value not greater than the bandwidth value.

3.4. Measurements

The Technical Service shall perform the test at the intervals specified in the
CISPR 12 standard throughout the frequency range 30 to 1,000 MHz.
Alternatively, if the manufacturer provides measurement data for the whole
frequency band from a test laboratory accredited to the applicable parts of 1SO
17025 and recognized by the Type Approval Authority, the Technical Service
may divide the frequency range in 14 frequency bands 30-34, 34-45, 45-60,
60-80, 80-100, 100-130, 130-170, 170-225, 225-300, 300-400, 400-525,
525-700, 700-850 and 850-1,000 MHz and perform tests at the 14 frequencies
giving the highest emission levels within each band to confirm that the vehicle
meets the requirements of this Annex.

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

including broadband radiation from any ESA.
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3.5. Readings

The maximum of the readings relative to the limit (horizontal and
vertical polarization and antenna location on the left and right-hand sides of the
vehicle) in each of the 14 frequency bands shall be taken as the characteristic

reading at the frequency at which the measurements were made.

Annex 6

Method of testing for immunity of vehicles to electromagnetic radiation

1. General

1.1. The test method described in this annex shall only be applied to vehicles.
This method concerns both configurations of vehicle:

(a) Other than "REESS in charging mode coupled to the power grid".

(b) "REESS in charging mode coupled to the power grid".

1.2. Test method

This test is intended to demonstrate the immunity of the vehicle electronic
systems. The vehicle shall be subject to electromagnetic fields as described in
this annex. The vehicle shall be monitored during the tests.

If not otherwise stated in this annex the test shall be performed according to ISO
11451-2.

1.3. Alternative test methods

The test may be alternatively performed in an outdoor test site for all vehicles.

The test facility shall comply with (national) legal requirements regarding the
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emission of electromagnetic fields.

If a vehicle is longer than 12 m and/or wider than 2.60 m and/or higher than 4.00
m, BCI (bulk current injection) method according to 1ISO 11451-4 shall be used
in the frequency range 20 to 2,000 MHz with levels defined in paragraph 6.8.2.1.
of this Regulation.

2. Vehicle state during tests

2.1. Vehicle in configuration other than "REESS in charging mode coupled to
the power grid".

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

2.1.1.1. The engine shall normally turn the driving wheels at a steady speed of
50 km/h if there is no technical reason due to the vehicle to define a different
condition. For vehicles of categories L1 and L2 the steady speed shall normally
be turned at 25 km/h. The vehicle shall be on an appropriately loaded
dynamometer or alternatively supported on insulated axle stands with minimum
ground clearance if no dynamometer is available. Where appropriate,
transmission shafts, belts or chains may be disconnected (e.g. trucks, two- and
three-wheel vehicles).

2.1.1.2. Basic vehicle conditions

The paragraph defines minimum test conditions (as far as applicable) and
failures criteria for vehicle immunity tests. Other vehicle systems, which can
affect immunity related functions must be tested in a way to be agreed between

manufacturer and Technical Service.

BEMRICHAET DD LT D,
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"50 km/h cycle" vehicle test conditions

Vehicle speed 50 km/h (respectively 25
km/h for L1, L2 vehicles) +/- 20 per cent
If the

(vehicle driving the rollers).

vehicle is equipped with a cruise control

system, it shall be operational.

Dipped beams ON (manual mode)

Front wiper ON (manual

maximum speed

Direction indicator on driver's side ON

Adjustable  suspension in

position

Driver's seat and steering wheel in

medium position

mode)

normal

Failure criteria

Speed variation greater than +/-
10 per cent of the nominal speed.
In case of automatic gearbox:
change of gear ratio inducing a
speed variation greater than +/-
10 per cent of the nominal speed.

Lighting OFF

Complete stop of front wiper

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

cent).

Unexpected significant variation

Unexpected variation greater

than 10 per cent of total range

(50 km/h -4 7 V| EWREBRSM:

HLEDEE 50 km/h (L1, L2 BEEIZE 4

Zh 25km/h) £20% (HEljiEe —7 —

EZET) .

B AN ERET S AT A

ZHEF LT D56, FEISEL LD

t‘g‘é(}

T AUEW I ETIRAT O SAT (FEhAR)
Tay NUANX—DEE] (FEIA)

R

RSN D T7 R 7R & D mkT

R E

R

v K

H

Z & 2 A e

(2 % EER S K OFEER D

RERENE
INFRIEE+10% & 8 2 5 3 %
EE), BEILHEEOLE A
MEE+I0% 2 B2 D HEEL
a5 X 2 T LMD EH
IAERY

AT

7y hUAN=D5EEFIE

JE I E D2 (0.75 Hz Aifli X
% 225Hz 1) . At A 7L
DEEA (25% A X% 75%
) o

TH LRNE L WA

RN
L 7g 28

10% % 2 % T Hi



Alarm unset Unexpected activation of alarm

Horn OFF Unexpected activation of horn

Airbag and safety restraint systems
operational with inhibited passenger |Unexpected activation

airbag if this function exists

Automatic doors closed Unexpected opening

Adjustable endurance brake lever in o
Unexpected activation

normal position

"Brake cycle" vehicle test conditions Failure criteria

To be defined in brake cycle test plan. This |Stop  lights  inactivated

must include operation of the brake pedal |during cycle
(unless there are technical reasons not to |Brake warning light ON with
do so) but not necessarily an anti-lock |loss of function.

brake system action. Unexpected activation

2.1.1.3. All equipment which can be switched on permanently by the driver or
passenger should be in normal operation.
2.1.1.4. All other systems which affect the driver's control of the vehicle shall be
(on) as in normal operation of the vehicle.

2.1.2. If there are vehicle electrical/electronic systems which form an integral
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part of the direct control of the vehicle, which will not operate under the
conditions described in paragraph 2.1., it will be permissible for the
manufacturer to provide a report or additional evidence to the Technical Service
that the wvehicle electrical/electronic system meets the requirements of this
Regulation. Such evidence shall be retained in the type approval documentation.
2.1.3. Only non-perturbing equipment shall be used while monitoring the
vehicle. The vehicle exterior and the passenger compartment shall be monitored
to determine whether the requirements of this annex are met (e.g. by using ()
video camera(s), a microphone, etc.).

2.2. Vehicle in configuration "REESS in charging mode coupled to the power
grid".

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

2.2.1.1. The vehicle shall be immobilized, engine OFF and in charging mode.
2.2.1.2. Basic vehicle conditions

The paragraph defines minimum test conditions (as far as applicable) and
failures criteria for vehicle immunity tests. Other vehicle systems, which can
affect immunity related functions, must be tested in a way to be agreed between

manufacturer and Technical Service.

"REESS charging mode" vehicle test conditions Failure criteria

The REESS shall be in charging mode. The REESS |Vehicle sets in

State of charge (SOC) shall be kept between 20 per |motion.
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cent and 80 per cent of the maximum SOC during the
whole frequency range measurement (this may lead to
split the measurement in different sub-bands with the
need to discharge the vehicle's traction battery before
the sub-bands).

consumption can be adjusted, then the current shall be

starting next If the current

set to at least 20 per cent of its nominal value.

2.2.1.3. All other equipment which can be switched on permanently by the driver
or passenger should be OFF.

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

2.2.3.
"REESS charging mode coupled to the power grid" is shown in Figures 4a to 4h

The test set-up for the connection of the vehicle in configuration

(depending of AC or DC power charging mode, location of charging plug and
charging with or without communication) of Appendix 1 to this annex.
2.3.

The charging station may be placed either in the test location or outside the test

Charging station / Power mains

location.

Note 1: If the communication between the vehicle and the charging station could
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be simulated, the charging station may be replaced by the supply from power
mains.
In both case duplicated power mains and communication lines socket(s) shall be

placed in the test location with the following conditions:

@ It shall be placed on the ground plane;

(b)  The length of the harness between the power mains /
communication lines socket and the AN(s) / 1S(s) shall be kept
as short as possible;

(c)  The harness between the power mains / communication lines

socket and the AN(s) / 1S(s) shall be placed as close as possible
of the ground plane.
Note 2: The power mains and communication lines socket(s) should be filtered.
If the charging station is placed inside the test location then harness between
charging station and the power mains / communication lines socket shall be

placed with the following conditions:

(@  The harness at charging station side shall hang vertically down
to the ground plane;
(b)  The extraneous length shall be placed as close as possible of

the ground plane and "Z-folded" if necessary.
Note 3: The charging station should be placed outside the beam width of the
emitting antenna.
2.4, Artificial networks

The AN(s) shall be mounted directly on the ground plane. The cases
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of the AN(s) shall be bonded to the ground plane.

The measuring port of each AN shall be terminated with a 50 Q load.

The AN shall be placed as defined in Figures 4a to 4h.
2.5. Impedance stabilization
Communication lines shall be applied to the vehicle through 1S(s).
The impedance stabilization (IS) to be connected in the network and
communication cables is defined in CISPR 22 paragraph 9.6.2.
The 1S(s) shall be mounted directly on the ground plane. The case of the 1S(s)
shall be bonded to the ground plane.
The measuring port of each IS shall be terminated with a 50 Q load.
The IS shall be placed as defined in Figures 4e to 4h.
2.6. Power charging / Communication cable
The power charging / communication cable shall be placed in a straight line
between the AN(s) / I1S(s) and the vehicle charging plug. The projected cable
length shall be 0.8 m (+0.2/-0 m).
If the length of the cable is longer than 1 m, the extraneous length shall be "Z-
folded" in less than 0.5 m width.
The charging / communication cable at vehicle side shall hang vertically at a
distance of 100 mm (+200/-0 mm) from the vehicle body.
The whole cable shall be placed on a non-conductive, low relative permittivity
(dielectric-constant) material (& < 1.4), at 100 mm (£25 mm) above the ground

plane.
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3. Reference point

3.1. For the purposes of this annex, the reference point is the point at which the
field strength shall be established and shall be defined as follows:

3.2. For category M, N, O vehicles according to 1ISO 11451-2.

3.3. For category L vehicles:

3.3.1. At least 2 m horizontally from the antenna phase centre or at least 1 m

vertically from the radiating elements of a transmission-line-system (TLS);

3.3.2. On the vehicle's centre line (plane of longitudinal symmetry);

3.3.3. At a height of 1.0 +/- 0.05 m above the plane on which the vehicle rests or
2.0 +/- 0.05 m if the minimum height of the roof of any vehicle in the model
range exceeds 3.0 m,

3.3.4. Either at 1.0 +/- 0.2 m behind the vertical centerline of the vehicle's front
wheel (point C in figure 1 of appendix to this annex) in the case of three-wheeled
vehicles,

Or at 0.2 +/- 0.2 m behind the vertical centerline of the vehicle's front wheel
(point D in figure 2 of appendix to this annex) in the case of two-wheeled
vehicles.

3.3.5. If it is decided to radiate the rear of the vehicle, the reference point shall
be established as in paragraphs 3.3.1. to 3.3.4. The vehicle shall then be installed
facing away from the antenna and positioned as if it had been horizontally
rotated 180 around its centre point, i.e. such that the distance from the antenna

to the nearest part of the outer body of the vehicle remains the same. This is
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illustrated in figure 3 of Appendix to this annex.

