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Proposal for the 05 series of amendments to
Regulation No. 10 (Electromagnetic compatibility)

At its 69th session GRE agreed document GRE/20a848 Corr.1 from OICA together with
additional amendments, as draft 05 series of amentinio Regulation No. 10 (GRE/69, paragraph
33). This has since become WP.29/2013/73, which sw@smitted to WP.29 and AC.1 for

consideration at their November 2013 sessions aft @6 series of amendments to Regulation
No. 10.

GRE also agreed to resume consideration of aniadditproposal from OICA (GRE-69-26 Rev.1)
on the basis of a revised document that the expam OICA volunteered to prepare for the
October 2013 session of GRE. This document hag siacome GRE/2013/41.

In the meantime OICA experts have reviewed WP.2B82(8B as well as the amendments proposed
in GRE/2013/41, and have prepared a revised setmehdments contained in informal document
GRE-70-14, which supersedes GRE/2013/41.

Moreover, the OICA experts have consolidated theppsals of documents WP.29/2013/73 and
GRE-70-14 in the present document, which constithée current proposal for the 05 series of
amendments to Regulation No. 10 and which supessatde29/2013/73.

Contentsamend to read:

6. Specifications in configurations other than REE®arging mode coupled to
the power grid

7. Additional specifications in the configuratio'eRSScharging mode coupled
to the power grid

Annexesinsert new Annexes 17 to,28 read:

"17 Method(s) of testing for emission of harmorgeserated on AC power lines
from an ESA
18 Method(s) of testing for emission of voltage res, voltage fluctuations

and flicker on AC power lines form an ESA

19 Method(s) of testing for emission of radiofreneye conducted disturbances
on AC or DC power lines form an ESA

20 Method(s) of testing for emission of radiofreneye conducted disturbances
on network and telecommunication access from an ESA

21 Method of testing for immunity of an ESA to dhézal fast transient/burst
disturbances conducted along AC and DC power lines

Please recycle @
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22 Method of testing for immunity of ESAs to surgesducted along AC and
DC power lines"

Text of the Regulation,

Paragraph 1.3.amend to read:

"1.3. It covers:
(@) Requirements regarding the immunity ... vehitéusory data;
(b)  Requirements regarding the control ... retrdfitte the vehicle;

(c)  Additional requirements for vehicles and ESAsviding coupling
systems for charging the REESS regarding the cloofremissions
and immunity from this connection between vehiald power grid."

Paragraphs 2.5. to 2.7amend to read:

"2.5. "Broadband emissidnmeans an emission, which has a bandwidth greater
than that of a particular measuring apparatus aeiver (International
Special Committee on Radio Interference CISPR 25).

2.6. "Narrowband emissidnmeans an emission which has a bandwidth less than
that of a particular measuring apparatus or recéV8PR 25).

2.7. "Electrical/electronic systefn means (an) electrical and/or electronic
device(s) or set(s) of devices together with angoested electrical
connections which form part of a vehicle but wharte not intended to be
type approved separately from the vehicle."



Paragraphs 2.12. to 2.14amend to read:
"2.12. Immunity related functiofisare:

@) Functions related to the direct control of ¥kbicle:

(i)

)] Function related to charging mode when couptethe power grid:
0] for vehicle test: by leading to unexpected ehimotion

(i)  for ESA test: by leading to an incorrect chagycondition (e.g.
over-current, over-voltage)

2.13. 'REESSmeans the rechargeable energy storage systerprthatles electric
energy for electric propulsion of the vehicle.

2.14. '‘Coupling system for charging the REES8eans the electrical circuit
installed in the vehicle used for charging the REES

Insert a new paragraph 2.150 read:

"2.15. 'REESS charging mode coupled to the power"gritekans the normal
charging operation mode of the vehicle and/or dhgrgystem."

Paragraph 3.1.3.amend to read:

"3.1.3. The vehicle manufacturer shall draw up .d #ose which provide coupling
systems for charging the REESS."

Paragraph 3.1.9 amend to read:

"3.1.9. Vehicle type approval shall be applied foth REESS and coupling system
for charging the REESS as they are considered estriebl/electronic
systems."

Paragraph 3.2.1.amend to read:
"3.2.1. Applicability of this Regulation to ESA:



Electrical/electronic sub assembly (ESA) classifaa

* “

ESA intended for fitment in vehicles -

t Yes

Passive ESA or system (e.g. spark Yes | Not conc.erned
plugs, cables, passive antenna)? | No marking »

No type approval
* No

Use restricted by technical means - Provides a coupling system
immobilized vehicle for charging the REESS?

l No Yes | '

Connected permanently or P No

Yes No

y

Mechanically fastened to the vehicl No
which cannot be disassembled or || temporarily to the vehicle wirin
removed without use of tools? harness?

* Yes

Connected via an interface tyde| Yes
Yes approved to this Regulation a >
amended?

o

No application of
Regulation No. 10

—

D

Application of Regulation No. 10

Paragraph 3.2.9 amend to read:

"3.2.9. Components sold as aftermarket equipmedtiatended for the installation
in motor vehicles need no type approval if they @oe related to immunity
related functions (see paragraph 2.12.). In thiseca declaration shall be
issued by the manufacturer that the ESA fulfils thquirements of this
Regulation and in particular the limits definedparagraphs 6.5., 6.6., 6.7.,
6.8. and 6.9."

Insert a new paragraph 3.2.1@q read:
"3.2.10. In case an ESA is (part of) a light southe applicant shall:

(a) Specify the approval number according to Regulalon37, Regulation
No. 99 or Regulation No. 128, granted to this ESA,

or

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

Paragraph 4.1.1.1.amend to read:
"4.1.1.1. Approval of a vehicle installation

A vehicle installation may be type approved diyedby following the
provisions laid down in paragraph 6. and, if appddie, in paragraph 7. of this
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Regulation. If this procedure is chosen by a vehichnufacturer, no separate
testing of electrical/electronic systems or ESApuired.”

Paragraph 4.2.1.1 amend to read:

"4.2.1.1. If the representative vehicle fulfils thequirements of paragraph 6. and, if
applicable, paragraph 7. of this Regulation, typeraval shall be granted.”

Paragraph 4.2.2.1.amend to read:

"4.2.2.1. If the representative ESA system(s) l{glfithe requirements of paragraph 6.
and, if applicable, paragraph 7. of this Regulatitype approval shall be
granted.”

Insert a new paragraph 4.2.4. to read:

“4.2.4. In case an ESA is (part of) a light souared if the documentation as
specified in paragraph 3.2.10. is missing, appra¥ahis ESA according to
Regulation No. 10 shall not be granted.”

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 (at present 86all indicate the series of
amendments corresponding to the most recent eakemgichnical
amendments made to the Regulation at the datebegl. A Contracting
Party may not assign the same approval numberdthantype of vehicle or
ESA."

