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Paragraph 6, amend to read:

"6. Specifications in the configurations other tHRESS charging mode coupled
to the power grid" "

Insert a new paragraph 7, to read:

"7. Additional specifications in the configuratidRESS charging mode coupled
to the power grid" "

Paragraphs 7 to 13, renumber as paragraphs 8 to 14

"8. Amendment or extension of a vehicle type apaldéellowing
electrical/electronic sub-assembly (ESA) additiosubstitution ....................
9. Conformity Of ProduUCHION .........vvviiieii e
10. Penalties for non-conformity of producCtion................eeeeviiiiiiiiiiiiiiieeeeeennn.
11. Production definitely discontinued .......cccce.vvveveieiiiiiiiiiie e,
12. Modification and extension of type approvahofehicle or ESA ....................
13. Transitional PrOVISIONS ..........uveeie e e s eettiiee e e ee e s e snaraeee s
14. Names and addresses of Technical Services cting@approval tests, and of

Administrative DepartmentsS .........coooiiiiiceeeee e ..

Annexes, insert new Annexes 11 to 16, to read:

"Annexes

11. Method(s) of testing for emission of transéeott harmonics generated on AC
power lines from vehicle

12. Method(s) of testing for emission of voltageaeges, voltage fluctuations
and flicker on AC power lines from vehicle

13. Method(s) of testing for emission of radiofreqcy conducted disturbances
on AC or DC power lines from vehicle

14. Method(s) of testing for emission of radiofreqcy conducted disturbances
on network and telecommunication access from vehicl

15. Method(s) of testing for immunity of vehiclés electrical fast transient /
burst disturbances conducted along AC and DC ptines

16. Method(s) of testing for immunity of vehiclessurges conducted along AC
and DC power lines"
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Paragraphs 1.2. and 1.3., amend to read:

"1.2. Components and separate technical units dento be fitted in these
vehicles with the limitation given in paragraph .3.2 with regard to
electromagnetic compatibility.

1.3. It covers:

(a) requirements regarding the immunity to radiatesd conducted
disturbances for functions related to direct cdntyb the vehicle,
related to driver, passenger and other road usestgction, related to
disturbances, which would cause confusion to tinedior other road
users, related to vehicle data bus functionaléiated to disturbances,
which would affect vehicle statutory data;

(b)  requirements regarding the control of unwantetliated and
conducted emissions to protect the intended usesleftrical or
electronic equipment at own or adjacent vehiclesearby, and the
control of disturbances from accessories that neayekrofitted to the
vehicle.

(c) additional requirements for vehicles providiogupling systems for
charging the RESS regarding the control of emissiamd immunity
from this connection between vehicle and power.yrid

Paragraphs 2.5. and 2.6., amend to read:

"2.5. "Broadband emissibmrmeans an emission, which has a bandwidth greater
than that of a particular measuring apparatus ceiver (International
Special Committee on Radio Interference (CISPR)s2gond edition 2002
and corrigendum 2004).

2.6. "Narrowband emissidrmeans an emission which has a bandwidth less than
that of a particular measuring apparatus or rece{@SPR 25, second
edition 2002 and corrigendum 2004)."

Paragraph 2.7., amendo read:

"2.7. "Electrical/electronic system" means (an) electrical and/or electronic
device(s) or set(s) of devices together with angoeimted electrical
connections which form part of a vehicle but whate not intended to be
type approved separately from the vehicle. Both R B8d Coupling system
for charging the RESS are considered electricldatmnic systems."”

Paragraph 2.12., amend to read:
"2.12. Tmmunity related functions" are:
(a) Functions related to the direct control @& tiehicle:

0] by degradation or change in: e.g. engine, gdamake,
suspension, active steering, speed limitation @ssyic

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

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

(f)  Function related to the RESS in charging modepted to the power
grid:
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0] by leading to unexpected vehicle motion."
Insert new paragraphs 2.13. and 2.14., to read:

"2.13. 'RESS' means the rechargeable energy storage systenpritwties electric
energy for electric propulsion of the vehicle.

2.14. 'Coupling system for charging the RESS' means the electrical circuit
installed in the vehicle used for charging the RESS

Paragraph 3.1.3., amend to read:

"3.1.3. The vehicle manufacturer shall draw upchesdule describing all relevant
vehicle electrical/electronic systems or ESAs, bsgjes, variations in body
material, general wiring arrangements, engine tiaria, left-hand/right-hand
drive versions and wheelbase versions. Relevaritieeblectrical/electronic
systems or ESAs are those which may emit significamadband or
narrowband radiation and/or those which are inwblire immunity related
functions of the vehicle (see paragraph 2.12.) #mmse which provide
coupling systems for charging the RESS."

Insert a new paragraph 3.1.9., to read:

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

Paragraph 5.1., amend to read:

"5.1. An approval number shall be assigned to eatiicle or ESA type approved.
The first two digits of this number shall indicatee series of amendments
corresponding to the most recent essential techainandments made to the
Regulation at the date of approval. A Contractirgty? may not assign the
same approval number to another type of vehicESA."

Paragraph 6., amend to read:

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

Paragraph 6.4.2.2., amendo read:

"6.4.2.2. The vehicle representative of its typellshe considered as complying with
immunity requirements if, during the tests perfodma accordance with
Annex 6, there shall be no degradation of perfoeanf "immunity related
functions”, according to paragraph 2.1. of Annéx 6.

Paragraph 6.2.7.1., amend to read:

"6.7.2.1. If tests are made using the methods destin Annex 9, the immunity test
levels shall be 60 volts/m root-mean-squémas) for the 150 mm stripline
testing method, 15 voltsi/m rms for the 800 mm Bigp testing
method, 75 volts/m rms for the Transverse Electigmatic Mode (TEM) cell
testing method, 60 mA rms for the bulk current dtien (BCI) testing
method and 30 volts/m rms for the free field tegtinethod in over 90 per
cent of the 20 to 2,000 MHz frequency band, ana manimum of 50 volts/m
rms for the 150 mm stripline testing method, 1208s/m rms for
the 800 mm stripline testing method, 62.5 volts/msr for the TEM cell
testing method, 50 mA rms for the bulk current dtign (BCI) testing
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method and 25 volts/m rms for the free field tegtimethod over the
whole 20 to 2,000 MHz frequency band."

Paragraph 6.8., amend to read:

"6.8.

6.8.1.

Specifications concerning the immunity of ESt transient disturbances
conducted along supply lines.

Method of testing

The immunity of ESA representative of its type IsH#e tested by the
method(s) according to ISO 7637-2 (second editi@®2and Amd1:2008) as
described in Annex 10 with the test levels givetaiole 1."

Paragraph 6.9., amend to read:

"6.9.

6.9.1.

Specifications concerning the emission ohgrant conducted disturbances
generated by ESAs on supply lines.

Method of testing

The emission of ESA representative of its typellsba tested by the
method(s) according to ISO 7637-2 (second editi@®2and Amd1:2008) as
described in Annex 10 for the levels given in tahle

Paragraph 6.10.5., amend to read:

"6.10.5.

Emission of transient conducted disturlkeangenerated by ESAs on supply
lines.

ESAs that are not switched, contain no switchedoonot include inductive
loads need not be tested for transient conductedseon and shall be
deemed to comply with paragraph 6.9."