4. Test requirements

4.1. Frequency range, dwell times, polarization

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

The test signal modulation shall be:

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

(b) PM (pulse modulation), t on 577 microseconds, period 4,600 microseconds
in the 800 to 2,000 MHz frequency range,

If not otherwise agreed between Technical Service and vehicle manufacturer.
Frequency step size and dwell time shall be chosen according to 1SO 11451-1.
4.1.1. The Technical Service shall perform the test at the intervals specified in
ISO 11451-1, third edition 2005 and Amd1: 2008 throughout the frequency
range 20 to 2,000 MHz.

Alternatively, if the manufacturer provides measurement to data for the whole
frequency band from a test laboratory accredited to the applicable parts of 1SO
17025 (second edition 2005 and Corridendum: 2006) and recognized by the
Approval Authority, the Technical Service may choose a reduced number of spot
frequencies in the range, e.g. 27, 45, 65, 90, 120, 150, 190, 230, 280, 380, 450,
600, 750, 900, 1,300, and 1,800 MHz to confirm that the vehicle meets the

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

5. Generation of required field strength

5.1. Test methodology

5.1.1. The substitution method according to 1SO 11451-1 shall be used to
establish the test field conditions.

5.1.2. Calibration

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

For antennas four field probes at the facility reference line shall be used.

5.1.3. Test phase

The vehicle shall be positioned with the centre line of the vehicle on the facility
reference point or line. The vehicle shall normally face a fixed antenna.
However, where the electronic control units and the associated wiring harness
are predominantly in the rear of the vehicle, the test should normally be carried
out with the vehicle facing away from the antenna. In the case of long vehicles
(i.e. excluding vehicles of categories L, My and Ni), which have electronic
control units and associated wiring harness predominantly towards the middle
of the vehicle, a reference point may be established based on either the right side
surface or the left side surface of the vehicle. This reference point shall be at the

midpoint of the vehicle's length or at one point along the side of the vehicle
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chosen by the manufacturer in conjunction with the Competent Authority after | EEE DAERICIR 72 1 BIZH DD &9 5,
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Such testing may only take place if the physical construction of the chamber

permits. The antenna location must be noted in the test report.
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Figure 1 X 1
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Figure 2 X 2
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Figure 3 X 3
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Vehicle in configuration "REESS charging mode coupled to the power grid" X 4a
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Legend:
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Vehicle under test

Insulating support

Charging cable

Artificial network(s) grounded
Power mains socket

Example of test set-up for vehicle with plug located front / rear
of vehicle (AC power charging without communication)

Figure 4c
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Power mains socket

Example of test set-up for vehicle with plug located front / rear of
vehicle (AC power charging without communication)

Figure 4c
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Figure 4d
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Legend:
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Annex 7 Method of measurement of radiated broadband electromagnetic
emissions from electrical/electronic sub-assemblies
1. General
1.1. The test method described in this annex may be applied to ESAs, which may
be subsequently fitted to vehicles, which comply with Annex 4.
This method concerns both kinds of ESA:
(@) Other ESAs than involved in "REESS charging mode coupled to the
power grid".

(b) ESAs involved in "REESS charging mode coupled to the power grid".
1.2. Test method
This test is intended to measure broadband electromagnetic emissions from
ESAs (e.g. ignition systems, electric motor, etc.).
If not otherwise stated in this annex the test shall be performed according CISPR
25.

2. ESA state during tests

2.1. The ESA under test shall be in normal operation mode, preferably in
maximum load.

ESAs involved in "REESS charging mode coupled to the power grid" shall be
in charging mode.

The state of charge (SOC) of the traction battery shall be kept between 20 per
cent and 80 per cent of the maximum SOC during the whole frequency range

measurement (this may lead to split the measurement in different sub-bands with
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the need to discharge the vehicle's traction battery before starting the next sub-
bands)

If the test is not performed with a REESS the ESA should be tested at rated
current. If the current consumption can be adjusted, then the current shall be set

to at least 80 per cent of its nominal value.

3. Test arrangements

3.1. For ESA other than involved in "REESS charging mode coupled to
the power grid" the test shall be performed according to the ALSE method
described in paragraph 6.4. of CISPR 25.

3.2 For ESAs in configuration "REESS charging mode coupled to the
power grid" the test arrangement shall be according to Figure 2 of the appendix
to this annex.

3.2.1. The shielding configuration shall be according to the vehicle series
configuration. Generally all shielded High Voltage (HV) parts shall be properly
connected with low impedance to ground (e. g. AN, cables, connectors etc.).
ESAs and loads shall be connected to ground. The external HV power supply

shall be connected via feed-through-filtering.
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3.2.2. Unless otherwise specified the length of the Low Voltage (LV)
harness and the HV harness parallel to the front edge of the ground plane shall
be 1,500 mm (£75 mm). The total length of the test harness including the
connector shall be 1,700 mm (+300/-0 mm). The distance between the LV
harness and the HV harness shall be 100 mm (+100/-0 mm).

3.2.3. All of the harnesses shall be placed on a non-conductive, low relative
permittivity material (& < 1.4), at 50 mm (+5 mm) above the ground plane.
3.2.4. Shielded supply lines for HV+ and HV- line and three phase lines may
be coaxial cables or in a common shield depending on the used plug system. The
original HV-harness from the vehicle may be used optionally.

3.2.5. Unless otherwise specified, the ESA case shall be connected to the
ground plane either directly or via defined impedance.

3.2.6. For onboard chargers, the AC/DC power lines shall be placed the
furthest from the antenna (behind LV and HV harness). The distance between
the AC/DC power lines and the closest harness (LV or HV) shall be 100 mm
(+100/-0 mm).

3.3. Alternative measuring location

As an alternative to an absorber lined shielded enclosure (ALSE) an open area
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test site (OATS), which complies with the requirements of CISPR 16-1-4 may
be used (see appendix of this annex).

3.4. Ambient

To ensure that there is no extraneous noise or signal of a magnitude sufficient to
affect materially the measurement, measurements shall be taken before or after
the main test. In this measurement, the extraneous noise or signal shall be at least
6 dB below the limits of interference given in paragraph 6.5.2.1. of this

Regulation, except for intentional narrowband ambient transmissions.

4. Test requirements

4.1. The limits apply throughout the frequency range 30 to 1,000 MHz for
measurements performed in a semi anechoic chamber or an outdoor test site.
4.2. Measurements can be performed with either quasi-peak or peak detectors.
The limits given in paragraphs 6.2. and 6.5. of this Regulation are for quasi-peak
detectors. If peak detectors are used a correction factor of 20 dB as defined in
CISPR 12 shall be applied.

4.3. The measurements shall be performed with a spectrum analyser or a
scanning receiver. The parameters to be used are defined in Table 1 and Table 2.
Table 1

Spectrum analyser parameters
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Frequency Peak detector Quasi-peak detector Average detector e E— 2 /s EE— 2 fR A FEIpE M7
range RBW at Scan | RBW at Scan RBW at Scan | p#H -3dB T EBRFE | -6dB TP EERFE | -3dB T EENF
MHz -3 dB time -6dB time -3dB time | (MHz) RBW RBW 2 RBW Vi
30 to 1,000 100/120 100| 120 kHz| 20 s/MHz 100/120 1000 30 7256 100/120 100 120 20 |100/120 100
kHz| ms/MHz kHz| ms/MHz| 1 ooo kHz ms/MHz kHz s/IMHz kHz | ms/MH

z

Note: If a spectrum analyser is used for peak measurements, the video bandwidth

=7 MEIC AT A gs e R 256, © 7 A HiE 1 35 iFRE
e (RBW) D27x< &b 35 E§ 5,

shall be at least three times the resolution bandwidth (RBW).

Table 2
. . =2
Scannlng recelver parameters
Peak detector Quasi-peak detector Average detector AXX =T V= N=DNRGRE—F
o b 1] B 7t o_ 2 7 T4 a1
BWat| Step | Dwell| BWat| Step | Dwelll| BW| St | Dwel L7 B B2 B iLealesiil
-6 dB| size? time| -6dB| size time at| e b -6dB| <=7+ A\ -6dB| X7 | LGHF| 6dB| X7 A7
- time| mywss | CP| > | A| TO| »7 | TO| »=7 | &
Freque P . Vol 4
ney 6 dB| si Vi BW| w7 | #p| BW| #7 BW| wp |
range ze (MHz) X'a Vi X'a X'a Yk
MHz a
30005 120 50 5 120 50 1 | 120 50 5
30 to| 120 Hz| 50 kHz 5 ms| 120 Hz| 50 kHz 1s| 120| 50| 5ms
1,000 kHz kHz | m kHz kHz s | kHz kHz | m
1,000 kHz| kH
S S
z
© R RO IS EIZ ST, BASBHA 7 > 7 1 X bl

2 For purely broadband disturbances, the maximum frequency step size may
DA X 72VMEE TS ETH L,

BRI =y P2 TWRNWT Z VR E—F —NbHET D
BEHZOWT, HRAT v 7Y A Ao 5 5 TS ETH &

AN

be increased up to a value not greater than the bandwidth value.
Note: For emissions generated by brush commutator motors without an
electronic control unit, the maximum step size may be increased up to five times

the bandwidth.




4.4. Measurements

The Technical Service shall perform the test at the intervals specified in the
CISPR 12 standard throughout the frequency range 30 to 1,000 MHz.
Alternatively, if the manufacturer provides measurement to data for the whole
frequency band from a test laboratory accredited to the applicable parts of ISO
17025 and recognized by the Approval Authority, the Technical Service may
divide the frequency range in 14 frequency bands 30 - 34, 34 - 45, 45 - 60, 60 -
80, 80 - 100, 100 - 130, 130 - 170, 170 - 225, 225 - 300, 300- 400, 400 - 525,
525 - 700, 700 - 850, 850 - 1,000 MHz and perform tests at the 14 frequencies
giving the highest emission levels within each band to confirm that the ESA
meets the requirements of this annex.

In the event that the limit is exceeded during the test, investigations shall be

made to ensure that this is due to the ESA and not to background radiation.

