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TF-EMC Status Report - General

4 TF-EMC meetings took place since March 2021
Proposals from OICA EMC-TF and CPs have been issued and discussed.

As scheduled, an informal document has been prepared for the GRE-85 session
with :

— agreed proposals

— and/or proposals still under discussion (but with detailed proposed wording)
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Status report *
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TF-EMC Status Report — Informal document

* Proposals in informal document already agreed within TF-EMC (highlighted
in green)

Suppression of FM band CISPR 25 measurement as alternative to vehicle CISPR 12
measurement for narrowband radiated emission

Suppression of 800 mm Stripline method for ESA immunity testing

Extension of possible use of simplified measurement for test performed by technical services
to vehicle in charging mode test

Note to precise « link » between ECE R10 and ISO 26262
Addition of official definitions in regard to autonomous vehicles

Precision on ESA transient immunity test for charging mode configuration



TF-EMC Status Report - Informal document

* Proposals in informal document still under discussion within TF-EMC (highlighted
in yellow)

Addition of reverberation chamber method for ESA testing

Consideration of non-residential environment for emission of radiofrequency conducted disturbances
on AC or DC power lines — Vehicle in charging mode

Precision for minimum charging current for vehicle and ESA in DC charging mode emission test

Precision in each concerned annex for vehicle in charging mode of the charging modes to be tested
and of the charging cables to be used

Emission measurement (conducted and radiated) instrumentation — Potential use of FFT (Fast Fourier
Transform)

Consideration of autonomous vehicles (ADAS functions) for radiated immunity test
Precision on e-call testing for vehicle radiated immunity

Precision on operating conditions and failure criteria for ESA in charging mode immunity test
Precisions for trolleybuses

Extension up to 6 GHz of radiated immunity test frequency range

Introduction of vehicle ESD test
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e Suppression of FM band CISPR 25 measurement as alternative to vehicle
CISPR 12 measurement for narrowband radiated emission

Clause 6

Annex 5
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* ESA immunity test methods : suppression of 800 mm Stripline + potential
addition of Reverberation chamber method

6821 If tests are made using the methods described in Annex 9, the immunity test

levels shall be 80 volts/m root-mean-square for the 150 mm striply
Clause 6 cving | mebod. 15l ot 0 silineoing

75 volts/m pms for the Transverse Electromagnetic Mode (TEM) cell
testing method, 60 mA rms for the bulk current injection (BCI) testing method,
CI 7 and-30 volts'm pms for the free field testing method and [21] volts'm rms for
ause the reverberation chamber testing method in over 90 per cent of
the 20 to 2,000 MHz frequency band, and to a minimum of 50 volts-"mﬁ for
the 150 mm ipline testing method, . . . .
62.5 volts/m o 121 ESAs may comply with the Tequirements of any c-_ambmanun of the follqrm.ug
50 mA for the bulk current iniection test methods at the manufacturer’s discretion provided that theze results m the
An nex 9 mfcrzt%fﬁeeﬁeldtesﬁng ]J and | fuall frequency range specified in paragraph 3.1. gf this annex being covered:
chamber testing method over the whole : i)  Absorber chamber test according to ISO 11452-2;

ib)  TEM cell testing according to IS0 11432-3;

i)  Bulk cumrent injection testing zccording to IS0 11432-4;
{d)  Shpline testing according to ISO 11452-5;

i)  Reverberation chamber test according to IS0 11452-11;
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* ESA immunity test methods : suppression of 800 mm Stripline + potential
addition of Reverberation chamber method

4.8 Feverberation chamber test
461, Test method

This test method allows the testing of vehicle electrical/electronic systems by
exposing an ESA to stahistically homogeneous and 1sotropic electromagnetic
fields created by injected and stired mechanically.

4463 Test methodology
The test shall be performed according 180 11432-11)

A M e e s S A S S A R r e oo
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* Emission of radiofrequency conducted disturbances on AC or DC power lines

— Vehicle in charging mode

752, Vehicle type approval limit for vehicle charged in residential environment
7521, If measurements are made vsing 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 power lines
Freguency {MHz) Limits and detector
013t 0.5 66 to 56 dBu'V (quasi-peak) 56 to 46 dBpV (average)
(linearly decreasing with logarithm of frequency)
05to 3 56 dBuV (quasi-peak) 46 dBpV (average)
5to 30 60 dBuV (quasi-peak) 30 dBpV (average)
7522 If measurements are made using the method described in Annex 13, the limits

on DC power lines are those defined 1 IEC 61000-6-3
and given in Table 8.