Paragraph 6.amend to read:

"6. Specification in configurations other than REEEGharging mode coupled to
the power grid"

Paragraphs 6.9. and 6.9,renumber as paragraphs 6.7. and 6.7.1., anddatoenad:

"6.7. Specifications concerning the emission ofisiant conducted disturbances
generated by ESAs on 12/24 V supply lines.
6.7.1. Method of testing

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

Table 1
Maximum allowed pulse amplitude
Maximum allowed pulse amplitude for
Polarity of pulse amplitude Vehicles with 12 V egst Vehicles with 24 V systems
Positive +75V + 150V
Negative —-100V —-450V

Paragraphs 6.7. to 6.7.2.2gnumber as paragraphs 6.8. to 6.8.2.2.
Paragraphs 6.8. and 6.8.Fgnumber as paragraphs 6.9. and 6.9.1. and amegdd:

"6.9. Specifications concerning the immunity of ES#o transient disturbances
conducted along 12/24 V supply lines.
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6.9.1. Method of testing
The immunity of ESA representative of this type Il tested by the
method(s) according to ISO 7637-2 as describedrinek 10 with the test
levels given in Table 2.

Table 2

Immunity of ESA

Functional status for systems:

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

1 ] C D

2a 1| B D

2b ] Cc D

3a/3b 1l A D

4 ] B D

(for ESA which shall be
operational during engine stafrt
phases)

C
(for other ESA)

Paragraph 6.10.3.amend to read:

"6.10.3. ESAs with no immunity related functionsdenot be tested for immunity to

radiated disturbances and shall be deemed to cowitiiyparagraph 6.8. and
with Annex 9 to this Regulation.”

Paragraph 6.10.5 amend to read:

"6.10.5. Emission of transient conducted disturleangenerated by ESAs on 12/24 V

supply lines.

ESAs that are not switched, contain no switchedoonot include inductive
load need not be tested for transient conductedstom and shall be deemed
to comply with paragraph 6.7."

Paragraphs 7. to 7.1.lamend to read:

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

7.1
7.1.1.

General specifications

A vehicle and its electrical/electronic sys{s) or ESA(s) shall be so
designed, constructed and fitted as to enable #éche, in configuration

"REESS charging mode coupled to the power grid"camply with the

requirements of this Regulation."

Paragraph 7.1.2.renumber as 7.1.1.1. and amend to read:

"7.1.1.1. A vehicle in configuration "REESS chaggimode coupled to the power

grid" shall be tested for radiated emissions, imityurto radiated
disturbances, conducted emissions and immunitpnolected disturbances."”



Insert new paragraph 7.1.1.2q read:

"7.1.1.2. ESAs in configuration "REESS charging eambupled to the power grid"
shall be tested for radiated and conducted emissfonimmunity to radiated
and conducted disturbances."

Paragraph 7.1.3.renumber as paragraph 7.1.2. and amend to read:

"7.1.2. Before testing the Technical Service hagrapare a test plan in conjunction
with the manufacturer, for the configuration "REES®rging mode coupled
to the power grid" configuration which containsledst mode of operation,
stimulated function(s), monitored function(s), p&asbcriterion (criteria) and
intended emissions."

Insert new paragraphs 7.1.3. and 7.1té.read:

"7.1.3. A vehicle in configuration "REESS chargingpde coupled to the power
grid" should be tested with the charging cablevde&d by the manufacturer.
In this case, the cable shall be type approvedeaspthe vehicle.

7.1.4. Artificial networks

AC Power mains shall be applied to the vehicle AE&ough 50 pH/5@
AN(s) as defined in CISPR 16-1-2 clause 4.3.

DC Power mains shall be applied to the vehicle AESough 5 pH/5@
AN(s) as defined in CISPR 25.

High voltage power line shall be applied to the Ethfough a 5 pH/5@
HV-AN(s) as defined in Appendix 8."

Paragraph 7.3.2.1 amend to read:

"7.3.2.1. If measurements are made using the mettesdribed in Annex 11, the
limits for input currenk 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 currgnt

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
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Paragraph 7.3.2.2.amend to read:

"7.3.2.2. If measurements are made using the metlesgribed 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 given in Table 4, Eabland Table 6."

Paragraph 7.4.2.1amend to read:

"7.4.2.1. If measurements are made using the mettesdribed 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,sdem1"

Table 7,shall be deleted.
Paragraph 7.4.2.2amend to read:

"7.4.2.2. If measurements are made using the metlesdribed in Annex 12, the
limits for rated current > 16 A and 75 A per phase and subjected to
conditional connection are those defined in IECGL3-11, clause 5."

Table 8,shall be deleted.
Paragraphs 7.5.2.1. and 7.5.2.amend to read:

"7.5.2.1. If measurements are made using the mettesdribed in Annex 13, the
limits on AC power lines are those defined in IEQ0B0-6-3 and given in
Table 7.
Table 7
Maximum allowed radiofrequency conducted disturbanes on AC power lines
Frequency (MHz) Limits and detector|
0.15t0 0.5 66 to 56 dBuV (quasi-peak) 56 to 46 dBaxérage)
(linearly decreasing with logarithm of frequenay)
05t05 56 dBuV (quasi-peak) 46 dBuV (average)
5to 30 60 dBuV (quasi-peak) 50 dBuV (average)
7.5.2.2. If measurements are made using the metlesdribed in Annex 13, the

limits on DC power lines are those defined in IECL080-6-3
and given in Table 8.

Table 8
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
0.5t0 30 73 dBuV (quasi-peak
60 dBuV (average

Paragraph 7.6.2.1amend to read:

"7.6.2.1. If measurements are made using the rdetlescribed in Annex 14, the
limits on network and telecommunication acces®¢®nmunication access
as defined in clause 3.6. of CISPR22) are thoseetin IEC 61000-6-3 and
given in Table 9.



Table 9
Maximum allowed
telecommunication access

radiofrequency conducted disturbanes on network and

Frequency (MHz) Voltage limits (detectof) Currenits (detector)
0.15t0 0.5 84 to 74 dBuV (quasi-peak) 40 to 30 dBUA (quasi-peak
74 to 64 dBuV (average 30 to 20 dBpA (average

(linearly decreasing with (linearly decreasing with

logarithm of frequency) logarithm of frequency)

0.5to0 30 74 dBpV (quasi-peak) 30 dBpA (quasi-peak
64 dBuV (average 20 dBuA (average

Paragraph 7.9.2.1amend to read:

"7.9.2.1.