4.5. Readings
The maximum of the readings relative to the limit (horizontal/vertical
polarization) in each of the 14 frequency bands shall be taken as the

characteristic reading at the frequency at which the measurements were made.
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Annex 7 - Appendix

Figure 1

Open area test site: Electrical/electronic sub-assembly test area boundary
Level clear area free from electromagnetic reflecting surfaces
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Figure 2

Test configuration for ESAs involved in ""REESS charging mode coupled to

the power grid"* (example for biconical ante
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Top view (horizontal polarization)
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Legend:

1

10

11

12

ESA (grounded locally if required in

test plan)
LV Test harness

LV Load simulator (placement and
ground connection according to

CISPR 25 paragraph 6.4.2.5)
Power supply (location optional)
LV Artificial network (AN)

Ground plane (bonded to shielded

enclosure)

Low relative permittivity support

(exr<1.4)
Biconical antenna

High-quality coaxial cable e.g.

double-shielded (50 Q)
Bulkhead connector

Measuring instrument

16

17

18

19

25

26

27

28

29

RF absorber material

Stimulation and monitoring

system

HV harness

HV load simulator

HV AN

HV power supply

HYV feed-through
AC/DC charger harness

AC/DC load simulator (e.g.
Programmable Logic Controller
(PLC))

50uH Line Impedance
Stabilization Network (LISN)
(AC) or HVAN (DC)

AC/DC power supply

AC/DC feed-through

LA

1 ESA (REAGHECESR SN 258 1 3RETHY

\ZHEHh)

2LV TR h/Nv—% A

SIVARYIaL—% EEBIOT TV
F#E671% CISPR 25 @ 6.4.2.5 HIZ L %)

4 B (BINMER)

5 LV 5Elml#giE (AN)

6 77 RTL—r E~WZERICHESR)

7 WFHBEBRMENZHAE (2214

8 NNAaA=ANT TF

10 Bl 2L =B~V m B R —
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12 JEF 45
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15 HV /"—x A
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17 HV AN
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25 AC/DC FLELN—F A

26 AC/DCAMY I =L —% (fi:
PLC)
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Annex 8

Method of measurement of radiated narrowband electromagnetic emissions
from electrical/electronic sub-assemblies

1. General

1.1. The test method described in this annex may be applied to ESAs, which may

be subsequently fitted to vehicles, which comply, with Annex 4.

1.2. Test method

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

If not otherwise stated in this annex the test shall be performed according to
CISPR 25.

2. Esa state during tests

The ESA under test shall be in normal operation mode.

3. Test arrangements

3.1. The test shall be performed according CISPR 25 clause 6.4. - ALSE method.
3.2. Alternative measuring location

As an alternative to an absorber lined shielded enclosure (ALSE) an open area
test site (OATS) which complies with the requirements of CISPR 16-1-4 (third
edition 2010) may be used (see Figure 1 of the Appendix to Annex 7).

3.3. Ambient
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To ensure that there is no extraneous noise or signal of a magnitude sufficient to
affect materially the measurement, measurements shall be taken before or after
the main test. In this measurement, the extraneous noise or signal shall be at least
6 dB below the limits of interference given in paragraph 6.6.2.1. of this
Regulation, except for intentional narrowband ambient transmissions.

4., Test requirements

4.1. The limits apply throughout the frequency range 30 to 1,000 MHz for
measurements performed in semi anechoic chambers or outdoor test sites.

4.2. Measurements shall be performed with an average detector.

WEICHERREE L H 2 DD BREDINBD /) A XG55
RN EERERT Do Is, FELRBRBROF IIRICHEEZITI HD &
T2, ZOREICBNT, A0 A AUHE B, BRI Pk o
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EHedBIRWVHDET S,

4. REREMH

4.1, PR IR T IS 2 MIEICE L Cid, BRAMEIL, 30
725 1,000 MHz O JE B I D72 v B 2,

4.2, MIEX, FHERESREHANTIT I b+ 2,

4.3. The measurements shall be performed with a spectrum analyser or a | 4.3. HIEX, AT PSSR ERIIAT Y= T L —R"—%H
scanning receiver. The parameters to be used are defined in Tables 1 and 2. WCHET LD ET 5, HHTHRT A=, RLIBLOER2ITH
Table 1 ET Do
Spectrum analyser parameters #1
AT DGR DINT A —F
Frequen Peak detector Quasi-peak detector Average detector S E— 2 R T E— R SR
cy range RBW at Scan RBW at Scan RBW at Scan 7y 3dB T | & | -6dB T L& | -6dB T LN
MHz -3dB time -6 dB time -3dB time (MHz) RBW 2 RBW RBW Vi
1,000 kHz | ms/MHz kHz | ms/MHz || 4 359 kHz | ms/MHz kHz sIMHz kHz | ms/MH
z
*E

Note: If a spectrum analyser is used for peak measurements, the video band
width shall be at least three times the resolution band width (RBW)

Table2  Scanning receiver parameters

E— 2 HIEIC ALY PR REENT 558
(RBW) A7 &b 35&7T %,
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Peak detector Quasi-peak detector Average detector
Frequenc | BW at Step| Dwell | BWat Step| Dwell | BWat Step | Dwell
y range -6 dB size ® time| -6dB size @ time| -6dB size @ time
MHz
30to 120 50 | 5ms 120 50 1s 120 50 | 5ms
1,000 kHz kHz kHz kHz kHz kHz

2 For purely broadband disturbances, the maximum frequency step size may be
increased up to a value not greater than the bandwidth value.

Note: For emissions generated by brush commutator motors without an
electronic control unit, the maximum step size may be increased up to five times
the band width.

4.4. Measurements

The Technical Service shall perform the test at the intervals specified in the
CISPR 12 (fifth edition 2001 and Amdl: 2005) standard throughout the
frequency range 30 to 1,000 MHz.

Alternatively, if the manufacturer provides measurement to data for the whole
frequency band from a test laboratory accredited to the applicable parts of ISO
17025 (second edition 2005 and corrigendum: 2006) and recognized by the
Approval Authority, the Technical Service may divide the frequency range in 14
frequency bands 30-34, 34-45, 45-60, 60-80, 80-100, 100-130, 130-170, 170-
225, 225-300, 300-400, 400-525, 525-700, 700-850, 850-1,000 MHz and
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perform tests at the 14 frequencies giving the highest emission levels within each
band to confirm that the ESA meets the requirements of this annex. In the event
that the limit is exceeded during the test, investigations shall be made to ensure
that this is due to the ESA and not to background radiation including broadband
radiation from the ESA.

4.5. Readings
The maximum of the readings relative to the limit (horizontal/vertical
polarisation) in each of the 14 frequency bands shall be taken as the characteristic

reading at the frequency at which the measurements were made.

Annex 9

Method(s) of testing for immunity of electrical/electronic sub-assemblies to
electromagnetic radiation

1. General

1.1. The test method(s) described in this annex applies to ESAs.

1.2. Test methods

This method concerns both kinds of ESA:

@ Other ESAs than involved in "REESS charging mode coupled to the
power grid";

(b) ESAs involved in "REESS charging mode coupled to the power grid".
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1.2.1. ESAs may comply with the requirements of any combination of the
following test methods at the manufacturer's discretion provided that these
results in the full frequency range specified in paragraph 3.1. of this annex

being covered:

@) Absorber chamber test according to 1ISO 11452-2;

(b) TEM cell testing according to 1SO 11452-3;

(c) Bulk current injection testing according to 1SO 11452-4;
(d) Stripline testing according to 1SO 11452-5;

(e) 800 mm stripline according to paragraph 4.5. of this annex.

ESAs in configuration "REESS charging mode coupled to the power grid" shall
comply with the requirements of the combination of the Absorber chamber test
according to 1SO 11452-2 and Bulk current injection testing according to 1ISO
11452-4 at the manufacturer's discretion provided that these results in the full

frequency range specified in paragraph 3.1. of this annex being covered.

(Frequency range and general test conditions shall be based on ISO 11452-1).

2. State of ESA during tests
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2.1. The test conditions shall be according ISO 11452-1

2.2. The ESA under test shall be switched on and shall be stimulated to be
in normal operation condition. It shall be arranged as defined in this annex unless
individual test methods dictate otherwise.

ESAs involved in "REESS charging mode coupled to the power grid" shall be in
charging mode.

The state of charge (SOC) of the traction battery shall be kept between 20 per
cent and 80 per cent of the maximum SOC during the whole frequency range
measurement (this may lead to split the measurement in different sub-bands with
the need to discharge the vehicle's traction battery before starting the next sub-
bands).

If the test is not performed with a REESS the ESA should be tested at rated
current. If the current consumption can be adjusted, then the current shall be set

to at least 20 per cent of its nominal value.

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

2.4. To ensure reproducible measurement results are obtained when tests and
measurements are repeated, the test signal generating equipment and its layout
shall be to the same specification as that used during each appropriate calibration
phase.

2.5. If the ESA under test consists of more than one unit, the interconnecting
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cables should ideally be the wiring harnesses as intended for use in the vehicle.
If these are not available, the length between the electronic control unit and the
AN shall be as defined in the standard. All cables in the wiring harness should
be terminated as realistically as possible and preferably with real loads and
actuators.

3. General test requirements

3.1. Measurements shall be made in the 20 to 2,000 MHz frequency range with
frequency steps according to 1SO 11452-1.

The test signal modulation shall be:

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

(b) PM (pulse modulation), Ton 577 s, period 4,600 ps in the 800 to 2,000
MHz frequency range,

If not otherwise agreed between Technical Service and ESA manufacturer.

Frequency step size and dwell time shall be chosen according to 1ISO 11452-1.

3.2. The Technical Service shall perform the test at the intervals specified in
1ISO 11452-1, throughout the frequency range 20 to 2,000 MHz.

Alternatively, if the manufacturer provides measurement to data for the whole
frequency band from a test laboratory accredited to the applicable parts of ISO
17025, and recognized by the Type Approval Authority, the Technical Service

may choose a reduced number of spot frequencies in the range, e.g. 27, 45, 65,
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90, 120, 150, 190, 230, 280, 380, 450, 600, 750, 900, 1,300, and 1,800 MHz to

confirm that the ESA meets the requirements of this annex.

3.3. If an ESA fails the tests defined in this annex, it must be verified as having
failed under the relevant test conditions and not as a result of the generation of
uncontrolled fields.

4. Specific test requirements

4.1. Absorber chamber test

4.1.1. Test method

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

4.1.2. Test methodology

The "substitution method"” shall be used to establish the test field conditions
according 1SO 11452-2,

4.1.2.1. For ESAs in configuration "REESS charging mode coupled to the

power grid" the test arrangement shall be according to Appendix 3 to this annex.

4.1.2.1.1. The shielding configuration shall be according to the vehicle series
configuration. Generally all shielded HV parts shall be properly connected with
low impedance to ground (e. g. AN, cables, connectors etc.). ESAs and loads

shall be connected to ground. The external HV power supply shall be connected
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via feed-through-filtering.

4.1.2.1.2. Unless otherwise specified the length of the LV harness and the HV
harness parallel to the front edge of the ground plane shall be 1,500 mm (£75
mm). The total length of the test harness including the connector shall be 1,700
mm (+300/-0 mm). The distance between the LV harness and the HV harness
shall be 100 mm (+100/-0 mm).

4.1.2.1.3. All of the harnesses shall be placed on a non-conductive, low relative
permittivity material (& < 1,4), at 50 mm (£5 mm) above the ground plane.
4.1.2.1.4. Shielded supply lines for HV+ and HV- line and three phase lines
may be coaxial cables or in a common shield depending on the used plug system.
The original HV-harness from the vehicle may be used optionally.

4.1.2.1.5. Unless otherwise specified, the ESA case shall be connected to the
ground plane either directly or via defined impedance.

4.1.2.1.6. For onboard chargers, the AC/DC power lines shall be placed the
furthest from the antenna (behind LV and HV harness). The distance between
the AC/DC power lines and the closest harness (LV or HV) shall be 100 mm
(+100/-0 mm).

4.1.2.1.7. Unless otherwise specified, the configuration with the LV harness

closer to the antenna shall be tested.