Table 8
Maximum allowed radiofrequency conducted disturbances on DC power lines

Freguency (MHz) Limits and detector
0151005 79 dBuV (quasi-peak)
66 dBuV (average)

0.5t 30 73 dBuV (quasi-peak)
60 dBuV (average)

F.5.3. Vehicla type approval limit for vehicle charged only in other environment than
rezidential environment

7.5.3.1 For specific vehieles which are charged only with charging stztions locatad m
area characterizad by a separate power network supplied from a ligh or
medivm voliage tansfomnmer, dedicated for the supply of the metallation
(buzaz, heavy duty trucks, ete..), it can be appropriate to apply limits from IEC
61000-5-4.

75.3.2 In this casa, the manufacturer shall provide a staternent that the vehicla can be
uzed m "REESS charsmg mode coupled to the power gnd” onlv m area
characterized by a saparate power network, supplied from a high or mediom
voltage transformer, dedicated for the supply of the installation. The
manufachrer shall provida a statement that the vehicle shall ba charged nnon-
rezidential enviromment onby. This mformation shall be made publicky
available followmng the type approval

7532 If measurements are made uzing the method desenibed m Annax 13, the lonits
on AC power linez ara those defined in IEC 61000-6-4 and given in Table .

Table &
Maximuom allowed radiofrequency conducted dizturbances on AC power lines
Fragquency (M) Limits amd detectar
0.15 ta 0.5 70 dBu (quasi-peak) &6 dBpW (#verags)
0.5 to 30 73 dBuV (quasi-peak]) 60 dBpV (#veraga)

7.53.3. If measurements are made u=ing the method described m Annex 13, the lomits
on DC power lme: are those defined m [EC  61000-6-4

and given in Table 9.
Table 9

Maximum allowed radiofrequency conducted dizturbances on DC power lines
Fragquency (MFE) Limits amd detectar
0151003 80 dBuV (guasi-peak)
T8 dEpV (average)
0510 30 &3 dBy'V (quasi-peak)
70 dEpN (zveraze)

Distinction between residential and other environments (less stringent requirement for
non-residential environment) in line with IEC 61000-6-3 and 61000-6-4 with associated
statement that vehicle can be charged only in non-residential environment.
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* Emission of radiofrequency conducted disturbances on AC or DC power lines
— Vehicle in charging mode

Annex 2A 73.  Environment of charging (residential, non-residential)

- e S wLLE e

Environment of charging for EV and PHEY -
Type of vehicle valid for residential environment: .

Annex 3A

Type of vehicle valid for non-residential environment: ...

Lad

Clause 7 7532 [ i B2, {i e e B Erer SLim L T S T EE A hn e e e e
used in "REESS charging mode coupled to the power grid" only in area
characterized by a separate power network, supplied from a high or medium
voltage transformer, dedicated for the supply of the installation. The
manufacturer shall provide a statement that the vehicle shall be charged 1n non-
residential environment only. This information shall be made publicly
available following the type approval
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* Precision for minimum charging current for vehicle and ESA in charging mode
emission test

Annex 4 If the current consumption can be adjusted, then the current shall be set to at
least 80 per cent of its ralue
Annex 7 for AC chargmg.
If the current consumption can be adjusted, then the current shall be set to at
Annex 13 least 20 20 per cent of 1tz nominal value or to a minimum of 20 A (1f the 20 per

cent of itz nominal value cannot be achieved i the test facility) for DC
A 7 chargmg unless another value 1z apreed with the type approval authorities.
nnex

Annex 19

Annex 20

10



TF-EMC Status Report — Informal document

* Precision in each concerned annex for vehicle in charging mode of the
charging modes to be tested and of the charging cables to be used

An nex 4 The vehicle shall be tested in the following charging mode configurations (if
available on the vehicle) ;

Annex 6

An nex 1 1 - AC Mode 2 with each ICCPD charging cable provided by the vehicle
manufacturer (if there are more than one ICCPD cable type/length provided by DECKGdaE;
the vehicle manufacturer, then choice of cable to be agreed with TS) unless
An nex 1 2 ICCPD charging cable 1s ESA type-approved.