If tests are made using the methods described el 6, the immunity test
levels shall be:

(a) For AC power lines: £ 2 kV test voltage in opzrcuit between line
and earth and + 1 kV between lines (pulse 1.2 3G 4s), with a rise
time (Tr) of 1.2 us, and a hold time (Th) of 50 gach surge shall be
applied five times with a maximum delay of 1 minltetween each
pulse. This has to be applied for the following ¢ 0, 90, 180 and
270°,

(b)  For DC power lines: + 0.5 kV test voltage ireopcircuit between line
and earth and = 0.5 kV between lines (pulse 1.250sus) with a rise
time (Tr) of 1.2 ps, and a hold time (Th) of 50 Each surge shall be
applied five times with a maximum delay of 1 minlite

Insert new paragraphs 7.10. to 7.1& read:

"7.10.

7.10.1.

7.10.2.

7.10.2.1.

7.10.2.2.

7.11.

7.11.1.

Specifications concerning broadband elecagmetic interference caused by
ESAs

Method of measurement

The electromagnetic radiation generated by the EEpResentative of its type
shall be measured by the method described in Alinex

ESA broadband type approval limits

If measurements are made using the metbsctibed in Annex 7, the limits
shall be 62 to 52 dB pV/m in the 30 to 75 MHz freqay band, this limit
decreasing logarithmically with frequencies above Hz, and 52 to
63 dB pV/m in the 75 to 400 MHz band, this limitieasing logarithmically
with frequencies above 75 MHz as shown in Appertilidn the 400 to
1,000 MHz frequency band the limit remains conssr@3 dB pVv/m.

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

Specifications concerning emission of harm®rmn AC power lines from
ESAs

Method of measurement

The harmonics emission on AC power lines generdigdthe ESA
representative of its type shall be measured udiegmethod described in
Annex 17. The method of measurement shall be ditiryethe manufacturer
in accordance with the Technical Service.
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7.11.2. ESA type approval limit

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

Table 10
Maximum allowed harmonics (input current < 16 A per phase)
Harmonic number Maximum authorized harmonic curremt
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
7.11.2.2. If measurements are made using the medlsdribed 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 &able 13.

Table 11
Maximum allowed harmonics (input current > 16 A and< 75 A per phase) for
equipment other than balanced three-phase equipment

Minimum Ree Acceptable individual harmonic currentll % Maximum current harmonic ratio %
I3 Is I lg l11 l13 THD PWHD
33 21.6| 10.7 7.2 3. 3.1 P 23 23
66 24 13 8 5 4 3 26 26
120 27 15 10 6 5 4 30 3D
250 35 20 13 9 s G 40 40
> 350 41 24 15 12 1 3 a7 47
Relative values of even harmonics lower or equaPltshall be lower than 16/n %. Even
harmonics greater than 12 are taken into accouheiTHD and PWHD in the same way than
odd harmonics.
Linear interpolation between successive valuesggifRauthorized.




Table 12

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

Minimum Ree Acceptable individual harmonic currentli % Maximum current harmonic ratio %
Is I; l11 li3 THD PWHD
33 10.7 7.2 3.1 2 13 2p
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 1Q 48 46
Relative values of even harmonics lower or equall2oshall be lower than 16/n %. Even
harmonics greater than 12 are taken into accoutiterTHD and PWHD in the same way as qdd
harmonics.
Linear interpolation between successive valuessgifRauthorized.

Table 13

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

Minimum Rce Acceptable individual harmonic currentli % Maximum current harmonic ratio %
Is I l11 l13 THD PWHD

33 10.7 7.2 3.1 2 13 2p

>120 40 25 15 10 48 46

harmonics.

Relative values of even harmonics lower or equall2oshall be lower than 16/n %. Even
harmonics greater than 12 are taken into accoutitearTHD and PWHD in the same way as qdd

7.12.

7.12.1.

7.12.2.
7.12.2.1.

7.12.2.2.

7.13.

Specifications concerning emission of voltabanges, voltage fluctuations
and flicker on AC power lines from ESAs

Method of measurement

The emission of voltage changes, voltage fluctuatiand flicker on AC
power lines generated by the ESA representativis ofpe shall be measured
using the method described in Annex 18. The metifothieasurement shall
be defined by the ESA manufacturer in accordanceh wie Technical
Service.

ESA type approval limit

If measurements are made using the meatlesdribed in Annex 18, the
limits for rated currenk 16 A per phase and not subjected to conditional
connection are those defined in IEC 61000-3-3,sh

If measurements are made using the meatlesdribed in Annex 18, the
limits for rated current > 16 A and 75 A per phase and subjected to
conditional connection are those defined in IECG&EG-11, clause 5.

Specifications concerning emission of ra@igfrency conducted disturbances
on AC or DC power lines from ESA

11
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7.13.1.

7.13.2.
7.13.2.1.

Table 14

Method of measurement

The emission of radiofrequency conducted disturbarmmn AC or DC power
lines generated by the ESA representative of fie ghall be measured using
the method described in Annex 19. The method ofsomegment shall be
defined by the ESA manufacturer in accordance thighTechnical Service.

ESA type approval limit

If measurements are made using the meatlesdribed in Annex 19, the
limits on AC power lines are those defined in IEQ0B0-6-3 and given in
Table 14.

Maximum allowed radiofrequency conducted disturbanes on AC powerlines

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 frequenay)

0.5t05

56 dBuV (quasi-peak
46 dBuV (average

51to 30

60 dBuV (quasi-peak
50 dBuV (average

7.13.2.2.

Table 15

If measurements are made using the medlsdribed in Annex 19, the
limits on DC power lines are those definedlHC 61000-6-3and given in
Table 15.

Maximum allowed radiofrequency conducted disturbanes on DC power lines

Frequency (MHz) Limits and detector|
0.15t0 0.5 79 dBpV (quasi-peak
66 dBuV (average
0.5to0 30 73 dBuV (quasi-peak
60 dBuV (average

7.14.

7.14.1.

7.14.2.
7.14.2.1.

12

Specifications concerning emission of ra@igfrency conducted disturbances
on network and telecommunication access from ESA

Method of measurement

The emission of radiofrequency conducted disturbanon network and
telecommunication access generated by the ESA septative of its type
shall be measured using the method described ireXA@0. The method of
measurement shall be defined by the ESA manufacimraccordance with
the Technical Service.

ESA type approval limit

If measurements are made using the medlsdribed in Annex 20, the
limits on network and telecommunication acces®¢®nmunication access
as defined in Clause 3.6 61SPR22 are those defined in IEC 61000-6-3 and
given in Table 16.