4.2. TEM cell testing (see Appendix 2 to this annex)
4.2.1. Test method
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The TEM (transverse electromagnetic mode) cell generates homogeneous fields
between the internal conductor (septum) and housing (ground plane).

4.2.2. Test methodology

The test shall be performed according 1SO 11452-3, third edition 2001.
Depending on the ESA to be tested the Technical Service shall chose the method
of maximum field coupling to the ESA or to the wiring harness inside the TEM-
cell.

4.3. Bulk current injection testing

4.3.1. Test method

This is a method of carrying out immunity tests by inducing currents directly

into a wiring harness using a current injection probe.
4.3.2. Test methodology

The test shall be performed according to ISO 11452-4 on a test bench. As an
alternative the ESA may be tested while installed in the vehicle according to
I1SO 11451-4 with the following characteristics:

(@  The injection probe shall be positioned in 150 mm distance to the
ESA to be tested;

(b)  The reference method shall be used to calculate injected currents
from forward power;

(c) The frequency range of the method is limited by the injection probe
specification.

4.3.2.1. For ESAs in configuration "REESS charging mode coupled to the

power grid", the test arrangement shall be according to Appendix 4 to this annex.
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4.3.2.1.1. The shielding configuration shall be according to the vehicle series
configuration. Generally all shielded HV parts shall be properly connected with
low impedance to ground (e. g. AN, cables, connectors, etc.). ESAs and loads
shall be connected to ground. The external HV power supply shall be connected

via feed-through-filtering.

4.3.2.1.2. Unless otherwise specified the length of the LV harness and the HV
harness shall be 1,700 mm (+300/-0 mm). The distance between the LV harness
and the HV harness shall be 200 mm (+100/-0 mm).

4.3.2.1.3. All of the harnesses shall be placed on a non-conductive, low relative

permittivity material (&<1.4), at (50 + 5) mm above the ground plane.

4.3.2.1.4. Shielded supply lines for HV+ and HV- line and three phase lines may
be coaxial cables or in a common shield depending on the used plug system. The

original HV-harness from the vehicle may be used optionally.

4.3.2.1.5. Unless otherwise specified, the ESA case shall be connected to the
ground plane either directly or via defined impedance.

4.3.2.1.6. Unless otherwise specified the test shall be performed with the
injection probe placed around each of the following harnesses:

@) Low voltage harness;
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(b) High voltage harness;
(c) AC power lines if applicable;
(d) DC power lines if applicable.

4.4. Stripline testing

4.4.1. Test method

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

4.4.2. Test methodology

The test shall be performed according ISO 11452-5, second edition 2002.

4.5. 800 mm stripline testing

4.5.1. Test method

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

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

4.5.2. Test methodology

4.5.2.1. Positioning of stripline
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The stripline shall be housed in a screened room (to prevent external emissions)
and positioned 2 m away from walls and any metallic enclosure to prevent
electromagnetic reflections. RF absorber material may be used to damp these
reflections. The stripline shall be placed on non-conducting supports at least 0.4
m above the floor.

4.5.2.2. Calibration of the stripline

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

The associated measuring equipment shall be sited outside the screen room. At
each desired test frequency, a level of power shall be fed into the stripline to
produce the required field strength at the antenna. This level of forward power,
or another parameter directly related to the forward power required to define the
field, shall be used for type approval tests unless changes occur in the facilities

or equipment, which necessitate this procedure being repeated.

4.5.2.3. Installation of the ESA under test
The main control unit shall be positioned within the central one third of the
longitudinal, vertical and transverse dimensions of the space between the parallel

plates. It shall be supported on a stand made from non-conducting material.

4.5.2.4. Main wiring loom and sensor/actuator cables

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

longitudinally away from the stripline.
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Annex 9 - Appendix 1

Figure 1: 800 mm Stripline testing
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Figure 2: 800 mm stripline dimensions
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Annex 9 - Appendix 2
Typical TEM cell dimensions

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

upper frequency limits:

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

Annex 9 - Appendix 3

Absorber chamber test
Test configuration for ESA's involved in "REESS charging mode coupled to
the power grid"'. The test shall be performed according to 1SO 11452-2.

Top View
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Tog view [Vertical polarization)
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Legend:

1

10

11

12

ESA (grounded locally if required

in test plan)
LV Test harness

LV Load simulator (placement
and ground connection according

to CISPR 25 paragraph 6.4.2.5.)
Power supply (location optional)
LV Artificial network (AN)

Ground plane (bonded to shielded

enclosure)

Low relative permittivity support

(e:<1.9)
Horn antenna

High-quality coaxial cable e.g.

double-shielded (50 Q)
Bulkhead connector

RF signal generator and amplifier

13

14

15

16

17

18

19

25

26

27

28

29

RF absorber material

Stimulation and  monitoring

system

HV harness

HV load simulator

HV AN

HV power supply

HYV feed-through

AC/DC charger harness

AC/DC load simulator (e.g. PLC)
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Legend:

JL

1ESA (UBHECER S5 81E 11 HV DC ek 2

JRFTRIIZ e )

2LV T A h/v—% R

3 LV &R

4 LV LISN
5ILVAMYIal—X

6 FEBLUEH AT A
7 WHEERMENIFE
8 VI RS L—

9 AT R—T

10 RF {5 5HifEdsds L OsE A s

12 HV AN

13 HV DC &

14HVDC 7 4 — F A L—

15HVDCAfY I = L—#

16 HVAC,/DC Fed s/ —5 A

17 50pH LISN (AC) 721X HV AN
(DC)

18 HVAC,/DC &t

19 HVAC,/DC 7 4 — N AL —

20 HV AC/DC Afifv I 2L —%
(f5 : PLC)

1 ESA (grounded locally if required in 11 HV DC harness
test plan) 12 HVAN
2 LV Test harness 13 HV DC load
3 LV supply 14  HV DC feed-through
4 LV LISN 15 HV DC load simulator
5 LV load simulator 16  HV AC/DC charger harness
6 Stimulation and monitoring system 17 50 wH LISN (AC) or HV AN (DC)
7 Low relative permittivity support 18  HV AC/DC power supply
8 Ground plane 19  HV AC/DC feed-through
9 Injection probe 20 HV AC/DC load simulator (e.g. PLC)
10 RF signal amplifier and generator
Annex 10

Method(s) of testing for immunity to and emission of transients of
electrical/electronic sub-assemblies

1. General

This test method shall ensure the immunity of ESAs to conducted transients on the
vehicle power supply and limit conducted transients from ESAs to the vehicle
power supply.

2. Immunity against transient disturbances conducted along 12/24 V supply lines.

Apply the test pulses 1, 2a, 2b, 3a, 3b and 4 according to the International Standard
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BER/ BT (ESA) DB IEY FIC X 5 ERMER TE O
TIyvarERRTIHE
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ISO 7637-2 to the supply lines as well as to other connections of ESAs which may
be operationally connected to supply lines.

3. Emission of transient conducted disturbances generated by ESAs on 12/24 V
supply lines

Measurement according to the International Standard 1SO 7637-2 on supply lines
as well as to other connections of ESAs which may be operationally connected to

supply lines.

Annex 11

Method(s) of testing for emission of harmonics generated on AC power lines
from vehicle

1. General

1.1. The test method described in this annex shall be applied to vehicles in
configuration "REESS charging mode coupled to the power grid"

1.2. Test method

This test is intended to measure the level of harmonics generated by vehicle in
configuration "REESS 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 shall be performed according to:

(a) IEC 61000-3-2 for input current in charging mode < 16 A per phase for class A

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

2. Vehicle State during Tests

2.1. The vehicle shall be in configuration "REESS charging mode coupled to the
power grid".

The state of charge (SOC) of the traction battery shall be kept between 20 per cent
and 80 per cent of the maximum SOC during the whole time duration of the
measurement (this may lead to the measurement being split into different time slots
with the need to discharge the vehicle’s traction battery before starting the next time
slot). If the current consumption can be adjusted, then the current shall be set to at
least 80 per cent of its nominal value.

The vehicle shall be immobilized, engine OFF.

And all other equipment which can be switched on permanently by the driver or

passenger should be OFF.

3. Test Arrangements

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

3.2. The test set-up for single phase vehicle in configuration "REESS charging mode
coupled to the power grid" is shown in Figure 1 of Appendix 1 to this annex.

3.3. The test set-up for three-phase vehicle in configuration "REESS charging mode
coupled to the power grid" is shown inFigure 2 of Appendix 1 to this annex.

4. Test Requirements
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4.1. The measurements of even and odd current harmonics shall be performed up to
the 40th harmonic.

4.2. The limits for single phase or three-phase "REESS charging mode coupled to
the power grid" with input current < 16 A per phase are given in Table 3 of
paragraph 7.3.2.1. of this Regulation.

4.3. The limits for single phase "REESS charging mode coupled to the power grid"
with input current > 16 A and < 75 A per phase are given in Table 4 of
paragraph 7.3.2.2. of this Regulation.

4.4. The limits for three-phase "REESS charging mode coupled to the power grid"
with input current > 16 A and < 75 A per phase are given in Table 5 of
paragraph 7.3.2.2. of this Regulation.

4.5. For three-phase "REESS charging mode coupled to the power grid" with
input current > 16 A and < 75 A per phase, when at least one of the three conditions
a), b) or c¢) described in paragraph 5.2. of IEC 61000-3-12 is fulfilled, then the limits
given in Table 6 of paragraph 7.3.2.2. of this Regulation can be applied.

Annex 11 - Appendix 1
Figure 1: Vehicle in configuration "REESS charging mode coupled to the

power grid™ - Single phase charger test set-up
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Figure 2: Vehicle in configuration "REESS charging mode 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 changes, voltage fluctuations and

flicker on AC power lines from vehicle
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1. General

1.1. The test method described in this annex shall be applied to vehicles in
configuration "REESS charging mode coupled to the power grid"

1.2. Test method

This test is intended to measure the level of voltage changes, voltage fluctuations
and flicker generated by vehicle in configuration "REESS 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 shall be performed according to:

() IEC 61000-3-3 for rated current in "REESS charging mode" < 16 A per phase
and not subjected to conditional connection,

(b) IEC 61000-3-11 for rated current in "REESS charging mode" > 16 A and < 75
A per phase and subjected to conditional connection.

2. Vehicle State during Tests

2.1. The vehicle shall be in configuration "REESS charging mode coupled to the
power grid".

The state of charge (SOC) of the traction battery shall be kept between 20 per cent
and 80 per cent of the maximum SOC during the whole time duration of the
measurement (this may lead to the measurement being split into different time slots
with the need to discharge the vehicle’s traction battery before starting the next time
slot). If the current consumption can be adjusted, then the current shall be set to at

least 80 per cent of its nominal value.
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The vehicle shall be immobilized, engine OFF.

And all other equipment which can be switched on permanently by the driver or
passenger should be OFF.

3. Test Arrangements

3.1. The tests for vehicle in configuration "REESS charging mode coupled to the
power grid" with rated current < 16 A per phase and not subjected to conditional
connection shall be performed according to paragraph 4. Of IEC 61000-3-3.