Insert new paragraphs 7. to 7.10.1., to read:

7.

7.1.
7.1.1.

7.1.2.

7.1.3.

7.2.
7.2.1.

Additional Specifications in the Configuration
"RESS charging mode coupled to the power grid."

General specifications

A vehicle and its electrical/electronic sys(s) shall be so designed,
constructed and fitted as to enable the vehiclecanfiguration "RESS

charging mode coupled to the power grid", to compith the requirements

of this Regulation.

A vehicle in configuration "RESS chargingdaaoupled to the power grid"
shall be tested for radiated emissions, immunityradiated disturbances,
conducted emissions and immunity to conducted diances.

Before testing the Technical Service hasrépare a test plan in conjunction
with the manufacturer, for the configuration "RE&®rging mode coupled
to the power grid" configuration which containslesst mode of operation,
stimulated function(s), monitored function(s), géskcriterion (criteria) and
intended emissions."

Specifications concerning broadband electraratig radiation from vehicles

Method of measurement
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7.2.2.
7.2.2.1.

7.2.2.2.

7.3.

7.3.1.

The electromagnetic radiation generated by theclehepresentative of its
type shall be measured using the method describdchmex 4. The method
of measurement shall be defined by the vehicle fis@twrer in accordance
with the Technical Service.

Vehicle broadband type approval limits

If measurements are made using the medksdribed in Annex 4 using a
vehicle-to-antenna spacing of 10.0+£ 0.2 m, the itimshall be 32 dB
microvolts/m in the 30to 75 MHz frequency band &2d to 43 dB
microvolts/m in the 75 to 400 MHz frequency banbistlimit increasing
logarithmically with frequencies above 75 MHz aswh in Appendix 2. In
the 400 to 1,000 MHz frequency band the limit remaconstant at 43 dB
microvolts/m.

If measurements are made using the medkedribed in Annex 4 using a
vehicle-to-antenna spacing of 3.0 £ 0.05 m, the itimshall be 42 dB
microvolts/m in the 30to 75 MHz frequency band d8do 53 dB
microvolts/m in the 75 to 400 MHz frequency banHistlimit increasing
logarithmically with frequencies above 75 MHz aswh in Appendix 3. In
the 400 to 1,000 MHz frequency band the limit remaconstant at 53 dB
microvolts/m.

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

Specifications concerning emission of harm®ria AC power lines from
vehicles

Method of measurement

The harmonics emission on AC power lines generdigdthe vehicle
representative of its type shall be measured uiegmethod described in
Annex 11. The method of measurement shall be difimg the vehicle
manufacturer in accordance with the Technical $etvi
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7.3.2. Vehicle type approval limit

7.3.2.1. If measurements are made using the medesdribed in Annex 11, the
limits for input current 16 A per phase are those defined in IEC 61000-3-2
(edition 3.2 — 2005 + Amd1:2008 + Amd2:2009) anekgiin table 3.

Table 3
Maximum allowed harmonics (input current < 16 A per phase)
Harmonic number Maximum authorized harmonic current
n A
Odd harmonics
3 2.3
5 1.14
7 0.77
9 0.40
11 0.33
13 0.21
15<n<39 0.15x15/n
Even harmonics
2 1.08
4 0.43
6 0.30
8<n<40 0.23x8/n

7.3.2.2. If measurements are made using the method desdrib&dnex 11, the limits for
input current > 16 A ang 75 A per phase are those defined in IEC 61000-3-12
(edition 1.0 - 2004) 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

Mirl;iscr'r:m Acceptable individual harmonic current 1/1; % Maxi rmmrcumri(r)e(r; harmonic
I3 Is I lo l11 l13 THD PWHD
33 21.6 10.7 7.2 3.8 3.1 2 23 43
66 24 13 8 5 4 3 26 2
120 27 15 10 q 4 30 30
250 35 20 13 9 6 40 40
>350 41 24 15 12 10 8 47 a7

Relative values of even harmonics lower or equdashall be lower than 16/n %. Even

harmonics greater than 12 are taken into accoutieifHD and PWHD the same way than odd
harmonics.

Linear interpolation between successive valuessgifRauthorized.
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Table 5

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

Acceptable individual harmonic

Minimum Ree current 1/l % Maximum current harmonic ratio %
Is I l11 l13 THD PWHD

33 10.7 7.2 3.1 2 13 27

66 14 9 5 3 16 25

120 19 12 7 4 27 28

250 31 20 12 7 37 38

> 350 40 25 15 14 48 46

Relative values of even harmonics lower or equd2shall be lower than 16/n %. Even
harmonics greater than 12 are taken into accoutieifHD and PWHD the same way than odd
harmonics.

Linear interpolation between successive valuessgifauthorized.

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

Minimum Rge Acceptable individual harmonic current Maxi mum current harmonic
Iof11 % ratio %
Is Iz l11 l13 THD PWHD

33 10.7( 7.2 3.1 2 13 22

>120 40 25 15 10 48 44

Relative values of even harmonics lower or equa2shall be lower than 16/n %. Even
harmonics greater than 12 are taken into accouieifHD and PWHD the same way than odd

harmonics

7.4. Specifications concerning emission of voltapanges, voltage fluctuations
and flicker on AC power lines from vehicles.

7.4.1. Method of measurement
The emission of voltage changes, voltage fluctustiand flicker on AC
power lines generated by the vehicle representativéts type shall be
measured using the method described in Annex 12 Tiethod of
measurement shall be defined by the vehicle matwtfarcin accordance with
the Technical Service.

7.4.2. Vehicle type approval limit

7.4.2.1. If measurements are made using the medesdribed in Annex 12, the
limits for rated currenk 16 A per phase and not subjected to conditional
connection are those defined in IEC 61000-3-3 i@ui2.0 - 2008) and given
in table 7.

Table 7

Maximum allowed voltage changes, voltage fluctuatits and flicker (rated current <
16 A per phase and not subjected to conditional corection)

Limits

Values given in 61000-3-3 clause 5
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7.4.2.2. If measurements are made using the method desdrib&dnex 12, the limits for
rated current > 16 A angl 75 A per phase and subjected to conditional cdiorec
are those defined in IEC 61000-3-11 (edition 12000) and given in table 8.

Table 8
Maximum allowed voltage changes, voltage fluctuatits and flicker (rated current >
16 A and< 75 A per phase and subjected to conditional connian)

Limits

Values given in IEC 61000-3-11 (edition 1.0 — 2Q@0Ause 5

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

7.5.1. Method of measurement

The emission of radiofrequency conducted distuzbaron AC or DC power
lines generated by the vehicle representative sotyipe shall be measured
using the method described in Annex 13. The metifotheasurement shall
be defined by the vehicle manufacturer in accordawith the Technical

Service.
7.5.2. Vehicle type approval limit
7.5.21. If measurements are made using the metlesdrided in Annex 13, the

limits on AC power lines are those defined in IEQ060-6-3 (edition 2.0 —
2006) and given in table 9.