- AC Mode 3 ;

Annex 13

Annex 14

three-phase only if vehicle can be charged from one phase or from
A nnex 1 5 three-phase with only one charging cable provided by the vehicle manufacturer
(1if there are more than one cable type/length provided by the vehicle
manufacturer, then choice of cable to be agreed with TS).

Annex 16
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* Extension of possible use of simplified measurement for test performed by
technical services on vehicle in charging mode test

4.4, Measurements

The Technical Service shall perform the test at the intervals specified in the
Annex 4 CISPR 12 standard throughout the frequency range 30 to 1,000 MHz,

Alternatively, if the manufacturer provides mezsurement data for the whoele
frequency band from a test laboratory accredited to the applicable parts of IS0
17025 and recognized by the Type Approval Authonty, the Techmcal Service
may divide the fraquency range in 14 frequency bands 30-34, 3445 4560,
G020, 80-100, 100-130, 130-170, 170-225, 225-300, 300400, 400-523,
525700, TO0-830 and 330-1,000 MHz and perform tests at the 14 frequencies
giving the highest emizsion levels within each band to confirm that the vehicle
Annex 13 mests the requirements of this annex.

Annex 6

Annex 14

Annex 15

Annex 16
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* Emission measurement (conducted and radiated) instrumentation — Potential
use of FFT (Fast Fourier Transform)

A 4 43, The measurements shall be performed with a spectrum analyser or a scanning
N2 receiver. The parameters to be used are defined in Table 1 and Table 2.

Spectrum analysers and FFT-based instruments, that meet the requirements
of CISPE. 16-1-1, may be uzed for conformity measurements. FFT-based
meazuring mstruments shall contimionsly record and evaluate the signal
during the measurement time. If using FFT-based instnuments, the

minimum measurement time shall be 1 s per analysis frequency band (in real-
Annex 8 time mode) of the FFT instrument.

Annex 5

Annex 7

Annex 13
Annex 14

Annex 19

Annex 20
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* Consideration of autonomous vehicles (ADAS functions) for radiated
immunity test

Automated driving system shall be operational'! | Does not remain in a failure safe mode or

expected falure operational mode

1 Automated dnving systems are tumed on by the driver bt some or all AV fimetions may reverttoa
whese svstam 15 monttonne sansors but 1= not actvely “dmmg” the velucle due to plansbality =

2115 If the vehicle 15 equipped with an automated driving system the immunity test
shall demonsirate the vehicle stays mn a farlure safe mode or expected failure
operational mode during the test in 30km'h mode or Brake mode. If it 15 not
possible to activate the automated dnving system due to another fimehion (e.g.
tun lamp, wiper, etc), these function(s) may be tumed off. Then additionnal
test mun(s) may be necessary to cover untested fimction(s) (e.g. tum lamp,
wiper, etc). Automated steering and braking may be deactivated to ensure a
safe test environment
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* Precision on e-call testing for vehicle radiated immunity

"-gmergency-calling-systems- " vehicle test-conditionsH

Failure-criteriall

Emergency-calling systems-functionality shall -be-

tested before launching the test-and-after the test-{erther-
by -performing-a-functionality-self-test-or by-a-manually -

or-automatically-enabled-call either to-emergency-
services-orto-emulated system)

An-emergency -calling {erther by performing -a-

functionality -self-test-or-by-a-manually-or-automatically -

enabled-call-either to-emergency services-orto-
emulated -svstem)-shall ‘be-launched -at the-beginning-of-
the test-with field wrradiation 1

To-be-definedq)
8]
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* Precision on operating conditions and failure criteria for ESA in charging
mode immunity test

Failure criteria

"REESS charging mods" ES4 text conditions

Temporary loss of chargms
finction 1= allowed, provadad
that there 15 no meomact
charging condition (e.z. over-
current, overvoliags) and the
function can be restored by a
usze of tools, such as tummg
off'on the DUT, after the

Annex 9

Annex 21

Annex 22

disturbancs 15 removed.