3.2.  The tests for vehicle in configuration "REESS charging mode coupled to the
power grid" with rated current > 16 A and < 75 A per phase and subjected to
conditional connection shall be performed according to paragraph 6. Of IEC 61000-
3-11.

3.3. The test set-up for vehicle in configuration "REESS charging mode
coupled to the power grid" is shown in Figures 1a and 1b of Appendix 1 to this
annex..

4. Test Requirements

4.1. The parameters to be determined in the time-domain are "short duration flicker

value", "long duration flicker value” and "voltage relative variation™.

4.2 The limits for vehicle in configuration "REESS charging mode coupled
to the power grid" with input current < 16 A per phase and not subjected to
conditional connection are given in paragraph 7.4.2.1. of this Regulation.

4.3. The limits for vehicle in configuration "REESS 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 7.4.2.2. of this Regulation.
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Figure 1a 2 — {1
Vehicle in configuration ""REESS charging mode coupled to the

power grid" — Single phase test set-up Bl 1a
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Vehicle in configuration "REESS charging mode coupled to the | [E/MEITERS L7 REESS REHFR BROEM — 3 HRABRRE
power grid" — Three phase test set-up
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Annex 13

Method(s) of testing for emission of radiofrequency conducted disturbances
on AC or DC power lines from vehicle.

1. General

1.1 The test method described in this annex shall be applied to vehicles
in configuration "REESS charging mode coupled to the power grid".

1.2. Test method

This test is intended to measure the level of radio frequency conducted
disturbances generated by vehicle in configuration "REESS 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 light industrial environments.
If not otherwise stated in this annex the test shall be performed according to
CISPR 16-2-1.

2. Vehicle state during tests

2.1. The vehicle shall be in configuration "REESS charging mode coupled to
the power grid".

The state of charge (SOC) of the traction battery shall be kept between 20 per
cent and 80 per cent of the maximum SOC during the whole frequency range
measurement (this may lead to split the measurement in different sub-bands with
the need to discharge the vehicle's traction battery before starting the next sub-
bands). If the current consumption can be adjusted, then the current shall be set
to at least 80 per cent of its nominal value.

The vehicle shall be immobilized, engine OFF.
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And all other equipment which can be switched on permanently by the driver or
passenger should be OFF.

3. Test Arrangements

3.1. The test shall be performed according to paragraph 7.4.1. of CISPR 16-2-1
as floor-standing equipment.

3.2.  The artificial mains network to be used for the measurement on vehicle is
defined in paragraph 4.3. of CISPR 16-1-2.

Artificial networks

The AN(s) shall be mounted directly on the ground plane. The cases of the AN(s)
shall be bonded to the ground plane.

The measuring port of each AN shall be terminated with a 50 Q load.

The AN shall be placed as defined in Figures 1a to 1d. of Appendix 1 to this
annex.

3.3. The test set-up for the connection of the vehicle in configuration "REESS
charging mode coupled to the power grid" is shown in in Figure 1la to 1d of
Appendix 1 to this annex.

3.4. The measurements shall be performed with a spectrum analyser or a

scanning receiver. The parameters to be used are defined in Table 1 and Table 2.

Table1 Spectrum analyser parameters
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Frequenc Peak detector | Quasi-peak detector Average detector || jz 4 %% E— 2 1R A W E— 2 A WL M 75
y range RBW at Scan RBW at Scan RBW at Scan 7P 3dB T | EEHR -6 dB B -3dB T E BRI
MHz -3 dB time -6 dB time -3 dB time (MHz & RBW ToD Vo7 & RBW
) RBW
0.15 to 9/10 10 | 9kHz 200|  9/10 10
30 0157 | 9/10kHz | 10 s/MHz 9kHz | 200 9/10 kHz | 10 s/MHz
kHz s/MHz s/MHz kHz s/MHz 5 30
s/IMHz

Note: If a spectrum analyser is used for peak measurements, the video bandwidth

shall be at least three times the resolution bandwidth (RBW)

7E =7 WEINZART SR A 256 B 7 A 135 fifse i

g (RBW) o7 &b 3f5&T %,
Table 2
. . #*© 2
Scannlng recelver parameters R
AX = TV —N—DNRT A —F
Peak detector Quasi-peak detector Average detector E'— 2 A HEE— 2 B AS LI A
Frequen BW | Step | Dwell BW | Step | Dwell BW | Step | Dwel | Fps#¢| -6dB 7 vy -6 dB X7 | A& -6 dB X7 | HH
cy range at | size2 | time at | size2 | time at | size= 1\ #pg ToD w7 Vs34 ToD w7 ToD o 7| HER
MHz -6 dB -6 dB -6 dB time (MHz BW S BW #r | BE BW S a
X"a x"a X"
3-015 to] 9 5 | 50 9 5 | 1s 9 5| 50 2 "
0.15
kHz | kHz ms | kHz | kHz kHz | kHz ms | 0 9kHz |5kHz |50ms 9kHz 5kHz |1s |[9kHz |5kHz 50
30 ms

& For purely broadband disturbances, the maximum frequency step size may be
increased up to a value not greater than the bandwidth value.

4. Test Requirements

4.1. The limits apply throughout the frequency range 0,15 to 30 MHz for
measurements performed in a semi anechoic chamber or an outdoor test site.
4.2. Measurements shall be performed with average and either quasi-peak or

peak detectors. The limits are given in paragraph 7.5. of this Regulation.

Table 7 for AC lines and Table 8 for DC lines. If peak detectors are used a
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correction factor of 20 dB as defined in CISPR 12 shall be applied.

Annex 13 - Appendix 1

Figure 1

Vehicle in configuration "REESS charging mode coupled to the power grid"
Example of test setup for vehicle with plug located on vehicle side (AC powered
without communication)

Figure 1a
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Annex 14

Method(s) of testing for emission of radiofrequency conducted disturbances
on network and telecommunication access from vehicle

1. General

1.1. The test method described in this annex shall be applied to vehicles in
configuration "REESS charging mode coupled to the power grid".

1.2. Test method

This test is intended to measure the level of radio frequency conducted
disturbances generated by vehicle in configuration "REESS charging mode
coupled to the power grid” through its network and telecommunication access
in order to ensure it is compatible with residential, commercial and light
industrial environments.

If not otherwise stated in this annex the test shall be performed according to
CISPR 22

2. Vehicle/ ESA State during Tests

2.1. The vehicle shall be in configuration "REESS charging mode coupled to the
power grid". The state of charge (SOC) of the traction battery shall be kept
between 20 per cent and 80 per cent of the maximum SOC during the whole
frequency range measurement (this may lead to split the measurement in
different sub-bands with the need to discharge the vehicle's traction battery
before starting the next sub-bands). If the current consumption can be adjusted,

then the current shall be set to at least 80 per cent of its nominal value.
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The vehicle shall be immobilized, engine OFF.

And all other equipment which can be switched on permanently by the driver or
passenger should be OFF.

3. Test Arrangements

3.1. The test set-up shall be performed according to paragraph 5. of CISPR 22
for conducted emissions.

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

Impedance Stabilization

Communication lines shall be applied to the vehicle through 1S(s).

The I1S(s) shall be mounted directly on the ground plane. The case of the 1S(s)
shall be bonded to the ground plane.

The measuring port of each IS shall be terminated with a 50 © load. The IS shall
be placed as defined in Figures 1a to 1d of Appendix 1 to this annex.

3.3. The test set-up for the connection of the vehicle in configuration
"REESS charging mode coupled to the power grid" is shown in Figures 1ato 1d
of Appendix 1 to this annex.

If it is impossible to guarantee the functionality of vehicle, due to introduction
of 1S, an alternate method described in CISPR 22 (according to Figures 2a to 2d
of Appendix 1 to this annex) shall be applied.

3.4. The measurements shall be performed with a spectrum analyser or a

scanning receiver. The parameters to be used are defined in Table 1 and Table 2.
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Table 1

#1

AT MAGHTERDINT A —H

Spectrum analyser parameters
Frequenc Peak detector | Quasi-peak detector Average detector i E— 2 M T — 2 i B VB M A
y range RBW at Scan | RBW at Scan | RBW at Scan ik -3dB T E&EH | -6dB T EEHF | -3dB T & B HF
MHz -3dB time -6dB time -3dB time (MHz) 2 RBW Vil 2 RBW Yl 2 RBW Yk
00> o] eno 10 9 | 200 | 910 10 | |015225 9/10 10 9 200 9/10 10

30
kHz | s/MHz kHz | s/MHz kHz | s/MHz kHz sIMHz kHz sIMHz kHz sIMHz

Note: If a spectrum analyser is used for peak measurements, the video bandwidth

shall be at least three times the resolution bandwidth (RBW)

. to
fREETTIE (RBW) DA7a< &b 3f5L 45,

— 7 WEIZAXRY PGSR E T 2556, ©F A RS

Table 2
Scanning receiver parameters
Peak detector Quasi-peak detector Average detector
Frequen BW | Step | Dwel BW | Step | Dwel BW | Step | Dwel
cy range at | size? 1 at | size? 1 at | size? 1
MHz -6 dB time | -6 dB time | -6 dB time
0.15 9 5 | 50 9 5 1 9 5 | 50
to 30
kHz | kHz ms | kHz s | kHz | kHz ms
kHz

a For purely broadband disturbances, the maximum frequency step size may

be increased up to a value not greater than the bandwidth value.

7< 2
AX = T Ly —R—DINT A—H
E— 2 R T E— 2 1 A

. 6dB | X7 > | frfhE| 6dB | X7 > | GBI -6dB | X7 > | AR
e T | T T | T T | T
(MHz
) BW X'a BW X'a BW X'a
0.15 7> 9 5 50 9 5 1 9 5 50
% 30

kHz kHz ms kHz kHz S kHz kHz ms

A AR DI EICOW L, I REEE A T v 7 A X & # g
DEZBZBVMEE THIINE®ETH LW,



4. Test Requirements

4.1. The limits apply throughout the frequency range 0,15 to 30 MHz for
measurements performed in a semi anechoic chamber or an outdoor test site.
4.2. Measurements shall be performed with average and either quasi-peak
or peak detectors. The limits are given in Table 9 of paragraph 7.6. If peak
detectors are used a correction factor of 20 dB as defined in CISPR 12 shall be

applied.
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Annex 14 - Appendix 1

Figure 1: Vehicle in configuration "REESS charging mode coupled to the power
grid"

Example of test setup for vehicle with plug located on vehicle side (AC or DC
powered with communication)

Figure 1a

Front view
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Legend:
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Figure 2

Alternative measurement for vehicle in configuration "REESS charging

mode coupled in the power grid"

Example of test setup for vehicle with plug located on vehicle side (AC or

DC powered with communication)

Figure 2a
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Legend:

1 Vehicle under test 7 Charging station

2 Insulating support Current probe

3 Charging / communication cable 9 Communication lines
4 AC or DC Artificial network(s) 10 Measuring receiver

grounded (for AC or DC power lines) 11  Capacitive voltage probe

5 Power mains socket

Alternative measurement for vehicle in configuration "REESS charging mode

coupled in the power grid"

Example of test setup for vehicle with plug located front / rear of vehicle (AC

or DC powered with communication)

Figure 2c

Front view
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1. General

1.1. The test method described in this annex shall only be applied to vehicles.
This method concerns only the configuration of the vehicle with "REESS in
charging mode coupled to the power grid".