Table 9
Maximum allowed radiofrequency conducted disturbanes on AC power lines
Frequency (MH2) Limits and detector
0.15t0 0.5 66 to 56 dBuV (quasi-peak) 56 to 4@ dB
(average)
(linearly decreasing with logarithm of
frequency)
0.5t05 56 dBuV (quasi-peak) 46 dBuV (average)
51to0 30 60 dBuV (quasi-peak) 50 dBuV (average)

7.5.2.2. If measurements are made using the method desdrib&dnex 13, the limits on
DC power lines are those defined in IEC 61000-@dtion 2.0 - 2006) and given

in table 10.
Table 10
Maximum allowed radiofrequency conducted disturbanes on DC power lines
Frequency (MHz) Limits and detector
0.15t0 0.5 79 dBuV (quasi-peak)
66 dBuV (average)
0.5to0 30 73 dBuV (quasi-peak)
60 dBuV (average)
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7.6.

7.6.1.

7.6.2.
7.6.2.1.

Table 11

Specifications concerning emission of radigfiency conducted disturbances
on network and telecommunication access from vegicl

Method of measurement

The emission of radiofrequency conducted distubanon network and
telecommunication access generated by the veleplesentative of its type
shall be measured using the method described ireXAfd. The method of
measurement shall be defined by the vehicle maturfcin accordance with
the Technical Service.

Vehicle type approval limit

If measurements are made using the metlesdribed in Annex 14, the
limits on network and telecommunication accessthose defined in IEC
61000-6-3 (edition 2.0 - 2006) and given in talle 1

Maximum allowed radiofrequency conducted disturbanes on network and
telecommunication access

Frequency (MHz) Limits and detector
0.15t0 0.5 84 to 74 dBuV (quasi-peak) 74(td0 to 30 dBpA (quasi-peak)
64 dBLV (average) (linearly 30 to 20 dBuA (average) (linearly
decreasing with logarithm of decreasing with logarithm of
frequency) frequency)
0.5t0 30 74 dBuV (quasi-peak) 30 dBpA (quasi-peak)
64 dBuV (average) 20 dBpA (average)
7.7. Specifications concerning immunity of vehidlelectromagnetic radiation
7.7.1. Method of testing
The immunity to electromagnetic radiation of thehicle representative of its
type shall be tested by the method described ireArn
7.7.2. Vehicle immunity type approval limits
7.7.2.1. If tests are made using the method destrib Annex 6, the field strength
shall be 30 volts/m rms (root mean squared) in O@eper cent of
the 20 to 2,000 MHz frequency band and a minimur@o¥olts/m rms over
the whole 20 to 2,000 MHz frequency band.
7.7.2.2. The vehicle representative of its typdldie considered as complying with
immunity requirements if, during the tests perfodmia accordance with
Annex 6, there shall be no degradation of perforeanf "immunity related
functions", according to paragraph 2.2. of Annex 6.
7.8. Specifications concerning the immunity of wbs to electrical fast
transient/burst disturbances conducted along AC@ghower lines.
7.8.1. Method of testing
7.8.1.1. The immunity to electrical fast transibatst disturbances conducted along
AC and DC power lines of the vehicle representatiféts type shall be
tested by the method described in Annex 15.
7.8.2. Vehicle immunity type approval limits
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7.8.2.1.

7.8.2.2.

7.9.

7.9.1.

7.9.1.1.

7.9.2.

7.9.2.1.

7.9.2.2.

7.10.
7.10.1.

If tests are made using the methods destin Annex 15, the immunity test

levels, for AC or DC power lines, shall be : + 2 k¥st voltage in open
circuit, with a rise time (Tr) of 5 ns, and a hdiche (Th) of 50 ns and a
repetition rate of 5 kHz for at least 1 minute.

The vehicle representative of its typdldie considered as complying with
immunity requirements if, during the tests perfodma accordance with
Annex 15, there shall be no degradation of perfoceaof "immunity related
functions”, according to paragraph 2.2. of Annéx 6.

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

Method of testing

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

Vehicle immunity type approval limits

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

(a) for AC power lines: + 2 kV test voltage in opecuit between line
and earth and = 1 kV between lines, with a riseetiffir) of 1,2 ps,
and a hold time (Th) of 50 ps. Each surge shaijpied 5 times at 1
minute delay for each of following phases: 0, 980 and 270°,

(b)  for DC power lines: + 0,5 kV test voltage ipem circuit between line
and earth and £ 0,5 kV between lines, with a rise t(Tr) of 1,2 us,
and a hold time (Th) of 50 us. Each surge sha#ijgied 5 times at 1
minute delay.

The vehicle representative of its typdldte considered as complying with
immunity requirements if, during the tests perfodma accordance with

Annex 16, there shall be no degradation of perforceaof "immunity related

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

Exceptions

When network and telecommunication accés$seovehicle uses power line
Transmission (PLT) on its AC/DC power lines, annkX shall not be
applied.”

Paragraph 7. to 8.3. (former), renumbered as paragraph 8. to 9.3.

Paragraphs 8.3.1. and 8.3.2.(former), renumbered as paragraphs 9.3.1. and 9.3.2. and
amend to read:

"9.3.1.

9.3.2.

When the conformity of a vehicle, compon@nESA taken from the series is
being verified, production shall be deemed to confto the requirements of
this Regulation in relation to broadband electronsdig disturbances and
narrowband electromagnetic disturbances if the I¢eveeasured do not
exceed by more the 2 dB (25 per cent) the referdingiés prescribed in
paragraphs 6.2.2.1., 6.2.2.2., 6.3.2.6.3.2.2.,, 7.2.2.1. and 7.2.2.2. (as
appropriate).

When the conformity of a vehicle, compor@mmESA taken from the series is
being verified, production shall be deemed to canfto the requirements of

11
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this Regulation in relation to immunity to electragmetic radiation if the

vehicle ESA does not exhibit any degradation re¢ato the direct control of

the vehicle which could be observed by the drivestber road user when the
vehicle is in the state defined in Annex 6, paraard is subjected to a field
strength, expressed in Volts/m, up to 80 per cdnthe reference limits

prescribed in paragrap$6.4.2.1. and 7.7.2.1. above."

Paragraphs 9. to 13. (former), renumbered as paragraphs 10. to 14.

Insert new paragraphs 13.5. to 13.8., to read:

"13.5. As from [36] months after the official dat# entry into force of this
Regulation, as amended by the 04 series of ameamdnf@ontracting Parties
applying this Regulation shall grant approvals dhlhe vehicle type, to be
approved meets the requirements of this Regulatisn amended by
the 04 series of amendments.

13.6. Until [36] months after the date of entryoirfiorce of the 04 series of
amendments, no Contracting Parties shall refusenator regional approval
of a vehicle approved to the preceding series okraments to this
Regulation.

13.7. as from [60], Contracting Parties may reftisgt registration of a new
vehicle which does not meet the requirements obDthseries of amendments
to this Regulation.

13. 8. Notwithstanding paragraphs 13.6 and 13.Toyaifs of vehicle granted to the
preceding series of amendments to the Regulatibichnare not affected by
the 04 series of amendments, shall remain valid @odtracting Parties
applying the Regulation shall continue to acceptihf

Appendix 1,
paragraphs 1. to 9., amend to read:

"1. CISPR 12 "Vehicles', motorboats' and sparkteghiengine-driven devices' radio
disturbance characteristics — Limits and methodseasurement”, fifth edition 2001 and
Amd1:2005.