Table 16

Maximum allowed radiofrequency conducted disturbanes on network and
telecommunication access

Frequency (MHz) Voltage limits (detectof) Currdmits (detector)
0.15t0 0.5 84 to 74 dBuV (quasi-peak) 40 to 30 dBpA (quasi-peak)
74 to 64 dBuV (average 30 to 20 dBpA (average|
(linearly decreasing with (linearly decreasing with
logarithm of frequency) logarithm of frequency
0.5to0 30 74 dBpV (quasi-peak 30 dBuA (quasi-peak
64 dBuV (average 20 dBpA (average
7.15. Specifications concerning the immunity of ESAo electrical fast
transient/burst disturbances conducted along ACCHDgower lines.
7.15.1. Method of testing
7.15.1.1. The immunity to electrical fast transfeuatst disturbances conducted along
AC and DC power lines of the ESA representativéfype shall be tested
by the method described in Annex 21.
7.15.2. ESA immunity type approval limits
7.15.2.1. If tests are made using the methods ibescin Annex 21, 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.
7.15.2.2. The ESA representative of its type shallconsidered as complying with
immunity requirements if, during the tests perfodmae accordance with

Annex 21, there shall be no degradation of perfaiceaaof "immunity related

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

7.16. Specifications concerning the immunity of ES# surge conducted along

AC or DC power lines

7.16.1. Method of testing
7.16.1.1. The immunity to surge conducted along /AQC power lines of the ESA
representative of its type shall be tested by thethod described in

Annex 22.

7.16.2. ESA immunity type approval limits
7.16.2.1. If tests are made using the methods itbescin Annex 22, the immunity test
levels shall be:

(@) For AC power lines: £+ 2 kV test voltage in op@rcuit between line
and earth and + 1 kV between lines (pulse 1.2 3G 4s), with a rise
time (Tr) of 1.2 us, and a hold time (Th) of 50 gach surge shall be
applied five times with a maximum delay of 1 minltetween each
pulse. This has to be applied for the following g¢& 0, 90, 180 and
270°,

(b) For DC power lines: = 0.5 kV test voltage ireagircuit between line
and earth and = 0.5 kV between lines (pulse 1.250sus) with a rise
time (Tr) of 1.2 ps, and a hold time (Th) of 50 Each surge shall be
applied five times with a maximum delay of 1 minute

7.16.2.2. The ESA representative of its type shallconsidered as complying with

immunity requirements if, during the tests perfodmae accordance with

13
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Annex 22, there shall be no degradation of perfoicaaof "immunity related
functions", according to paragraph 2.2. of Annex 9.

7.17. Specifications concerning the emission ofidient conducted disturbances
generated by ESAs on 12 / 24 V supply lines
7.17.1. Method of testing

The emission of ESA representative of its type Ishal tested by the
method(s) according to 1SO 7637-2, as describeinimex 10 for the levels
given in Table 17.

Table 17
Maximum allowed pulse amplitude

Maximum allowed pulse amplitude for
Polarity of pulse amplitude Vehicles with 12 V systems Vehicles with 24 V sysse
Positive +75V + 150V
Negative —-100V —-450V
7.18. Specifications concerning immunity of ESA&bectromagnetic radiation
7.18.1. Method(s) of testing

The immunity to electromagnetic radiation of theAE®@presentative of its
type shall be tested by the method(s) chosen frboset described in

Annex 9.
7.18.2. ESA immunity type approval limits
7.18.2.1. If tests are made using the methods ibestcin Annex 9, the immunity test

levels shall be 60 volts/m rms for the 150 mm &trgp testing method,
15 volts/m rms for the 800 mm stripline testing nagt, 75 volts/m rms for
the Transverse Electromagnetic Mode (TEM) celingsinethod, 60 mA rms
for the Bulk Current Injection (BCI) testing methadd 30 volts/m rms for
the free field testing method in over 90 per ceihthe 20 to 2,000 MHz
frequency band, and to a minimum of 50 volts/m rims the 150 mm
stripline testing method, 12.5 volts/m rms for 8@0 mm stripline testing
method, 62.5 volts/m rms, for the TEM cell testimgthod, 50 mA rms for
the bulk current injection (BCI) testing method &2l volts/m rms for the
free field testing method over the whole 20 to B,8{Hz frequency band.

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

functions".

7.19. Specifications concerning the immunity of ES# transient disturbances
conducted along 12 / 24 V supply lines.

7.19.1 Method of testing

The immunity of ESA representative of its type tHag tested by the
method(s) according to ISO 7637-2, as describefinimex 10 with the test
levels given in Table 18.

14



Table 18

Immunity of ESA

Functional status for systems:

Test pulse | Immunity Not related to immunity related
number test level Related to immunity related functions| functions
1 ] C D
2a | B D
2b 1] C D
3a/3b 1 A D
4 ] B D
(for ESA which shall be operational
during engine start phases)
C
(for other ESA)

Paragraph 7.10. (formeryenumber as paragraph 7.20.

Insert new paragraph 7.20.10 read:

"7.20.1.

When there is no direct connection to lactemmunication network which
includes telecommunication service additional to e thcharging
communication service, Annex 14 and Annex 20 ghatllapply.”

Paragraph 7.10.1. (formeryenumber as paragraph 7.20.2.

Insert new paragraphs 7.20.3. to 7.2016.read:

"7.20.3.

7.20.4.

7.20.5.

When network and telecommunication acecésthe ESA uses Power Line
Transmission (PLT) on its AC/DC power lines, Anrgikshall not apply.

Vehicles and / or ESA which are intendedbéoused in "REESS charging
mode coupled to the power grid" in the configunatioonnected to a
DC-charging station with a length of a DC netwodble shorter than 30 m
do not have to fulfil the requirements of Annex Ednex 15, Annex 16,

Annex 19, Annex 21 and Annex 22.

In this case, the manufacturer shall provide @&stant that the vehicle and/or
ESA can be used in "REESS charging mode couplégetpower grid" only
with cables shorter than 30 m. This informationlishh® made publicly
available following the type approval.

Vehicles and / or ESA which are intendedbéoused in "REESS charging
mode coupled to the power grid" in the configunatioonnected to a
local / private DC-charging station without additéd participants do not
have to fulfil requirements of Annexes 13, 15,19, 21 and 22.

In this case, the manufacturer shall provide aestant that the vehicle
and / or ESA can be used in "REESS charging modeled to the power
grid" only with a local/private DC charging statiomithout additional

participants. This information shall be made puplevailable following the

type approval.”

Paragraph 8.2 amend to read:

"8.2.

Where the additional or substitution part{ay (have) not received approval
pursuant to this Regulation, and if testing is dd&®d necessary, the whole
vehicle shall be deemed to conform if the new orised part(s) can be
shown to conform to the relevant requirements ofageaph 6. and, if

15
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applicable, of paragraph 7. or if, in a comparatest, the new part can be
shown not to be likely to adversely affect the confity of the vehicle type."

Paragraph 9.1, amend to read:

"9.1.

Vehicles or components or ESAs approved uttisrRegulation shall be so
manufactured as to conform to the type approved nhgeting the
requirements set forth in paragraph 6. and, if iapple, in paragraph 7.
above."

Paragraphs 9.3. to 9.3.3amend to read:

"9.3.

9.3.1.

9.3.2.

9.3.3.