1.2 Test method

This test is intended to demonstrate the immunity of the vehicle electronic
systems. The vehicle shall be subject to electrical fast transient/burst
disturbances conducted along AC and DC power lines of the vehicle as described
in this annex. The vehicle shall be monitored during the tests.

If not otherwise stated in this annex the test shall be performed according to IEC
61000-4-4.

2. Vehicle state during tests in configuration ""REESS in charging mode
coupled to the power grid"

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

2.1.1. The vehicle shall be immobilized, engine OFF and in charging mode.
2.1.2. Basic vehicle conditions

It defines minimum test conditions (as far as applicable) and failures criteria for
vehicle immunity tests. Other vehicle systems, which can affect immunity
related functions, must be tested in a way to be agreed between manufacturer

and Technical Service.
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""REESS in charging mode" vehicle test ) o
. Failure criteria
conditions

The REESS shall be in charging mode. The state
of charge (SOC) of the traction battery shall be
kept between 20 per cent and 80 per cent of the
maximum SOC during the whole time duration of
the measurement (this may lead to the
measurement being split into different time slots
with the need to discharge the vehicle’s traction
battery before starting the next time slot). If the
current consumption can be adjusted, then the
current shall be set to at least 20 per cent of its
nominal value.

Vehicle sets in motion

2.1.3. All other equipment which can be switched on permanently by the driver
or passenger should be OFF.

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

3. Test equipments

3.1. The test equipments is composed of a reference ground plane (a shielded
room is not required), a transient/burst generator, coupling/decoupling network
(CDN) and capacitive coupling clamp.

3.2. The transient/burst generator shall meet the condition defined in paragraph
6.1 of IEC 61000-4-4.

3.3. The coupling/decoupling network shall meet the condition defined in

[FEHARX D REESS) HEFERBRSEA:
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paragraph 6.2. of IEC 61000-4-4. When the coupling/decoupling network
cannot be used on AC or DC power lines, the capacitive coupling clamp defined
in paragraph 6.3. of IEC 61000-4-4.

4. Test Setup

4.1. The vehicle test setup is based on the laboratory type setup as described in
paragraph 7.2. of IEC 61000-4-4.

4.2. The vehicle shall be placed directly on the ground plane.

4.3. The Technical Service shall perform the test as specified in paragraph
7.7.2.1. of this Regulation.

Alternatively, if the manufacturer provides measurement from a test laboratory
accredited to the applicable parts of ISO 17025 and recognized by the Type
Approval Authority, the Technical Service may choose not to perform the test to
confirm that the vehicle meets the requirements of this annex.

5. Generation of required Test Level

5.1. Test methodology

5.1.1. The test method according to IEC 61000-4-4 shall be used to establish the
test level requirements.

5.1.2. Test phase

The vehicle shall be positioned on the ground plane. The electrical fast
transient/burst (EFT/B) shall be applied on the vehicle on the AC/DC power
lines in common modes by using CDN as described in Figure 1 of Appendix 1
to this annex.

The test setup must be noted in the test report.
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Annex 15 - Appendix 1
Figure 1

Vehicle in configuration ""REESS charging mode" coupled to the power

grid coupling on AC/DC power lines
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Annex 16

Method(s) of testing for immunity of vehicles to surges conducted along AC
and DC power lines

1. General

1.1. The test method described in this annex shall only be applied to vehicles.
This method concerns only the configuration of the vehicle with "REESS in

charging mode coupled to the power grid".

RFHEN 15 — fF6 1
X 1:AC/DCERT A VIZBWTEHIMWERIZER Lz TREESS £E
HR B DB

EFT/B 744
05 (+0.2 #-09m ;
REM1mEBRLS—T L | ]
T, Mk 10025 mm O & o=
o | THAENS AR LD 100 =hla 2 I;C/I}C
e LT BB b0 st e, R
- - - . e 74/[/&

CON

FHEN 16

AC KU'DC BRI A ViZih»> TRETHIEEY—VICHTHEMOE
RET I DFRBR F 1

1. —REH

1.1, AMANCHET 2Bk FiEIL, EficoAr@HAT2b0E35, =
OHEZ, TEIREERE L7 FEH XD REESS] O HL[ DRI D A
BAfRT 5,



1.2. Test method

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

If not otherwise stated in this annex the test shall be performed according to IEC
61000-4-5.

2. Vehicle state during tests in configuration "REESS in charging mode
coupled to the power grid™

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

2.1.1. The vehicle shall be immobilized, engine OFF and in charging mode.
2.1.2. Basic vehicle conditions

It defines minimum test conditions (as far as applicable) and failures criteria for
vehicle immunity tests. Other vehicle systems, which can affect immunity
related functions, must be tested in a way to be agreed between manufacturer

and Technical Service.

"REESS in charging mode" vehicle test ) o
N Failure criteria
conditions

The REESS shall be in charging mode. The state of
charge (SOC) of the traction battery shall be kept |Vehicle sets in motion

between 20 per cent and 80 per cent of the maximum
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SOC during the whole time duration of the
measurement (this may lead to the measurement
being split into different time slots with the need to
discharge the vehicle’s traction battery before
starting the next time slot).. If the current
consumption can be adjusted, then the current shall

be set to at least 20 per cent of its nominal value.

2.1.3. All other equipment which can be switched on permanently by the driver
or passenger should be OFF.

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

3. Test equipments

3.1. The test equipments is composed of a reference ground plane (a shielded
room is not required), a surge generator and a coupling/decoupling network
(CDN).

3.2. The surge generator shall meet the condition defined in paragraph 6.1 of
IEC 61000-4-5.

3.3. The coupling / decoupling network shall meet the condition defined in
paragraph 6.3. of IEC 61000-4-5.

4. Test Setup
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4.1. The vehicle test setup is based on the setup described in paragraph 7.2. of
IEC 61000-4-5.

4.2. The vehicle shall be placed directly on the ground plane.

4.3. The Technical Service shall perform the test as specified in paragraph
7.8.2.1 of this Regulation.

Alternatively, if the manufacturer provides measurement from a test laboratory
accredited to the applicable parts of ISO 17025 and recognized by the Type
Approval Authority, the Technical Service may choose not to perform the test to

confirm that the vehicle meets the requirements of this annex.

5. Generation of required Test Level

5.1. Test methodology

5.1.1. The test method according to IEC 61000-4-5: 2" edition 2005 shall be
used to establish the test level requirements.

5.1.2. Test phase

The vehicle shall be positioned on the ground plane. The electrical surge shall
be applied on the vehicle on the AC/DC power lines between each line and earth

and between lines by using CDN as described in Figures 1 to 4 of Appendix

1 to this annex.

The test setup shall be noted in the test report.
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Figure 1: Vehicle in configuration "REESS charging mode coupled to the power

grid" - Coupling between lines and for DC or AC (single phase) power lines
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Figure 2: Vehicle in configuration "REESS charging mode coupled to the power

grid" - Coupling between each line and earth for DC or AC (single phase) power

lines
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Figure 3
Vehicle in configuration "REESS charging mode coupled to the power grid" —
Coupling between lines for AC (three phases) power lines
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Figure 4
Vehicle in configuration "REESS charging mode coupled to the power grid" —
Coupling between each line and earth for AC (three phases) power lines
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Annex 17 HAI17 ACERIAVICBLWTESANSRETIERBELIIVIAVD
Method(s) of testing for emission of harmonics generated on AC power lines R
from an ESA
1. General 1. —HEH
1.1. The test method described in this annex shall be applied to ESAs in 1.1. AMBRNIIRE ST HHEBRAEE. TEHMIERELT- REESS KEA
configuration "REESS charging mode coupled to the power grid" KX IERD ESA IZERT2ENDET S,
1.2. Test method 1.2.  HEAE

This test is intended to measure the level of harmonics generated by an ESAin  COREBODBMIE. FE. AESLUB I XRELOMIULETHERET 5780
configuration "REESS charging mode coupled to the power grid" through its (2, TE A #IZ&E#ELT- REESS TREA X IR D ESA 15, FD AC BiIRS
AC power lines in order to ensure it is compatible with residential, commercial (> %@L TEETAISAKLAILEINETEZETHD,

and light industrial environments.
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If not otherwise stated in this annex the test shall be performed according to:

@) IEC 61000-3-2 for input current in charging mode < 16 A per phase
for class A equipment;

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

2. ESA state during tests

2.1, The ESA shall be in configuration "REESS charging

mode coupled to the power grid™.

The state of charge (SOC) of the traction battery shall be kept between 20 per
cent and 80 per cent of the maximum SOC during the whole time duration of
the measurement (this may lead to the measurement being split into different
time slots with the need to discharge the vehicle’s traction battery before
starting the next time slot).

If the current consumption can be adjusted, then the current shall be set to at
least 80 per cent of its nominal value.

3. Test arrangements

3.1. The observation time to be used for the measurements shall be as for
quasi-stationary equipment as defined in Table 4 of IEC 61000-3-2.

3.2. The test set-up for single phase ESA in configuration "REESS
charging mode coupled to the power grid" is shown in Figure 1 of Appendix 1
to this annex.

3.3. The test set-up for three-phase ESA in configuration "REESS
charging mode coupled to the power grid" is shown in Figure 2 of Appendix 1
to this annex.
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4. Test requirements 4. R 2L

4.1. The measurements of even and odd current harmonics shall be 41, B R L O EER ST OREIL. 40 & B OE I £ CEiE

performed up to the 40th harmonic. FAHLDOLET S,

4.2. The limits for single phase or three-phase ESASs in configuration ~ ok o N .

. . ol 4.2. 71121 HOFK 1012, AJIEWA LFEY720 16 ALLTFO 8

"REESS charging mode coupled to the power grid" with input current < 16 A A 3 e NN .

per phase are given in Table 10 of paragraph 7.11.2.1. of this Regulation. ﬁﬁ%“@ﬂiﬁ L 7= REESS JLHI R Akl 5 BURE 7214 3 fH ESA O
PRFUE 2 7R

4.3. The limits for single phase ESAs in configuration "REESS charging s .

mode coupled to the power grid" with input current > 16 A and < 75 A per 4.3. 71122 HOK 1112, AJJERN 1FHY7-0 16 A T5ALLT

phase are given in Table 11 of paragraph 7.11.2.2. of this Regulation. o [ CEAE L7z REESS Rl A ) MakiZis1T 2 HifR ESA ORS
Bz,

4.4, The limits for three-phase ESAs in configuration "REESS charging

mode coupled to the power grid" with input current > 16 A and <75 A per 4.4. 7A122EDFE 1212, ANEHENLHEYSZD 16 ABT5ALLT

phase are given in paragraph Table 12 of 7.11.2.2. of this Regulation. O TE S ERE U7~ REESS TEAT] Mz 5 341 ESA OFRA
fi% 7T

4.5. For three-phase ESAs in configuration "REESS charging mode 4.5, ASERS LAY 16 AB 75 A LT HEHHEICERE L=

coupled to the power grid™ with input current > 16 A and <75 A per phase, when REESS #E A HEakICHI1F 5 3 48 ESA |2\ Ci. IEC 61000-3-12 &
at least one of the three conditions a), b) or c) described in paragraph 5.2. of IEC ¢ 5 I ZHE S 3 OO a). b). ¢) DR L 1 ONRKEE ST

61000-3-12 is fulfilled, then the limits given in Table 13 of paragraph 7.11.2.2. A - 15 - N - -
of this Regulation can be applied. WABEITE, 71122 AOR B IRTRMEZ @AY 5 2 L BT 2,
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Figure 1 1
ESA in configuration "REESS charging mode coupled to the power grid" — [EH#EIzHEHE U7 REESS REAX] RO ESA — HMHERBRE
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Method(s) of testing for emission of voltage changes, voltage fluctuations

and flicker on AC power lines from an ESA

1. General

1.1 The test method described in this annex shall be applied to ESAs in
configuration "REESS charging mode coupled to the power grid"

1.2. Test method

This test is intended to measure the level of voltage changes, voltage
fluctuations and flicker generated by ESA in configuration "REESS charging
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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 shall be performed according to:

(@) IEC 61000-3-3 for rated current in "REESS charging mode" < 16 A per
phase and not subjected to conditional connection;

(b) 1EC 61000-3-11 for rated current in "REESS charging mode” > 16 A
and <75 A per phase and subjected to conditional connection

2. ESA state during tests

2.1. The ESA shall be in configuration "REESS charging mode coupled
to the power grid"

The state of charge (SOC) of the traction battery shall be kept between 20 per
cent and 80 per cent of the maximum SOC during the whole time duration of
the measurement (this may lead to the measurement being split into different
time slots with the need to discharge the vehicle’s traction battery before
starting the next time slot).