2. CISPR 16-1-4 "Specifications for radio disturbeanand immunity measuring

apparatus and methods - Part 1: Radio disturbandeirmamunity measuring apparatus
apparatus — Antennas and test sites for radiattdrdances mesaurements”, third edition
2010.

3. CISPR 25 "Limits and methods of measurementdior disturbance characteristics
for the protection of receivers used on board Jeki¢c second edition 2002 and
corrigendum 2004.

4. ISO 7637-1 "Road vehicles - Electrical distut®&ifrom conduction and coupling -
Part 1: Definitions and general considerationstpsd edition 2002 and Amd1:2008.

5. ISO 7637-2 "Road vehicles - Electrical distutgfrom conduction and coupling -
Part 2: Electrical transient conduction along sypfihes only on vehicles with
nominal 12 V or 24 V supply voltage", second editRD04 and Amd1:2008.

6. ISO-EN 17025 "General requirements for the cdemmee of testing and calibration
laboratories", second edition 2005 and Corrigen@006.
7. ISO 11451 "Road vehicles - Electrical disturtecby narrowband radiated

electromagnetic energy - Vehicle test methods™:



ECE/TRANS/WP.29/2011/8

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

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

Part 1: General and definitions (ISO 11452-1, tleidition 2005 and Amd1:2008);
Part 2: Absorber-lined chamber (ISO 11452-2, seaatition 2004);
Part 3: Transverse electromagnetic mode (TEM)(t80 11452-3, third edition 2001);

Part 4: Bulk current injection (BCI) (ISO 11452+hjrd edition 2005 and Corrigendum
1:2009);

Part 5: Stripline (ISO 11452-5, second edition 2002
9. ITU Radio Regulations, edition 2008."

Insert new items 10. to 20., to read:

"10. IEC 61000-3-2 "Electromagnetic CompatibilitgMC) — Part 3-2 — Limits
for harmonic current emissions (equipment inputent< 16 A per phase)",
edition 3.2 — 2005 +A1:2008+A2:2009.

11. IEC 61000-3-3 "Electromagnetic CompatibilityME) — Part 3-3 — Limits —
Limitation of voltage changes, voltage fluctuatiaml flicker in public low-
voltage systems for equipment with rated currerit6 A per phase and not
subjected to conditional connection”, edition 22D0O8.

12. IEC 61000-3-11 "Electromagnetic CompatibiliBMC) — Part 3-11 — Limits
— Limitation of voltage changes, voltage fluctuasoand flicker in public
low-voltage systems - Equipment with rated curreit5 A per phase and
subjected to conditional connection”, edition 12DO0.

13. IEC 61000-3-12 "Electromagnetic CompatibiliBMC) — Part 3-12 — Limits
for harmonic current emissions produced by equigneennected to public
low-voltage systems with input current > 16 A ahd5 A per phase", edition
1.0 - 2004.

14. IEC 61000-4-4 "Electromagnetic CompatibilityME) — Part 4-4 — Testing
and measurement techniques — Electrical fast gatsburst immunity test",
edition 2.0 - 2004.

15. IEC 61000-4-5 "Electromagnetic CompatibilityME) — Part 4-5 — Testing
and measurement techniques — Surge immunity &dition 2.0 - 2005.

16. IEC 61000-6-2 "Electromagnetic CompatibilityME) — Part 6-2 — Generic
standards Immunity for industrial environments'itied 2.0 - 2005.

17. IEC 61000-6-3 "Electromagnetic CompatibilityME) — Part 6-3 — Generic

standards Emission standard for residential, comialeand light-industrial
environments", edition 2.0 - 2006.

18. CISPR 16-2-1 "Specification for radio distutsand immunity measuring
apparatus and methods — Part 2-1 — Methods of measut of disturbances
and immunity — Conducted disturbances measuremeditipn 2.0 — 2008.

13
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19. CISPR 22 "Information Technology Equipment —diRa disturbances
characteristics — Limits and methods of measuremedition 6.0 - 2008.

20. CISPR 16-1-2 "Specification for radio disturbarand immunity measuring
apparatus and methods — Part 1-2: Radio disturbam® immunity
measuring apparatus — Ancillary equipment — Coretladisturbances”,
edition 1.2: 2006."

Annex 1, amend to read:

» Examples of Approval Marks

Model A

(See paragraph 5.2. of this Regulation)

N I

1D

E4 )5 10r-o042439 I3

<

a =6 mm min

The above approval mark affixed to a vehicle or ESWwws that the vehicle type
concerned has, with regard to electromagnetic ctibililg, been approved in the
Netherlands (E 4) pursuant to Regulation No. 10euragbproval No. 042439. The approval
number indicates that the approval was grantedrdoapto the requirements of Regulation
No. 10 as amended by the 04 series of amendments.

Model B
(See paragraph 5.2. of this Regulation)

N I

33 (001628 7

EKFZL

w |
NI N

wIlw

14

S

[ 10 |042439
1

a =6 mm min
The above approval mark affixed to a vehicle or ESwws that the vehicle type
concerned has, with regard to electromagnetic ctibililg, been approved in the
Netherlands (E 4) pursuant to Regulations Nos.ntb33. *

* The second number is given merely as an example.

wIlL
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The approval numbers indicate that, at the datenvthe respective approvals were given,
Regulation No. 10 included the 04 series of amemdsnend Regulation No. 33 was still in
its original form."

Annex 2A, insert new items 65. to 69., to read:
"65. Charger: on board/ external/ WithOUL................cooeiioeeeeeeeeeeeeeeee e

66.  Charging current: direct current/ alternatiugrent (number of phases / frequency)
1.

67.  Maximal nominal current (in each mode if neseey):
68.  Nominal charging VOIAGE: ..........uuiiieeeiiee et

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

Annex 3A,
Item 2, amend to read:

"2. I3 LU PSSP PPUPTPRT

Appendix to type-approval communication,
Item 2, shall be deleted

Items 3to 7, renumbered as items 2 to 6.

Annex 4
Paragraph 1.1., amend to read:

"1.1. The test method described in this annex sty be applied to vehicles.
This method concerns both configurations of thealeh

(@)  other than "RESS in charging mode coupletiégoiower grid".
(b)  "RESS in charging mode coupled to the powed"dFi
Paragraph 1.2., amend to read:
"1.2. Test method
This test is intended to measure the broadbandssémnis generated by

electrical or electronic systems fitted to the e#hi(e.g. ignition system or
electric motors).

If not otherwise stated in this annex the testldtmlperformed according to
CISPR 12 (fifth edition 2001 and Amd1:2005)."

Insert a new paragraph 2.1., to read:

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

15
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Paragraphs 2.1. and 2.2: renumbered as paragraphs 2.1.1. and 2.1.2., to read:
"2.1.1. Engine.

The engine shall be in operation according to CISRRfifth edition 2001
and Amd1:2005)

2.1.2. Other vehicle systems..."
Insert a new paragraph 2.2., to read:

"2.2. Vehicle in configuration "RESS in charging @eocoupled to the power
grid".
This vehicle shall be in battery charging modeastd power until the AC or
DC current reached at least 80 per cent of itsinialue. The test set-up for

the connection of the vehicle in configuration "RE$ charging mode
coupled to the power grid" is shown in figure 3Agpendix 1 to this annex."