If the Competent Authority is not satisfieittwthe checking procedure of the
manufacturer, then paragraphs 9.3.1., 9.3.2. @&8.%elow shall apply.

When the conformity of a vehicle, compor@nESA taken from the series is
being verified, production shall be deemed to confto the requirements of
this Regulation in relation to broadband electrongdig disturbances and
narrowband electromagnetic disturbances if the I¢eveeasured do not
exceed by more than 4 dB (60 per cent) the referdinuts prescribed in

paragraphs 6.2.2.1., 6.2.2.2., 6.3.2.1., 6.3.d, # applicable, paragraphs
7.2.2.1. and 7.2.2.2. for vehicles and paragrapb4., 6.6.2.1., and, if
applicable, paragraph 7.10.2.1. for ESAs (as apjat).

When the conformity of a vehicle, compor@mmESA taken from the series is
being verified, production shall be deemed to confto the requirements of
this Regulation in relation to immunity to electragmetic radiation if the
vehicle ESA does not exhibit any degradation retato 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, parphrd., and is subjected to a
field strength, expressed in Volts/m, up to 80 gamt of the reference limits
prescribed in paragraph 6.4.2.1., and, if appleaplaragraph 7.7.2.1. for
vehicles and paragraph 6.8.2.1. and, if applicapseagraph 7.18.2.1. for
ESAs above.

If the conformity of a component, or Separéechnical Unit (STU) taken
from the series is being verified, production shomdl deemed to conform to
the requirements of this Regulation in relationinamunity to conducted
disturbances and emission if the component or STdws no degradation of
performance of "immunity related functions" up tevéls given in
paragraph 6.9.1. and, if applicable, paragraph.Z.1@nd does not exceed
the levels given in paragraph 6.7.1. and, if apyblie, paragraph 7.17.1."

Paragraph 10.1.amend to read:

"10.1.

The approval granted in respect of a typeetficle, component or separate
technical unit pursuant to this Regulation may béhdvawn if the
requirements laid down in paragraph 6. and, ifiapple, paragraph 7. above
are not complied with or if the selected vehicleittb pass the tests provided
for in paragraph 6. and, if applicable, paragrapabove."

Insert new paragraph 13.11o read:

“13.11

As from 36 months after the date of entrjoiforce of the 05 series of
amendments, Contracting Parties applying this Reigul shall grant type
approvals only if the vehicle type, component gragate technical unit, to be
approved meets the requirements of this Regula®m@amended by the 05
series of amendments."

Appendix 2amend to read:
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" ... (See paragraphs 6.2.2.1. and 7.2.2.1. of thguRation)"
Appendix 3amend to read:

" ... (See paragraphs 6.2.2.2. and 7.2.2.2. of thgulRation)"
Appendix 6amend to read:

" ... (See paragraphs 6.5.2.1. and 7.10.2.1. oRbigulation)"

17
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Insert a new Appendix 8 read:

"Appendix 8

18

HV artificial network

Figure 1
HV artificial network

A
(3]
—
e
1L

R T T T

Legend Cy 0.1pF
Ly: 5uH R: 1k
Cy 0.1 pF R: 1 MQ (discharging G, to < 50 V4 within 60 s)

Figure 2
Impedance of HV artificial network
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Figure 3
Combination of HV artificial network
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"Annex 1

Annex 1 amend to read:

Examples of approval marks

Model A
(See paragraph 5.2. of this Regulation)

N

‘ $a/3 Ia’z 10 R—052439 [

a=6mm

The above approval mark affixed to a vehicle or Ews that the vehicle type
concerned has, with regard to electromagnetic ctbiligg, been approved in the
Netherlands (E 4) pursuant to Regulation No. 1Cumgbproval No. 05 2439. The approval
number indicates that the approval was grantedrdoapto the requirements of Regulation
No. 10 as amended by the 05 series of amendments.

Model B
(See paragraph 5.2. of this Regulation)

N

10 052439
4 $a/% }/2
: 33 001628

a=6 mm min

The above approval mark affixed to a vehicle or Ews that the vehicle type
concerned has, with regard to electromagnetic ctbiligg, been approved in the
Netherlands (E 4) pursuant to Regulations Nos.rtD38! The approval numbers indicate
that, at the date when the respective approvale geen, Regulation No. 10 included the
05 series of amendments and Regulation No. 33 tilbis $ts original form."

1

20

The second number is given merely as an example.



Annex 2A, insert new items 70. ta, 2 read:

"70.
71.
72.

Minimum Rsce value (see chapter 7.3.)

Charging cable delivered with the vehicle: ge’s/

If charging cable delivered with the vehicle:

=T oo 11 0 1 (22 SRR

Cross sectional area (MM2) .........oooi i "

Annex 2B, insert new items 10. ta, %6 read:

"Only applicable for charging systems:

10.
11.

12.
13.
14.
15.

Charger: on board/eXterNal...............ccoceieveveeeeeeeeeeeeeee e

Charging current: direct current/alternating rreat (number  of
PRASES/TEAUENCY. ... vttt ettt n et en s

Maximal nominal current (in each mode if NEBEES...........c.vvvveeririiiiieeeiiine,
Nominal charging VOItage ............ooiiieiiiriiii e
Basic ESA interface functions: ex. L1/L2/L3/E/feontrol pilot ........................

Minimum Rsce value (S€€ Chapter 7.11.) e erereeerirrrieeeeeeaeeeiisiisasinnnnnsens

21
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Annex 4 amend to read:

"Annex 4

Method of measurement of radiated broadband
electromagnetic emissions from vehicles

1.
1.1.

1.2.

2.1.1.

2.1.2.

2.2.

2.3.

22

General

The test method described in this Annex stialy be applied to vehicles.
This method concerns both configurations of thdaleh

(@)  Other than "REESS charging mode coupled tgtweer grid".
(b)  "REESS charging mode coupled to the power grid"
Test method

This test is intended to measure the broadbandse&ms generated by
electrical or electronic systems fitted to the edhi(e.g. ignition system or
electric motors).

If not otherwise stated in this Annex the test shalperformed according to
CISPR 12.

Vehicle state during tests

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

Engine
The engine shall be in operation according to CISPR
Other vehicle systems

All equipment capable of generating broadband earisswhich can be
switched on permanently by the driver or passesbeuld be in operation in
maximum load, e.g. wiper motors or fans. The hand alectric window
motors are excluded because they are not usechoonsly.

Vehicle in configuration "REESS charging madepled to the power grid".

The state of charge (SOC) of the traction batteall e kept between 20 per
cent and 80 per cent of the maximum SOC duringnhale frequency range
measurement (this may lead to split the measureimtentlifferent sub-bands
with the need to discharge the vehicle's tractiattely before starting the
next sub-bands). If the current consumption caadjasted, then the current
shall be set to at least 80 per cent of its nomiahle.