"REESScharging-mode"-ESA test-condifionst Failure-criteriat

ESA shallbeinconfiguration"REESS charging- mode coupled- | Incerrect-charsing-condition '
to-the-power-grid" § fe-s—over current-evervoltasely

The state-of-charge-(SOC)-of the traction-battery shall-be-kept- | Temporary-loss-of-charging-
between-20-per-cent-and- 80-per-cent-of-the-maximum-S0C- function-is-allowed, provided that-
during the-whole frequency range measurement-(this-may-lead- | there-is-no-in correct-charging-
to-split-the-measurement-in-different-sub-bands-with the-need- | ., ndition {e.g.-over-current -
to-discharge-the-vehicle's-traction-battery - before-starting the- | . o0 se)-and the function-can-

next-sub-bands). | berestored by -a-simple-

If-the test-is-not-performed with-a-REESS-the ESA -should-be- | intervention, -without-theuse-of-
tested- at- rated- current.- If- the- current- consumption- can- be- | tools,-such-as-turning -off/on-the-

adjusted, then-the-current-shall-be-set-to-at-least-20-per-cent-of- | DUT, -after-the-disturbance-is-
- NN . = | reanoved =
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* Extension of frequency range up to 6 GHz

642 Vehicle immunity type approval limits

6421 Iftests are made using the method described 1n Annex 6, the field strength shall
be 30 volts’'m rms (root mean squared) 1n  over 90 per cent of
the 20 to 2,000 MHz frequency band and a mimimum of 25 volts/m rms over
the whole 20 to 2,000 MHz frequency band. The field strength shall be [10]

7.7.2.1 volts/m rms (root mean squared) in over 90 per cent of the 2.000 to 6,000 MHz

frequency band and a minimum of [8] volts/m tms over the whole 2,000 to

6,000 MHz frequency band

7.18.2.1
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* |Introduction of vehicle ESD test

6.5.
6.5.1.

652

sSpecifications concerning immumnity of vehicles to Electrostatic discharge ™
Method of testing

The method described 1n ISO10603: 2008/Amd 1:2014 shall be used as the
method of measurement of the vehicle in areas where an ESD in standard use
hs possible (e g. by touching by the driver or occupants during driving, entry
into or exit from the vehicle).

Vehicle immunity type approval limits

Test level II { £8kV) at functional status Class B, according to I5010605:
2008/Amd 1:2014 applies.™

18
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* Precision on ESA transient immunity test for charging mode configuration

2. Immunity against transient disturbances conducted along 12/24 V supply lines.
Annex 10

.applj,r the test pulses 1, 2a_. 2b. 3a, 3b and 4 according to the International

Standard ISO 7637-2 to the supply lines as well as to other connections of

ESAs which may be operationally connected to supply lines.

691 Method of testing 7191 Method of testing
The immunity of ESA representative of this type shall be tested by the The immunity of ESA representative ofits type shall be tested by the method(s)
method(s) according to 130 7637-2 as described in Annex 10 with the test according to IS0 7637-2, as described in Armex 10 with the test levels given
Table 2
) Tahle 18
& IIIiIIﬂ]IIltj" of ESA Imllil]]]i‘l}" of ESA
Test pulse JTmmunigy rest Relared fo immuwty relaed Not relared ro immwty relared . Fncrional stas -
nuher Ievel | functions  fmerions Test puise | Jomuniy ] ] ] ] . ]
1 i o B nuher tear level Relaed o tromwnty relaed fimctions | Nor related to tomnunigy related funcrions
b I C D la | B D
3a'3b oI A D b il C D
4 m B D : 3 | A D
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* Miscellaneous

Scope

Definitions
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* Miscellaneous

6.10.8. Trolleybuses: AC / DC mains portion of the vehicle propulsion system shall
be excluded from this Regulation.

21
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* Proposals still under consideration within TF-EMC (not included in
informal document)

— Improvement of test set-up figures and descriptions for vehicle in configuration "REESS
charging mode coupled to the power grid"

— Improvement of test set-up figures and descriptions for ESA in configuration "REESS charging
mode coupled to the power grid"

— Update of standards normative references to more recent editions
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* Next steps for R10 revision

— As proposed and agreed during GRE 84" session the next steps will be to
propose formal working documents for R10 revision at the 2 next GRE sessions

April 2021 October 2021 April 2022 October 2022
GRE session GRE session GRE session GRE session

b >

Status report * * *

from TF-EMC

R10 revision R10 revision R10 revision Final
Informal Formal working formal working
document document document

23
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