Paragraph 3.1., amend to read:

"3.1. As an alternative to the requirements of RRSL2 (fifth edition 2001 and
Amd1:2005) for vehicles of category L the test aoef may be any location
that fulfils the conditions shown in the figurerithe appendix to this annex.
In this case the measuring equipment must lie dattie part shown in the
figure 1 of Appendix 1 to this annex."

Paragraph 4.2., amend to read:

"4.2. Measurements can be performed with eithersgpeak or peak detectors.
The limits given in paragraphs 6.2. and 6.5. of fRegulation are for quasi-
peak detectors. If peak detectors are used aatimmefactor of 20 dB as
defined in CISPR 12 (fifth edition 2001 and Amd108)shall be applied.”

Paragraph 4.3., amend to read:
"4.3. Measurements

The Technical Service shall perform the test atittiervals specified in the
CISPR 12 (fifth edition 2001 and Amd1:2005) stawdahroughout the
frequency range 30 to 1,000 MHz.

Alternatively, if the manufacturer provides measuent data for the whole
frequency band from a test laboratory accrediteth&applicable parts of
ISO 17025 (second edition 2005 and Corrigendum:P@d@ recognized by
the Approval Authority, the Technical Service mayide the frequency

range in 14 frequency bands 30 — 34, 34 — 45, @3,-60 — 80, 80 — 100, 100
—130, 130 — 170, 170 — 225, 225 — 300, 300-400,4525, 525 — 700, 700
— 850, 850 — 1,000 MHz and perform tests at thérdquencies giving the

highest emission levels within each band to confinat the vehicle meets the
requirements of this annex.
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Insert a new figure 3, to read:

"Figure 3
Vehicle in configuration "RESS charging mode" coupéd to the power grid Elevation”

10,0+0,2m

(3,00 + 0,05 m)

3,00 £0,05 m
(1,80 +0.05) m

6 ~ é (100+=25) mm

Q,
<
At least 0,1m from car body

8 (+0,2 / -0) nfl Power Mains

Artificial Network

17
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Plane

10,0+0,2m

(3,00 + 0,05 m)

Cable (shall be
shortened to
appropriate length)

v

Artificial Network ——»

18

AN

~ | PM

vehicle

08 (+0,2/-0)m

<«——— Power mains
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Annex 5,
Paragraph 1.1., amend to read:

"1.1. The test method described in this annex shially be applied to vehicles.
This method concerns only the configuration of\ibbicle other than "RESS
in charging mode coupled to the power grid."

Paragraph 1.2., amend to read:
"1.2. Test method

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

If not otherwise stated in this annex the testldeperformed according to
CISPR 12 (fifth edition 2001 and Amd1:2005) or tdSEBR 25 (and
corrigendum 2004)."

Paragraph 3.3., amend to read:
"3.3. Measurements

The Technical Service shall perform the test atitibervals specified in the
CISPR 12 (fifth edition 2001 and Amd1:2005) stawdahroughout the
frequency range 30 to 1,000 MHz.

Alternatively, if the manufacturer provides measuent data for the whole
frequency band from a test laboratory accrediteth&éoapplicable parts of
ISO 17025 (second edition 2005 and Corrigendum:R@®@ recognized by
the Approval Authority, the Technical Service maiyide the frequency
range in 14 frequency bands 30 — 34, 34 — 45, @5,-60 — 80, 80 — 100, 100
—130, 130 - 170, 170 — 225, 225 — 300, 300- 4004525, 525 — 700, 700
— 850, 850 — 1,000 MHz and perform tests at thérdduencies giving the
highest emission levels within each band to confinat the vehicle meets
the requirements of this annex.

Annex 6,
Paragraph 1.1., amend to read:

"1.1. The test method described in this annex shially be applied to vehicles.
This method concerns both configurations of vehicle

(a) other than "RESS in charging mode coupledegibtwer grid".
(b)  "RESS in charging mode coupled to the powed"dFi

Paragraph 2.1., amend to read:

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

Paragraph 2.1. (former), renumber as paragraph to 2.1.1.
Paragraphs 2.1.1. to 2.1.4. (former), renumbered as paragraphs 2.1.1.1. to 2.1.1.4.
Paragraphs 2.2. to 2.3. (former), renumber as 2.1.2. to 2.1.3., respectively

19
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Insert new paragraphs 2.2. to 2.2.2,, to read:

"2.2.

2.2.1.

2.2.1.1.
2.2.1.2.

Vehicle in configuration "RESS in charging @eocoupled to the power
grid".

The vehicle shall be in an unladen conditeo@ept for necessary test
equipment.

The vehicle shall be immobilized, engirfleF@nd in charging mode.

Basic vehicle conditions

The paragraph defines minimum test conditionsféasas applicable) and
failures criteria for vehicle immunity tests. Othaghicle systems, which can
affect immunity related functions, must be testadai way to be agreed
between manufacturer and Technical Service.

"RESS in charging mode" vehicle test condition IUFaicriteria

The RESS shall be in charging mode. TKehicle sets in motion
RESS state of charge shall be agreed in betyveen
the manufacturer and the Technical Service.

2.2.1.3.

2.2.2.

All other equipment which can be switclo@dpermanently by the driver or
passenger should be OFF.

Only non-perturbing equipment shall be uadie monitoring the vehicle.
The vehicle exterior and the passenger compartrsiegit be monitored to
determine whether the requirements of this annexnget (e.g. by using (a)
video camera(s), a microphone, etc.)."

Paragraph 4.1., amend to read:

"4.1.

. Frequency step size and dwell time shall be chosesording to
ISO 11451-1, third edition 2005 and Amd1:2008."

Paragraph 4.1.1., amend to read:

"4.1.1.

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

Alternatively, if the manufacturer provides mea&suoent to data for the
whole frequency band from a test laboratory acteddio the applicable parts
of ISO 17025 (second edition 2005 and Corrigend@@62 and recognized
by the Approval Authority, the Technical Service ynehoose a reduced
number of spot frequencies in the range, e.g.48765, 90, 120, 150, 190,
230, 280, 380, 450, 600, 750, 900, 1,300, and 1\8EA to confirm that the

vehicle meets the requirements of this annex.

Paragraph 5.1.1., amend to read:

"5.1.1.

The substitution method according to 1S@3it1, third edition 2005 and
Amd1:2008 shall be used to establish the test fielttitions."
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Insert a new figure 4, to read:

"Figure 4
Vehicle in configuration "RESS in charging mode copled to the power grid"

Reference point

vehicle
—

Cable (shall be shortened
to appropriate length),
(100 + 25)mm above

ground and at least 10 cm

fromthecarbody ___ 0.8 (+0,2/-0) m

Artificial Network — 5 AN — PM - Power mains"

Annex 7,
Paragraph 1.2., amend to read:

"1.2. ... If not otherwise stated in this annex the testldimlperformed according
CISPR 25 (second edition 2002 and corrigendum 2004)

Paragraph 3.1., amend to read:

"3.1. The test shall be performed according to ®2B (second edition 2002 and
corrigendum 2004) clause 6.4. - ALSE method."

Paragraph 3.2., amend to read:

"3.2. ... As an alternative to an absorber lined shieldedosnce (ALSE) an open
area test site (OATS), which complies with the ieguents of CISPR 16-1-
4 (third edition 2010) may be used (see appendixiefahnex)."