If the current consumption can be adjusted, then the current shall be set to at
least 80 per cent of its nominal value.

3. Test Arrangements

3.1 The tests for ESA in configuration "REESS charging mode
coupled to the power grid" with rated current < 16 A per phase and
not subjected to conditional connection shall be performed
according to paragraph 4. of
IEC 61000-3-3.
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3.2 The tests for ESA in configuration "REESS charging mode coupled
to the power grid" with rated current > 16 A and < 75 A per phase and
subjected to conditional connection shall be performed according to paragraph
6.of IEC 61000-3-11.

3.3. The test set-up for ESA in configuration "REESS charging mode
coupled to the power grid" is shown in Figures 1a and 1b of Appendix 1 to this
annex.

4, Test requirements

4.1, The parameters to be determined in the time-domain are “short
duration flicker value™, "long duration flicker value™ and "voltage relative
variation".

4.2. The limits for ESA in configuration "REESS charging mode coupled
to the power grid" with input current < 16 A per phase and not subjected to
conditional connection are given in paragraph 7.12.2.1. of this Regulation.

4.3. The limits for ESA in configuration "REESS 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 7.12.2.2. of this
Regulation.

Annex 18 — Appendix 1
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ESA in configuration "REESS charging mode coupled to the power grid”- Single 18 h#|-E#LT- REESS TEHS L IR D ESA — HARBSF
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Annex 19

Method(s) of testing for emission of radiofrequency conducted
disturbances on AC or DC power lines from an ESA

1. General

1.1. The test method described in this annex shall be applied to
ESAs in configuration "REESS charging mode coupled to the power
grid".
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1.2. Test method

This test is intended to measure the level of radio frequency conducted
disturbances generated by ESA in configuration "REESS 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 light
industrial environments.

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

2. ESA state during tests

2.1. The ESA shall be in configuration "REESS charging mode
coupled to the power grid".

The state of charge (SOC) of the traction battery shall be kept between
20 per cent and 80 per cent of the maximum SOC during the whole
frequency range measurement (this may lead to split the measurement
in different sub-bands with the need to discharge the vehicle's traction
battery before starting the next sub-bands).

If the test is not performed with a REESS the ESA should be tested at
rated current. If the current consumption can be adjusted, then the
current shall be set to at least 80 per cent of its nominal value.

3. Test arrangements

3.1. The test shall be performed according to paragraph 7.4.1. of
CISPR 16-2-1 as table-standing equipment.
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3.2. The artificial mains network to be used for the measurement
on vehicle components is defined in paragraph 4.3. of CISPR 16-1-2.

Artificial networks

The AN(s) shall be mounted directly on the ground plane. The cases of
the AN(s) shall be bonded to the ground plane.

The conducted emissions on AC and DC power lines are measured
successively on each power line by connecting the measuring receiver
on the measuring port of the related AN, the measuring port of the AN
inserted in the other power lines being terminated with a 50 Q load.

The AN shall be placed in front, aligned and on the same side of the
vehicle power charging plug.

3.3. The test set-up for the connection of the ESAs in configuration
"REESS charging mode coupled to the power grid" is shown in Figure 1
of Appendix 1 to this annex.

3.4. The measurements shall be performed with a spectrum
analyser or a scanning receiver. The parameters to be used are defined
in Table 1 and Table 2.

Table 1

Spectrum analyser parameters
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7 Peak detector Quasi-peak detector Average detector

requenc

y range RBW at Scan RBW at Scan RBW at Scan

MHz -3 dB time -6 dB time -3dB time

2615 to 9/10 10 | 9kHz 200|  9/10 10
kHz s/MHz s/MHz kHz s/MHz

Note: If a spectrum analyser is used for peak measurements, the video
bandwidth shall be at least three times the resolution bandwidth (RBW)

E—2 fE A HEE— 2 75 W T
B K -3dB T EHF | -6dB T | EBHHF -8 dB T | B
Vo # RBW | ©RBW Veik
(MHz) RBW
2615 "o 9/10 10 9 200 9/10 10
kHz s/ MHz kHz s/ MHz kHz s/ MHz
JE:

E—VREIZARIM DT HREFEATH5E . ET A HEIBIT 7 ARRET
iR (RBW) DD7<EH 3 B ET Do

Table 2
Scanning receiver parameters
Frequen Peak detector Quasi-peak detector Average detector
cyrange | BWat| Step| Dwell| BWat| Step| Dwell| BWat| Step| Dwell
MHz -6dB| size time| -6dB| size? time| -6dB| size? time
2615 to| 9 5 | 50 9 5 | 1s 9 5 | 50
kHz | kHz ms | kHz | kHz kHz | kHz ms

2 For purely broadband disturbances, the maximum frequency step size may be
increased up to a value not greater than the bandwidth value.

Note: For emissions generated by brush commutator motors without an
electronic control unit, the maximum step size may be increased up to five
times the bandwidth.
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E— 2 R HEE— 2 B FE a7
VP4 6dB| x-| 4%&| -6dB| xF| L%| 6dB| xxF| LFH
e TO| w7 | TO| »7| | TO| >\
(MHz BW| 4r BW| 47 BW | 47
) X“a X“a X“a
0.15 %> 9 5 50 9 5 1 9 5 50
% 30
kHz kHz ms kHz kHz S kHz kHz ms
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4, Test Requirements

4.1 The limits apply throughout the frequency range 0.15 to 30 MHz for
measurements performed in a semi anechoic chamber or an outdoor test site.

4.2 Measurements shall be performed with average and either quasi-peak
or peak detectors. The limits are given in Table 14 of paragraph 7.13.2.1. of this
Regulation for AC lines and in Table 15 of paragraph 7.13.2.2. of this Regulation
for DC lines. If peak detectors are used a correction factor of 20 dB as defined
in CISPR 12 shall be applied.
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Figure 1
ESA in configuration "REESS charging mode coupled to the

power grid"
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Annex 20

Method(s) of testing for emission of radiofrequency conducted disturbances
on network and telecommunication access from an ESA

1. General

1.1. The test method described in this annex shall be applied to ESAS in
configuration "REESS charging mode coupled to the power grid".

1.2. Test method

This test is intended to measure the level of radio frequency conducted
disturbances generated by ESA in configuration "REESS charging mode
coupled to the power grid” through its network and telecommunication access
in order to ensure it is compatible with residential, commercial and light
industrial environments.

If not otherwise stated in this annex the test shall be performed according to
CISPR 22.

2. ESA state during tests

2.1. The ESA shall be in configuration "REESS charging mode coupled
to the power grid".

The state of charge (SOC) of the traction battery shall be kept between 20 per
cent and 80 per cent of the maximum SOC during the whole frequency range
measurement (this may lead to split the measurement in different sub-bands

Al 20

ESA BRI —IELVBRBRERT7 I/ ERICE T 5 EERAKREEE
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with the need to discharge the vehicle's traction battery before starting the next
sub-bands).

If the test is not performed with a REESS the ESA should be tested at rated
current. If the current consumption can be adjusted, then the current shall be set
to at least 80 per cent of its nominal value.

3. Test arrangements

3.1 The test set-up shall be performed according to paragraphs 8. and 9.
of CISPR 22 for conducted emissions.

3.2. Impedance stabilization

Communication lines shall be applied to the ESA through the Impedance
Stabilization(s)s (1S)(s).

IS to be connected in the network and communication cables is defined in
paragraph 9.6.2. of CISPR 22.

The 1S(s) shall be mounted directly on the ground plane. The case of the 1S(s)
shall be bonded to the ground plane.

The conducted emissions on network and telecommunication lines are
measured successively on each line by connecting the measuring receiver on
the measuring port of the related 1S, the measuring port of the IS inserted in the
other lines being terminated with a 50 Q load.

The IS shall be placed in front, aligned and on the same side of the vehicle
power charging plug.

REESS 2B L CalBr 2 320 L 22 W AT, BA%E%@mTﬁ%ﬁ
REBLOELETH, BRMEELTHETE 25E8I201%. BREAMMED D
2 EH BOWICHRET D LD ET B,

3. RBR S
3.1. HEXOHEEIL, BHETI v 3 IO T CISPR22 @ 8IEE
FONQIEIZHE > CTHEMT D H D &9 5,

3.2. A = ARELIREHE

ISZANLTCHEETA LV ZESAICETTAbDET 5,
Iy N = BLORE,r — 7B A v B — X v R EAL
(1S) [EI&#MEIZ. CISPR22 ® 9.6 2 HHIZTHEI N TV 5,

ISIZ/Z7 v K7 l/%/L WCHEHEEZ T2 b0 L35,
FURTL—IEETHELDET B,

IS DERILXY

BIfRT 2 IS ORIER— MZBIERH LV —_"—28Hi+5 2 L2k v,
OB T A A I T2 1S ORIE R — b & 50QE faf THEGE L 721k
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3.3. The test set-up for the connection of the ESA in configuration
"REESS charging mode coupled to the power grid" is shown in Figure 1 of
Appendix 1 to this annex.

3.4. The measurements shall be performed with a spectrum
analyser or a scanning receiver. The parameters to be used are defined in Table
1 and Table 2.