The test set-up for the connection of the vehidlednfiguration "REESS
charging mode coupled to the power grid" is showrFigures 3a to 3h
(depending of AC or DC power charging mode, locatod charging plug
and charging with or without communication) of Appéx 1 to this Annex.

Charging station / Power mains

The charging station may be placed either in tlse Iteeation or outside the
test location.
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2.4,

2.5.

2.6.

Note 1 If the communication between the vehicle and ¢harging station
could be simulated, the charging station may bé&ogg by the supply from
power mains.

In both case, duplicated power mains and commuaitdines socket(s)
shall be placed in the test location with the failog conditions:

(@) It shall be placed on the ground plane.

(b)  The length of the harness between the poweénsftmmmunication
lines socket and the AN(s)/I1S(s) shall be keptrestsas possible.

(c) The harness between the power mains/commuoitcditnes socket
and the AN(s)/IS(s) shall be placed as close asilplesto the ground
plane.

Note 2 The power mains and communication lines sockeifg)uld be
filtered.

If the charging station is placed inside the testation then the harness
between charging station and the power mains / aomgation lines socket
shall be placed with the following conditions:

(@) The harness on charging station side shall kartigally down to the
ground plane.

(b)  The extraneous length shall be placed as ciss@ossible to the
ground plane and "Z-folded" if necessary.

Note 3 the charging station should be placed outsideb#am width of the
receiving antenna.

Artificial networks

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

The measuring port of each AN shall be terminatéd a/50Q load.
The AN shall be placed as defined in Figures 3zhto

Impedance Stabilization

Communication lines shall be applied to the vehilsteugh 1S(s).

The impedance stabilization (IS) to be connectedthe network and
communication cables is defined in CISPR 22, paziy©.6.2.

The 1S(s) shall be mounted directly on the grouladig. The case of the I1S(s)
shall be bonded to the ground plane.

The measuring port of each IS shall be terminati¢al av50Q load.
The IS shall be placed as defined in Figures 3hto
Power charging / communication cable

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

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

The charging / communication cable at vehicle sidal hang vertically at a
distance of 100 mm (+200/-0 mm) from the vehicldyoo

23
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The whole cable shall be placed on a non-conductleg relative
permittivity (dielectric-constant) materia, (< 1.4), at 2100 mm (= 25 mm)
above the ground plane.

Measuring location

3.1 As an alternative to the requirements of CISRRor vehicles of category L,
the test surface may be any location that fulfiks tonditions shown in the
Figure of the appendix to this annex. In this ctme measuring equipment
shall lie outside the part shown in Figure 1 ofdippendix to this annex.

3.2. Enclosed test facilities may be used if catieh can be shown between the
results obtained in the enclosed test facility #rase obtained at an outdoor
site. Enclosed test facilities do not need to nleetdimensional requirements
of the outdoor site other than the distance froenahtenna to the vehicle and
the height of the antenna.

Test requirements

4.1. The limits apply throughout the frequency ®arg0 to 1,000 MHz for
measurements performed in a semi anechoic chamiaer @utdoor test site.

4.2 Measurements can be performed with eitheriguesss or peak detectors.
The limits given in paragraphs 6.2. and 6.5. of tRiegulation are for
quasi-peak detectors. If peak detectors are usmdraction factor of 20 dB
as defined in CISPR 1shall be applied.

4.3. The measurements shall be performed with etrspe analyser or a scanning
receiver. The parameters to be used are defin€dbte 1 and Table 2.

Table 1

Spectrum analyser parameters
Frequency Peak detector Quasi-peak detectqr Average detegtor
range RBW at Scan RBW at Scan RBW at Scan
MHz -3dB time -6 dB time -3dB time
30to 100/120 100 120 20 100/120 100
1,000 kHz ms/MHz kHz s/MHz kHz ms/MHz

Note:

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

Table 2
Scanning receiver parameters

Frequency Peak detector| Quasi-peak detectpr Average detegtor
range BW at Step | Dwell BW at Step | Dwell BW at Step | Dwell

MHz -6 dB sizé time -6 dB size? time -6 dB size? time
30to 120 50 5 120 50 1 120 50 5
1,000 kHz kHz ms kHz kHz S kHz kHz ms

& For purely broadband disturbances, the maximumufracy 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 atititervals specified in the
CISPR 12 standard throughout the frequency range 3000 MHz.

24
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4.5.

Alternatively, if the manufacturer provides measoeat data for the whole
frequency band from a test laboratory accreditethéoapplicable parts of
ISO 17025 and recognized by the Type Approval Artiothe Technical

Service may divide the frequency range in 14 freqyéands 30-34, 34-45,
45-60, 60-80, 80-100, 100-130, 130-170, 170-225;-3®, 300-400,

400-525, 525-700, 700-850 and 850-1,000 MHz anfbrperests at the
14 frequencies giving the highest emission leveithiw each band to
confirm that the vehicle meets the requirementhisfannex.

In the event that the limit is exceeded during tés, investigations shall be
made to ensure that this is due to the vehiclenando background radiation.

Readings

The maximum of the readings relative to the lintibrizontal and vertical

polarization and antenna location on the left aigihtthand sides of the
vehicle) in each of the 14 frequency bands shathken as the characteristic
reading at the frequency at which the measurenvesits made."
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Annex 4, Appendpamend to read:

"Annex 4 — Appendix

Figure 1
Clear horizontal surface free of electromagnetic rifection delimitation of the surface defined by an
ellipse
A
Mid-point of the engine
situated on the
perpendicular line
drawn from the mid-point
= of the antenna
[
%’ Small diameter = F-+/3
£
2
0]
2 F=10.0+02m
— (3.00 + 0.05 m)
\ 4
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Figure 2
Position of antenna in relation to the vehicle

Figure 2a
Dipole antenna in position to measure the verticaladiation components

A ——  100:02m
(3.00 £ 0.05 m)
-

3.00 £ 0.05 m
(1.80 £ 0.05 m)

Elevation

Figure 2b
Dipole antenna in position to measure the horizontaadiation components

VEHICLE

Mid-point
of the engine

ENGINE —

10.0£0.2m
(3.00 £ 0.05 m)

< >

Plane
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Figure 3
Vehicle in configuration '

Example of test set-up f
communication)

Figure 3a

(3.00+0.05m)

1000+02m

i

3.00£005m

Figure 3b

(1.80£0.05m) <

'REESS charging mode" couped to the power grid
or vehicle with plug lochtn vehicle side (AC powered without

Frontview

l=

0.8{+02/ 0)m |
1

100 (+200/-0) mm

=+

(3.00 = 0.05 m)

100+ 02m

Top view

Extraneous length - !
Z-folded

0.8 (+0.2/-0)m

l—]—>

0.5 m max
®

=

grounded

Legend

1 Vehicle under test

2 Insulating support

3 Charging cable

4 Artificial Network(s)
5 Power mains socket
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Vehicle in configuration "REESS charging mode" dedpo the power grid