Paragraph 4.2., amend to read:

"4.2. Measurements can be performed with eithesigu@ak or peak detectors.
The limits given in paragraphs 6.2. and 6.5. of fRegulation are for quasi-
peak detectors. If peak detectors are used aatimmefactor of 20 dB as
defined in CISPR 12 (fifth edition 2001 and Amd108) shall be applied.”

21
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Paragraph 4.3., amend to read:

"4.3. The Technical Service shall perform the tsthe intervals specified in the
CISPR 12 (fifth edition 2001 and Amd1:2005) stawdahroughout the
frequency range 30 to 1,000 MHz.

Alternatively, if the manufacturer provides measweat to data for the
whole frequency band from a test laboratory acteedio the applicable parts
of 1SO 17025 (second edition 2005 and Corrigend00862 and recognized
by the Approval Authority, the Technical Serviceyrdivide the frequency
range in 14 frequency bands 30 — 34, 34 — 45, 85,60 — 80, 80 — 100, 100
—130, 130 - 170, 170 — 225, 225 — 300, 300- 4004525, 525 — 700, 700
— 850, 850 — 1,000 MHz and perform tests at th&dguencies giving the
highest emission levels within each band to confinat the ESA meets the
requirements of this annex.

Paragraph 4.4., amend to read:
"4.4. Readings

The maximum of the readings relative to the limitorfzontal/vertical

polarization) in each of the 14 frequency bandslisha taken as the
characteristic reading at the frequency at whicé theasurements were
made."

Annex 8,
Paragraph 1.2., amend to read:

"1.2. ...If not otherwise stated in this annex th&t &hall be performed according
to CISPR 25 (second edition 2002 and corrigendu@p0

Paragraph 3.1., amend to read:

"3.1. The test shall be performed according CISBRs2cond edition 2002 and
corrigendum 2004) clause 6.4. - ALSE method."

Paragraph 3.2., amend to read:

"3.2. ... As an alternative to an absorber lined shieldedosnce (ALSE) an open
area test site (OATS) which complies with the regmients of CISPR 16-1-4
(third edition 2010) may be used (see appendixrioek 7)."

Paragraph 4.3., amend to read:
"4.3. Measurements

The Technical Service shall perform the test atitttervals specified in the
CISPR 12 (fifth edition 2001 and Amd1:2005) stawdadhroughout the
frequency range 30 to 1,000 MHz.

Alternatively, if the manufacturer provides mea&suoent to data for the
whole frequency band from a test laboratory acteddio the applicable parts
of ISO 17025 (second edition 2005 and corrigend0062 and recognized
by the Approval Authority, the Technical Serviceyrdivide the frequency
range in 14 frequency bands 30 — 34, 34 — 45, @3,-60 — 80, 80 — 100, 100
—130, 130 - 170, 170 — 225, 225 — 300, 300— 4004525, 525 — 700, 700
— 850, 850 — 1,000 MHz and perform tests at thérdquencies giving the
highest emission levels within each band to confiat the ESA meets the
requirements of this annex. In the event that ithné is exceeded during the
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test, investigations shall be made to ensure kigig due to the ESA and not
to background radiation including broadband radiafrom the ESA."

Paragraph 4.4., amend to read:

"4.4.

Annex 9,

Readings

The maximum of the readings relative to the limlitor{zontal/vertical

polarisation) in each of the 14 frequency bandsll sha taken as the
characteristic reading at the frequency at whicd theasurements were
made."

Paragraph 1.2.1., amend to read:

"1.2.1.

(©)

(d)
(€)

Bulk current injection testing according ISO452-4, third edition 2005 and
Corrigendum 1:2009;

Stripline testing according ISO 11452-5, setedition 2002;

800 mm stripline according paragraph 5. of #rinex.

(Frequency range and general test conditions sleabased on ISO 11452-1, third
edition 2005 and Amd1:2008)."

Paragraph 2.1., amend to read:

"2.1.

The test conditions shall be according I1S@5P-1, third edition 2005 and
Amd1:2008."

Paragraph 3.1., amend to read:

"3.1.

Frequency range, dwell times

Measurements shall be made in the 20 to 2,000 Klezuency range with
frequency steps according to SO 11452-1, third ti@dR005 and
Amd1:2008.

The test signal modulation shall be:

@

(b)

if not otherwise agreed between Technical SeraimESA manufacturer.

Frequency step size and dwell time shall be chasenrding to ISO 11452-
1, third edition 2005 and Amd1:2008."

Paragraph 3.2., amend to read:

"3.2.

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

Alternatively, if the manufacturer provides measuent to data for the
whole frequency band from a test laboratory acteedo the applicable parts

23
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of ISO 17025, (second edition 2005 and Corrigen@086) and recognized
by the Approval Authority, the Technical Service ynehoose a reduced
number of spot frequencies in the range, e.g. 2768, 90, 120, 150, 190,
230, 280, 380, 450, 600, 750, 900, 1,300, and 1M8EQ to confirm that the
ESA meets the requirements of this annex."

Paragraph 4.3.2., amend to read:
"4.3.2. Test methodology

The test shall be performed according to ISO 11415hird edition 2005 and
Corrigendum 1:2009 on a test bench. As an altemendhe ESA may be
tested while installed in the vehicle according 80 11451-4 (first
edition 1995) with the following characteristics:

Annex 10,
Paragraph 2, amend to read:

"2. IMMUNITY AGAINST TRANSIENT DISTURBANCES CONDUQED
ALONG SUPPLY LINES

Apply the test pulses 1, 2a, 2b, 3a 3b and 4 acwgprtb the International
Standard SO 7637-2, (second edition 2004 and Ag@fRB) to the supply
lines as well as to other connections of ESAs whithy be operationally
connected to supply lines."

Paragraph 3, amend to read:

"3. EMISSION OF TRANSIENT CONDUCTED DISTURBANCES
GENERATED BY ESAS ON SUPPLY LINES

Measurement according to the International Stahd8O 7637-2 (second
edition 2004 and Amd1:2008) on supply lines as wslto other connections
of ESAs which may be operationally connected tgpbufines."

Insert new Annex 11 to 16 and their Appendices, to read:

"Annex 11

24

Method(S) of Testing for Emission of Harmonics gemated
on AC power lines from vehicle

1. General

1.1. The test method described in this annex ghallapplied to vehicles in
configuration "RESS charging mode coupled to thegrogrid"

1.2. Test method

This test is intended to measure the level of loaios generated by vehicle
in configuration "RESS charging mode coupled togbeer grid" through its
AC power lines in order to ensure it is compatibléth residential,
commercial and light industrial environments.

If not otherwise stated in this annex the test fleperformed according to:
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3.2.

3.3.

4.2.

4.3.

4.4,

4.5,

(&) IEC 61000-3-2 (edition 3.2 — 2005 +Amd1:2008+d12009) for
input current in charging modeg 16 A per phase for class A
equipment,

(b) IEC 61000-3-12 (edition 1.0 - 2004jor input current in charging
mode > 16 A ang 75 A per phase.

Vehicle State during Tests

The vehicle shall be in configuration "RES&rging mode coupled to the
power grid" at rated power until the AC currentaleed at least 80 per cent
of its initial value.

Test Arrangements

The observation time to be used for the measents shall be as for quasi-
stationary equipment as defined in IEC 61000-3-ditien 3.2 — 2005
+Amd1:2008+Amd2:2009) table 4.