Table 1
Spectrum analyser parameters

33. R8I G L 72 REESS Fe#E )7 20 > ESA OHEKEIZ
T ORBREEZ . AMHIOF RO 112737

3.4. HEIX, AT A SREIIAT Yy = Ly —"—%H
WTERTHIHEDET D, HHTIRNTA=FT, R1BIOEK?2IC
HET D,

#1
AR FNVGHERDINT A—F

Frequency Peak detector | Quasi-peak detector Average detector L e e P
be | “ads | e | odp | e | gdp | me | | 308 [ ga | ow o | Lt | ap ool e
0.15 to 30 9/10 10 | 9kHz 200 9/10 10 || (MHz) REW
kHz | s/MHz JMHz| KkHz | s/MHz 3-015 e 9/10 10 9 200 9/10 10
kHz s/ MHz kHz s/ MHz kHz s/ MHz
Note: -

If a spectrum analyser is used for peak measurements, the video bandwidth
shall be at least three times the resolution bandwidth (RBW).

Table 2
Scanning receiver parameters

E—VRIEICARIM A BREFERT H5E . ETHHEIBIE S REET
iR (RBW) DD7G<EH 3 B ET Do

=2
AX Y=V LY —IR—DINTGA—4




Peak detector Quasi-peak detector Average detector e 2 T B 2 LR A
BW | St Dwell BW | St Dwell BW | St Dwel
at sjz?Z tlj’/;e at sjz?Z ;1519 at siz?Z We] Ve 6dB | X7 > | LB -6dB | X7 > | LHEHF| -6dB | X7 | LHEF
Frequen | 4 p -6dB -6dB time || o , . , . \ .
¢y range Vol ISZE S A/ To | T ISZ S /]
MHz (MHz ] )
) BW X'a BW R'a BW R'a
0.15 to| g 5 | 50 9 5 | 1s 9 5 | 50 -
30 0157 9 5 | 50 9 5 1 9 5 | 50
kHz | kHz ms | kHz | kHz kHz | kHz ms 5 30
kHz kHz ms kHz kHz S kHz kHz ms
a

For purely broadband disturbances, the maximum frequency step size may
be increased up to a value not greater than the bandwidth value.

4, Test requirements

4.1. The limits apply throughout the frequency range 0.15 to 30 MHz for
measurements performed in a semi anechoic chamber or an outdoor test site.

4.2. Measurements shall be performed with average and either quasi-
peak or peak detectors. The limits are given in Table 16 of paragraph 7.14.2.1.
of this Regulation. If peak detectors are used a correction factor of 20 dB as
defined in CISPR 12 shall be applied.
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Figure 1
ESA in configuration "REESS charging mode coupled to the power grid"
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Annex 21

Method of testing for immunity of an ESA to Electrical Fast Transient/Burst
disturbances conducted along AC and DC power lines

1. General

1.1 The test method described in this annex shall only be applied to
ESAs. This method applies only to ESA in configuration "REESS charging
mode coupled to the power grid™.

1.2. Test method

This test is intended to demonstrate the immunity of the ESA.  The ESA shall
be subject to Electrical Fast Transient/Burst disturbances conducted along AC
and DC power lines of the ESA as described in this annex. The ESA shall be
monitored during the tests.

If not otherwise stated in this annex the test shall be performed according to
IEC 61000-4-4.

2. ESA state during tests in configuration "REESS in charging mode
coupled to the power grid"

2.1. Basic ESA conditions

The paragraph defines minimum test conditions (as far as applicable) and
failures criteria for ESA immunity tests.

BRI 21
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1.1, AKMANCHET 2B FET, ESAICOREHT L0 LT

D, ZOJEIF, TEMEICEES L7 REESS BB A Wk ESAIZ
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12, RERIFIE
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"REESS
conditions

charging mode” FESA test

Failure criteria

[REESS # &) ESA 7 X M4/ TSI

ESA shall be in configuration "REESS
charging mode coupled to the power grid".

The state of charge (SOC) of the traction
battery shall be kept between 20 per cent
and 80 per cent of the maximum SOC
during the whole time duration of the
measurement (this may lead to the
measurement being split into different
time slots with the need to discharge the
vehicle’s traction battery before starting
the next time slot).

Incorrect
condition
(e.g. over-current,
overvoltage)

charging

If the current consumption can be adjusted,
then the current shall be set to at least 20
per cent of its nominal value.

2.2. Only non-perturbing equipment shall be used while monitoring
the ESA. The ESA shall be monitored to determine whether the
requirements of this annex are met (e.g. by using (a) video camera(s), a
microphone, etc.).

3. Test equipment

3.1 The test equipment is composed of a reference ground plane (a
shielded room is not required), a transient / burst generator,
CouplingDecoupling Network (CDN) and capacitive coupling clamp.

3.2. The transient/burst generator shall meet the condition defined in
paragraph 6.1. of IEC 61000-4-4.

ESA 13 TFEJM8I#4E L 7= REESS FeiB =) ) IRHE (B - S
et 5, /L)

HER AR | BREH Ay 7 ) — o)
FrEEIRAE (SOC) A AR SOC D 20%7H 5 80%
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A LA Ty b F& BB 2 R O BEE)
TV —EKETD),

BB A ETE 25510, BIRE A
EDDR L H 20%ITRET DD LT D,

22.  ESAZEMRLTLAMIL. EHERBLITERNDLDET D, K
MEIDBEEHMNFH=ENTNEMNEINEZHIET 51O ESAZERT S
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BRlEhd,
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3.3.  The Coupling/Decoupling Network shall meet the condition defined
in paragraph 6.2. of IEC 61000-4-4. When the Coupling/Decoupling
Network cannot be used on AC or DC power lines, the capacitive coupling
clamp defined in paragraph 6.3. of IEC 61000-4-4 can be used.

4, Test set-up

4.1. The ESA test setup is based on the laboratory type set-up as
described in paragraph 7.2. of IEC 61000-4-4.

4.2. The ESA shall be placed directly on the ground plane.

4.3. The Technical Service shall perform the test as specified in
paragraph 7.15.2.1. of this Regulation.Alternatively, if the manufacturer
provides measurement from a test laboratory accredited to the applicable
parts of ISO 17025 and recognized by the Type Approval Authority, the
Technical Service may choose not to perform the test to confirm that the
ESA meets the requirements of this annex.

5. Generation of required test level
5.1. Test methodology
5.1.1. The test method according to IEC 61000-4-4 shall be used to establish

the test level requirements.
5.1.2. Test phase

The ESA shall be positioned on the ground plane. The Electrical Fast
Transient/Burst (EFT/B) shall be applied on the ESA on the AC/DC power

33. #AE/HEFESEERMEIE. 1IEC 61000-4-4 D 6.2 IBICHESINI-FH
T30 ET S, ACEIEDCEBRIAVICEWVWT, BE/BiEEME
HHEEERATERMES L. IEC 61000-4-4 D 6.3 HICHRESN-REHKE
IS TERANSIENTES,

4. HERERTE
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RIEEITE D
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43, B, 71521 BISRET HHBRERR I HEDET S,
HBHLE.1SO 17025 DB T /A EDVWTREERIT. h DR AR
AL EARBLABEERMAOHEIN-AEEZ BB EHEENIRE TS
IBAICIE, BB, ESA AKRMBIDEHEFE-T _LEHRT 50
DHBREEELLEVERZETHENTES,

5. ERSNDHEBL AL DERK

51. HERFIE

5.1.1. BELANIEHEZHEILTH=0IZ, IEC 61000-4-4 [ZHE>1-RER A
EERAWSEDET S,

512. FARKIz—X
ESAMZ 7T F7L—r RICES b D LT 5, ARAIOfFEROK 1125
#HI DR, CONEZHWT, HEARD AC/DC ERT A 2B



lines in common modes by using CDN as described in Figure 1 of Appendix 1 T. ESA ICERME N ~—2 ~ (EFT/B) Z2HIINT 3D &4
to this annex.
Al

S BN ST T e SRR 2 )~ S
The test setup shall be noted in the test report. HBREZMBRE RTS8 T 2,
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Method of testing for immunity of ESAs to surges conducted along AC and DC
power lines

1. General

1.1 The test method described in this annex shall only be applied to
ESAs. This method applies only to ESAs in configuration "REESS charging
mode coupled to the power grid".

1.2. Test method

This test is intended to demonstrate the immunity of the ESA. The ESA shall
be subject to surges conducted along AC and DC power lines of the ESA as
described in this annex. The ESA shall be monitored during the tests.

If not otherwise stated in this annex the test shall be performed according to
IEC 61000-4-5.

2. ESA state during tests in configuration "REESS in charging mode
coupled to the power grid"

2.1. The ESA shall be in charging mode.
2.1.2. Basic ESA conditions

The paragraph defines minimum test conditions (as far as applicable) and
failures criteria for ESA immunity tests.
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"REESS charging mode" ESA test conditions

Failure criteria

IREESS #5570/ ESA #tBEN

TSR

ESA shall be in configuration "REESS

charging mode coupled to the power grid".

The state of charge (SOC) of the traction
battery shall be kept between 20 per cent and
80 per cent of the maximum SOC during the
whole frequency range measurement (this may
lead to split the measurement in different sub-
bands with the need to discharge the vehicle's
traction battery before starting the next sub-

bands).

If the test is not performed with a REESS the
ESA should be tested at rated current. If the
current consumption can be adjusted, then the
current shall be set to at least 20 per cent of its

nominal value.

Incorrect charging
condition

(e.g. over-current,
overvoltage)
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2.2.

Only non-perturbing equipment shall be used while monitoring the
ESA. The ESA shall be monitored to determine whether the requirements of this

annex are met (e.g. by using (a) video camera(s), a microphone, etc.).

3. Test equipment
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3.1. The test equipment is composed of a reference ground plane (a
shielded room is not required), a surge generator and a Coupling/Decoupling
Network (CDN).

3.2. The surge generator shall meet the condition defined in paragraph
6.1. of IEC 61000-4-5.

3.3. The Coupling/Decoupling Network shall meet the condition defined
in paragraph 6.3. of IEC 61000-4-5.

4, Test set-up

4.1, The ESA test set-up is based on the set-up described in paragraph
7.2. of IEC 61000-4-5.

4.2. The ESA shall be placed directly on the ground plane.

4.3. The Technical Service shall perform the test as specified in
paragraph 7.16.2.1. of this Regulation.

Alternatively, if the manufacturer provides measurement from a test laboratory
accredited to the applicable parts of 1ISO 17025 and recognized by the Type
Approval Authority, the Technical Service may choose not to perform the test to
confirm that the ESA meets the requirements of this annex.
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5.1.2.  Test phase 512. #HEIx—X

The ESA shall be positioned on the ground plane. The electrical surge shall be ~ EoA [FTSURTL—2 LITESRDET B AMBIDFEROR 1 MHE 4 (2

applied on the ESA on the AC/DC power lines between each line and earthand  sp#42 41 . CDN £HLVT. AC/DC BESAVIZENTESAVET—
between lines by using CDN as described in Figures 1 to 4 of Appendix 1 to

this annex. A BLUSAUBTESAICER Y —CFNMT 280D ET 5,
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The test set-up shall be noted in the test report AROBEEZHRL A — MCRBT OO LTS
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ESA in configuration "REESS charging mode coupled to the power grid" MEAMISERL T REESS TR IMAD ESA
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ESA in configuration "REESS charging mode coupled to the power grid" - [ A48 = 4E L= REESS 2B A D ESA — AC(348) BESAY
Coupling between each line and earth for AC (three phases) power lines
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