Example of test setup for vehicle with plug locafednt/rear of vehicle (AC powered

without communication)

Figure 3c

1 (3.00+005m)
[- 10.00+0.2m

3.00£0.05m

(1.80£0.05m)

Figure 3d

0.1 (+0.2/-0) m

Frontview

|2 | (100225 mm — *

0.8(+0.2/-0ym

-

3

(3.00 = 0.05 m) 100 £02m

Top view

0.8 (+0.2/-0) m

\Extraneous length

Z-folded

Legend

1 Vehicle under test

2 Insulating support

3 Charging cable

4 Artificial Network(s) grounded
5 Power mains socket
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Vehicle in configuration "REESS charging mode" dedpo the power grid

Example of test set-up for vehicle with plug lochtsn vehicle side (AC or DC powered
with communication)

Figure 3e

{3.00+x005m)
I 10.00=02m

3.00£0.05m

Frontview

(1.80£0.05m)

08(+02/-0)m

—
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Figure 3f

1__
(3.00 = 0.05 m) 100 =02 m

Top view

Extraneous length 1
Z-folded 0.8 (+0.2/-0)m

i4— —>
0.5mmax ] v

[5] - -

Legend

Vehicle under test

Insulating support

Charging / communication cable

AC or DC Artificial Network(s) grounded
Power mains socket

Impedance Stabilization(s) grounded
Charging Station

~N o o~ WN P
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Vehicle in configuration "REESS charging mode" dedpo the power grid

Example of test setup for vehicle with plug locafesht/rear of the vehicle (AC or DC
powered with communication)

Figure 3g
[_ {3.0020.05m)
I 1000£02m
300+005m £ Frontview
(1.80+0.05m) Q . /3
S —" _ — ,
———— iz (=i h‘ gl 5 -.
0.8 (+0.2L0)m
Figure 3h
_‘__
(3.00 == 0.05 m) 100 + 02 m

Top view
0.1 (+0.2/-0)m

0.8 (+0.2/-0)m

Extraneous length
Z- folded

Legend

Vehicle under test

Insulating support

Charging / communication cable

AC or DC Artificial Network(s) grounded
Power mains socket

Impedance Stabilisation(s) grounded
Charging Station

N o o WwWN PR
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Annex 5, paragraphs 1. to 1.2mend to read:
"1. General

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

1.2. Test method

This test is intended to measure the narrowbanctreleagnetic emissions
that may emanate from microprocessor-based systersher narrowband
source.

If not otherwise stated in this annex the testldhalperformed according to
CISPR 12 or CISPR 25."

Annex 5, insert a new paragraph 3.® read:

"3.3. The measurements shall be performed witheatapm analyser or a scanning
receiver. The parameters to be used are defin€dbie 1 and Table 2.

Table 1

Spectrum analyser parameters
F Peak detector Quasi-peak detectar Average detegtor

requency

range RBW at Scan RBW at Scan RBW at Scan
MHz -3dB time -6 dB time -3dB time
30to 100/120 100 120 20 100/120 100
1,000 kHz ms/MHz kHz s/MHz kHz ms/MHz

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

Table 2
Scanning receiver parameters

Frequency Peak detector Quasi-peak detectgr Average detegtor
range BW at Step| Dwell BW at Step| Dwell BW at Step| Dwell
MHz -6 dB size® time -6 dB size® time -6 dB size® time
30to 120 50 5 120 50 1 120 50 5
1,000 kHz kHz ms kHz kHz S kHz kHz ms

& For purely broadband disturbances, the maximumufracy step size may be increased up to a
value not greater than the bandwidth value."

Annex 5, paragraph 3.3. (formergnumber as paragraph 3.4. and amend to read:
"3.4. Measurements

The Technical Service shall perform the test atitibervals specified in the
CISPR 12 standard throughout the frequency range 3000 MHz.

Alternatively, if the manufacturer provides measoeat data for the whole
frequency band from a test laboratory accreditethéoapplicable parts of
ISO 17025and recognized by the Type Approval Authority, thechnical
Service may divide the frequency range in 14 freqyébands 30-34, 34-45,
45-60, 60-80, 80-100, 100-130, 130-170, 170-225;-3®, 300-400,
400-525, 525-700, 700-850 and 850-1,000 MHz anfbrpertests at the
14 frequencies giving the highest emission leveithiwv each band to
confirm that the vehicle meets the requirementhisfAnnex.
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In the event that the limit is exceeded during tée, investigations shall be
made to ensure that this is due to the vehiclerado background radiation
including broadband radiation from any ESA."

Annex 5, paragraph 3.4. (formergnumber as paragraph 3.5.

Annex 6, paragraphs 1. to 1,&mend to read:

"1.
1.1.

1.2.

1.3.

General

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

(@)  Other than "REESS charging mode coupled tgtweer grid".
(b)  "REESS charging mode coupled to the power grid"
Test method

This test is intended to demonstrate the immunityhe vehicle electronic
systems. The vehicle shall be subject to electrowtigfields as described in
this annex. The vehicle shall be monitored durhegtests.

If not otherwise stated in this annex the testldhalperformed according to
ISO 11451-2.

Alternative test methods

The test may be alternatively performed in an ootdtest site for all
vehicles. The test facility shall comply with (ratal) legal requirements
regarding the emission of electromagnetic fields.

If a vehicle is longer than 12 m and/or wider tf2a60 m and/or higher than
4.00 m, BCI (bulk current injection) method accoglto ISO 11451-4 shall
be used in the frequency range 20 to 2,000 MHz \etfels defined in

paragraph 6.8.2.1. of this Regulation."

Annex 6, paragraph 2.lamend to read:

"2.1.

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

Annex 6, paragraph 2.2amend to read:

"2.2.

Vehicle in configuration "REESS charging madeipled to the power grid".

Annex 6, paragraph 2.2.1,2amend to read:

"2.2.1.2.

Basic vehicle conditions

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

"REESS charging mode" vehicle test conditions Faituiteria

The REESS shall be in charging mode. The REESS stelhicle sets in motion.
of charge (SOC) shall be kept between 20 per cesht|an

80 per cent of the maximum SOC during the whple

frequency range measurement (this may lead to theli
measurement in different sub-bands with the need to
discharge the vehicle's traction battery beforgiatathe
next sub-bands). If the current consumption can| be
adjusted, then the current shall be set to at [2agter
cent of its nominal value.
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Annex 6, insert new paragraphs 2.2.3. to 26 read:

"2.2.3.

2.3.

2.4,

2.5,

The test set-up for the connection of tlediele in configuration "REESS
charging mode coupled to the power grid" is showrFigures 4a to 4h
(depending of AC or DC power charging mode, logatod charging plug
and charging with or without communication) of #qgendix to this annex.