The test set-up for single phase vehicle infigaration "RESS charging
mode coupled to the power grid" is shown in figiref Appendix 1 to this
annex.

The test set-up for three-phase vehicle infigoration "RESS charging
mode coupled to the power grid" is shown in figdref Appendix 1 to this
annex.

Test Requirements

The measurements of even and odd current mecmshall be performed up
to the fortieth harmonic.

The limits for single phase or three-phase SREharging mode coupled to
the power grid" with input curren& 16 A per phase are given in
paragraph 7.3.2.1. table 3.

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

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

For three-phase "RESS charging mode couplétketpower grid" with input
current > 16 A andk 75 A per phase, when at least one of the three
conditions a), b), c) described in IEC 61000-3-Elitfion 1.0 - 2004)
clause 5.2, is fulfilled then the limits given iarpgraph 7.3.2.2. table 6 can
be applied.
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Annex 11 - Appendix 1

Figure 1:

Vehicle in configuration "RESS charging mode coupld to the power grid" - Single

phase charger test set-up

Measurement device with input
impedance g

Power supply
of internal

impedance £

and open Zs

circuit voltage
G

(1]

i
ZU »
[

Figure 2

Vehicle in configuration "RESS charging mode coupld to the power grid" — Three-

phase charger test set-up

Measurement device with input impedangge Z

Power supply of
internal
impedance Zand

L2

open circuit
voltage G
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Annex 12

Method(s) of testing for emission of voltage change voltage
fluctuations and flicker on AC power lines from vehcle

1.

1.1.

1.2.

3.2.

3.3.

General

The test method described in this annex ghallapplied to vehicles in
configuration "RESS charging mode coupled to thegragrid"

Test method

This test is intended to measure the level of agdt changes, voltage
fluctuations and flicker generated by vehicle innfiguration "RESS
charging mode coupled to the power grid" throughAC power lines in
order to ensure it is compatible with residentiebmmercial and light
industrial environments.

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

(a) IEC 61000-3-3 (edition 2.0 - 2008) for ratedrrent in "RESS
charging mode'< 16 A per phase and not subjected to conditional
connection,

(b) IEC 61000-3-11 (edition 1.0 - 200@dr rated current in "RESS
charging mode" > 16 A and 75 A per phase and subjected to
conditional connection.

Vehicle State during Tests

The vehicle shall be in configuration "RES&rging mode coupled to the
power grid" at rated power until the AC currentaieed at least 80 per cent
of its initial value.

Test Arrangements

The tests for vehicle in configuration "RES®&rging mode coupled to the
power grid" with rated current 16 A per phase and not subjected to
conditional connection shall be performed accordiligC 61000-3-3
(edition 2.0 - 2008)paragraph 4.

The tests for vehicle in configuration "RES&rging mode coupled to the
power grid" with rated current > 16 A ard75 A per phase and subjected to
conditional connection shall be performed accordifigC 61000-3-11
(edition 1.0 - 2000) paragraph 6.

The test set-up for vehicle in configurati®®ESS charging mode coupled to
the power grid" is shown in figure 1 of Appendixalthis annex.

Test Requirements

The parameters to be determined in the tinmado are "short duration
flicker value", "long duration flicker value" anddltage relative variation".
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4.2, The limits for vehicle in configuration "RES$8arging mode coupled to the
power grid" with input currenk 16 A per phase and not subjected to
conditional connection are given in paragraph 714 2ble 7.

4.3. The limits for vehicle in configuration "RE®8arging mode coupled to the
power grid" with input current > 16 A arid75 A per phase and subjected to
conditional connection are given in paragraph 724 1able 8.

Annex 12—-Appendix 1

Figure 1
Vehicle in configuration "RESS charging mode coupld to the power grid"
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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.
1.1.

1.2.

3.2.

3.3.

3.4.

4.2.

General

The test method described in this annex ghallapplied to vehicles in
configuration "RESS charging mode coupled to thegyagrid".

Test method

This test is intended to measure the level of addéquency conducted
disturbances generated by vehicle in configuratiRESS charging mode
coupled to the power grid" through its AC or DC mowines in order to
ensure it is compatible with residential, commdr@ad light industrial
environments.

If not otherwise stated in this annex the testldf@performed according to
CISPR 16-2-1 (edition 2.0 — 2008).

Vehicle state during tests

The vehicle shall be in configuration "RESfrging mode coupled to the
power grid" at rated power until the AC or DC cutreeached at least 80 per
cent of its initial value.

Test Arrangements

The test shall be performed according to CISBR-1 (edition 2.0 — 2008)
clause 7.4.1. as floor-standing equipments.

The artificial mains network to be used floe measurement on vehicle is
defined in CISPR 16-1-2 (edition 1.2: 200élguse 4.3.

The test set-up for the connection of the alehin configuration "RESS
charging mode coupled to the power grid" is showfigure 1 of Appendix 1
to this annex.

The measurements shall be performed with etrgpre analyser or a scanning
receiver. The parameters to be used are respactidfined in CISPR 25
(second edition 2002 and corrigendum 2004) clausd 4table 1) and 4.5.2
(table 2).

Test Requirements

The limits apply throughout the frequency mBgl5 to 30 MHz for
measurements performed in a semi anechoic chamlager @utdoor test site.

Measurements shall be performed with averageeéther quasi-peak or peak
detectors. The limits are given in paragraph &ablet9 for AC lines and table
10 for DC lines. If peak detectors are used a ctime factor of 20 dB as

defined in CISPR 12 (fifth edition, 2001 and Amd108) shall be applied.
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Annex 13-Appendix 1

Figure 1
Vehicle in configuration "RESS charging mode coupld to the power grid"

vehicle

Cable (shall be
shortened to >
appropriate length)

0,8 (+0,2/-0) m

Artificial Network —— | AN == PM<|—POWGI’ mains
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Annex 14

Method(s) of Testing for Emission of Radiofrequency
conducted disturbances on Network and Telecommunid¢@an
access from Vehicle

1.

1.1.

1.2.

3.2

3.3.

3.4.

4.2.

General

The test method described in this annex ghallapplied to vehicles in
configuration "RESS charging mode coupled to thegyagrid".

Test method

This test is intended to measure the level of addéquency conducted
disturbances generated by vehicle in configuraiRESS charging mode
coupled to the power grid" through its network asldcommunication access
in order to ensure it is compatible with residdnt@ommercial and light
industrial environments.

If not otherwise stated in this annex the testld¥eperformed according to
CISPR 22 (edition 6.0 — 2008).

Vehicle/ ESA State during Tests

The vehicle shall be in configuration "RES&rging mode coupled to the
power grid" at rated power until the AC or DC cuntreeached at least 80 per
cent of its initial value.

Test Arrangements

The test set-up shall be performed accordin@iSPR 22 (edition 6.0 —
2008)paragraph 5 for conducted emissions.

The impedance stabilisation to be used formieasurement on vehicle is
defined in CISPR 22 (edition 6.0 — 20Q®&ragraph 9.6.2.

The test set-up for the connection of the alehin configuration "RESS
charging mode coupled to the power grid" is showfigure 1 of Appendix 1
to this annex.

The measurements shall be performed with etrgpe analyser or a scanning
receiver. The parameters to be used are respactidfined in CISPR 25
(second edition 2002 and corrigendum 2004) clausd 4table 1) and 4.5.2
(table 2).

Test Requirements

The limits apply throughout the frequency mBgl5 to 30 MHz for
measurements performed in a semi anechoic chamiager @utdoor test site.

Measurements shall be performed with averageeéther quasi-peak or peak
detectors. The limits are given in paragraph 7ablet 11. If peak detectors
are used a correction factor of 20 dB as defined CisPR 12 (fifth
edition 2001 and Amd1:2005) shall be applied.
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Annex 14-Appendix 1

Figure 1
Vehicle in configuration "RESS charging mode couplé to the power grid"
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Annex 15

Method of Testing for immunity of vehicles to elecaical fast
transient / burst disturbances conducted along AC ad DC

power lines
1. General
1.1. The test method described in this annex ghdll be applied to vehicles.

1.2.

2.1

2.1.1.
2.1.2.

This method concerns only the configuration of tledicle with "RESS in
charging mode coupled to the power grid".

Test method

This test is intended to demonstrate the immuoityhe vehicle electronic
systems. The vehicle shall be subject to electrieat transient/burst
disturbances conducted along AC and DC power lioleshe vehicle as
described in this annex. The vehicle shall be nooait during the tests.

If not otherwise stated in this annex the testld@performed according to
IEC 61000-4-4: ¥ edition 2004.

Vehicle state during tests in configuration "FEEi& charging mode coupled
to the power grid"

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

The vehicle shall be immobilized, engine @RE in charging mode.
Basic vehicle conditions

It defines minimum test conditions (as far as majle) and failures criteria
for vehicle immunity tests. Other vehicle systembich can affect immunity

related functions, must be tested in a way to beeajbetween manufacturer
and Technical Service.

"RESSin charging mode" vehicle test conditions Failurecriteria

The RESS shall be in charging mode. The RESS [stéghicle sets in motion
of charge shall be agreed in between the manufgtur
and the Technical Service.

2.1.3.

2.2.

3.2.

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

Only non-perturbing equipment shall be usedemmonitoring the vehicle.
The vehicle exterior and the passenger compartrsiegit be monitored to
determine whether the requirements of this annexnget (e.g. by using (a)
video camera(s), a microphone, etc.).

Test Equipments

The test equipments is composed of a refergnoend plane (a shielded
room is not required), a transient / burst generatoupling / decoupling
network (CDN) and capacitive coupling clamp.

The transient / burst generator shall meet tloadition defined in
paragraph 6.1 of IEC 61000-4-4“2dition, 2004.
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3.3.

4.2.
4.3.

5.1.

5.1.1.

51.2.

The coupling / decoupling network shall mele¢ tondition defined in
paragraph 6.2. of IEC 61000-4-4:"2 edition, 2004. When the
coupling/decoupling network cannot be used on AMGr power lines, the
capacitive coupling clamp defined in paragraph 6f3IEC 61000-4-4: %'
edition, 2004, can be used.

Test Setup

The vehicle test setup is based on the labryraype setup as described in
paragraph 7.2. of IEC 61000-4-4" 2dition, 2004.

The vehicle shall be placed directly on theugd plane.
The Technical Service shall perform the test@ecified in paragraph 7.7.2.1.

Alternatively, if the manufacturer provides mea&sunent from a test
laboratory accredited to the applicable parts ofO I5025 (second
edition 2005 and Corrigendum:2006) and recognized tie Approval
Authority, the Technical Service may choose notptrform the test to
confirm that the vehicle meets the requirementsisfannex.

Generation of required Test Level
Test methodology

The test method according to IEC 61000-2"%edition, 2004 shall be used
to establish the test level requirements.

Test phase

The vehicle shall be positioned on the ground @lafhe electrical fast
transient / burst (EFT/B) shall be applied on tekigle on the AC/DC power
lines in common modes by using CDN as describexgppendix 1, figure 1 of
this annex,

The test setup must be noted in the test report.



ECE/TRANS/WP.29/2011/8

Annex 15—Appendix 1

Figure 1
Vehicle in configuration "RESS charging mode" coupled to the power grid coupling
on AC/DC power lines
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Annex 16

Method(s) of testing for immunity of vehicles to stges
conducted along AC and DC power lines

1. General

1.1. The test method described in this annex ghdll be applied to vehicles.
This method concerns only the configuration of tledicle with "RESS in
charging mode coupled to the power grid".

1.2. Test method

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

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

2. Vehicle state during tests in configuration "FEEi& charging mode coupled
to the power grid"

2.1. The vehicle shall be in an unladen conditiomept for necessary test
equipment.

2.1.1. The vehicle shall be immobilized, engine @IRE in charging mode.

2.1.2. Basic vehicle conditions

It defines minimum test conditions (as far as majle) and failures criteria
for vehicle immunity tests. Other vehicle systembich can affect immunity

related functions, must be tested in a way to beeajbetween manufacturer
and Technical Service.

"RESSin charging mode" vehicle test conditions Failurecriteria

The RESS shall be in charging mode. The RESS sfgt¥ehicle sets in motion
charge shall be agreed in between the manufacinitihe
Technical Service.

2.1.3. All other equipment which can be switchedpenmanently by the driver or
passenger should be OFF.

2.2. Only non-perturbing equipment shall be usedemmonitoring the vehicle.
The vehicle exterior and the passenger compartsiggit be monitored to
determine whether the requirements of this annexnaet (e.g. by using (a)
video camera(s), a microphone, etc.).

3. Test Equipments

3.1. The test equipments is composed of a refergnoend plane (a shielded
room is not required), a surge generator and altwupdecoupling network
(CDN).
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3.2.

3.3.

4.2.
4.3.

5.1.
51.1.

5.1.2

The surge generator shall meet the conditedimeld in paragraph 6.1 of IEC
61000-4-5: ¥ edition, 2005.

The coupling / decoupling network shall mele¢ tondition defined in
paragraph 6.3. of IEC 61000-4-5“2dition, 2005.

Test Setup

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

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

Alternatively, if the manufacturer provides measuoent from a test
laboratory accredited to the applicable parts ofO 5025 (second
edition 2005 and Corrigendum:2006) and recognized tee Approval
Authority, the Technical Service may choose notptrform the test to
confirm that the vehicle meets the requirementsisfannex.

Generation of required Test Level
Test methodology

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

Test phase

The vehicle shall be positioned on the ground gldine electrical surge shall
be applied on the vehicle on the AC/DC power liheswveen each line and
earth and between lines by using CDN as describefippendix 1 to this
annex.
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Annex 16—Appendix 1

Figure 1
Vehicle in configuration "RESS charging modecoupled to the power grid" - Coupling
between line and for DC or AC (single phase) powdines
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Figure 2
Vehicle in configuration "RESS charging modecoupled to the power grid" - Coupling
between each line and earth for DC or AC (single se) power lines
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Figure 3
Vehicle in configuration "RESS charging modecoupled to the power grid" - Coupling
between lines for AC (three phases) power lines
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Figure 4
Vehicle in configuration "RESS charging modecoupled to the power grid" - Coupling
between each line and earth for AC (three phasespwer lines

Surge generator

;{[1

CDN

AC
mains

Reference earth"

40