Charging station / Power mains

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

Note 1 If the communication between the vehicle and ¢harging station
could be simulated, the charging station may bé&ogg by the supply from
power mains.

In both case duplicated power mains and communicdines socket(s) shall
be placed in the test location with the followiranditions:

(@) It shall be placed on the ground plane.

(b)  The length of the harness between the powensnacommunication
lines socket and the AN(s) / I1S(s) shall be kephast as possible.

(c)  The harness between the power mains / comntigrichnes socket
and the AN(s) / 1S(s) shall be placed as closeoasiple of the ground
plane.

Note 2 The power mains and communication lines sockeifg)uld be
filtered.

If the charging station is placed inside the tesation then harness between
charging station and the power mains / communindiites socket shall be
placed with the following conditions:

(@) The harness at charging station side shall lartically down to the
ground plane.

(b)  The extraneous length shall be placed as ckss@ossible of the
ground plane and "Z-folded" if necessary.

Note 3 the charging station should be placed outsidebt#taam width of the
emitting antenna.

Artificial networks

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

The measuring port of each AN shall be terminatéd a/50Q load.
The AN shall be placed as defined in Figures 44hto

Impedance Stabilization

Communication lines shall be applied to the vehicleugh 1S(s).

The impedance stabilization (IS) to be connectedthe network and
communication cables is defined in CISPR 22 paggea6.2.

The 1S(s) shall be mounted directly on the grouladig. The case of the I1S(s)
shall be bonded to the ground plane.

The measuring port of each IS shall be terminatiéiol av50Q load.

The IS shall be placed as defined in Figures 4&hto



2.6. Power charging / communication cable

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

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

The charging / communication cable at vehicle sida&l hang vertically at a
distance of 100 mm (+200/-0 mm) from the vehicldyoo

The whole cable shall be placed on a non-conductleg relative
permittivity (dielectric-constant) materia, (< 1.4), at 100 mm (= 25 mm)
above the ground plane."

Annex 6, paragraph 3.2amend to read:

"3.2. For category M, N, O vehicles according t®1851451-2."
Annex 6, paragraph 4.1. and 4.1.amend to read:

"4.1. Frequency range, dwell times, polarization

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

The test signal modulation shall be:

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

(b) PM (pulse modulation), Ton 577 ps, period 4,680in the 800 to
2,000 MHz frequency range,

if not otherwise agreed between Technical Servickvehicle manufacturer.

Frequency step size and dwell time shall be chosenording to
ISO 11451-1.

4.1.1. The Technical Service shall perform the tsthe intervals specified in
ISO 11451-1 throughout the frequency range 2006@MHz.

Alternatively, if the manufacturer provides measoeat to data for the
whole frequency band from a test laboratory acteedo the applicable parts
of ISO 17025 and recognized by the Type ApprovathaAtity, the Technical

Service may choose a reduced number of spot freigenn the range,

e.g. 27, 45, 65, 90, 120, 150, 190, 230, 280, 380, 600, 750, 900, 1,300
and 1,800 MHz to confirm that the vehicle meets ibguirements of this

annex.

If a vehicle fails the test defined in this annéxshall be verified as having
failed under the relevant test conditions and so& aesult of the generation
of uncontrolled fields."

Annex 6, paragraph 5.1,lamend to read:

"5.1.1. The substitution method according to IS@51t1, shall be used to establish
the test field conditions."
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Annex 6, Appendpamend to read:

"Annex 6 — Appendix

Figure 1

The reference point is in this plane

1.0£02m
4>

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

02+£02m
—>

The reference point is in this plane

Vertical axis of the front wheel
(point D)
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Figure 3
First stage: Second stage:
Determine the reference point Rotate the vehicle
Rear Front

Reference
point

Front Rear

Distance maintained between the vehicle and antenna

Antenna
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Figure 4
Vehicle in configuration "REESS charging mode coupgd to the power grid"

Example of test set-up for vehicle with plug lochten the vehicle side (AC power
charging without communication)

Figure 4a

Front view

1(100+25) mm

08 (+0.2 / -0) m
—>
100 (+200 / -0) mm

Figure 4b

Reference point

Top view

220m

Extraneous length-Z

0.8 (+0.2/-0) m
folded

Legend

1 Vehicle under test

Insulating support

Charging cable

Artificial Network(s) grounded
Power mains socket

a b wN
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Example of test set-up for vehicle with plug lochtieont / rear of vehicle (AC power
charging without communication)

Figure 4c

Front view

Figure 4d

Reference point

0.1 (+0.2/-0)m

Top view

0.8 (+0.2/-0) m

. \ Extraneous length Z

folded

Legend

1 Vehicle under test

2 Insulating support

3 Charging cable

4 Artificial Network(s) grounded
5 Power mains socket
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Example of test set-up for vehicle with plug lochten vehicle side (AC or DC power
charging with communication)

Figure 4e

Front view

'\ 08(02/-0m
100 (+200 / ~0) mm *

Figure 4f

Reference point

Top view

Extraneous length-Z

folded 0.8 (+0.2/-0) m

1 Vehicle under test

2 Insulating support

3 Charging / communication cable

4 AC or DC Artificial Network(s) grounded
5 Power mains socket

6 Impedance Stabilisation(s) grounded

7 Charging Station
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Example of test set-up for vehicle with plug lochfeont / rear of the vehicle (AC or DC
power charging with communication)

Figure 4g

Front view

Figure 4h
Reference point
Top view
0.1(+0.2/-0)m
o
220mi
: 1
GG
3
Extraneous length
Z- folded
7

Legend
1 Vehicle under test
2 Insulating support
3 Charging / communication cable
4 AC or DC Artificial Network(s) grounded
5 Power mains socket
6 Impedance Stabilisation(s) grounded
7 Charging Station
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Annex 7amend to read:

"Annex 7

Method of measurement of radiated broadband
electromagnetic emissions from electrical/electroni
sub-assemblies (ESAS)

1.
1.1.

1.2.

3.2.

3.2.1.

General

The test method described in this annex magpipdied to ESAs, which may
be subsequently fitted to vehicles, which complshwinnex 4.

This method concerns both kinds of ESA:

(@) Other ESAs than involved in "REESS charging enodupled to the
power grid".

(b) ESAs involved in "REESS charging mode couptethe power grid".
Test method

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

If not otherwise stated in this annex the testlIshalperformed according
CISPR 25.

ESA state during tests

The ESA under test shall be in normal openatioode, preferably in
maximum load.

ESAs involved in "REESS charging mode coupled ® gbwer grid" shall
be in charging mode.

The state of charge (SOC) of the traction batteall e kept between 20 per
cent and 80 per cent of the maximum SOC duringnhale frequency range

measurement (this may lead to split the measuremettitferent sub-bands

with the need to discharge the vehicle's tractiattely before starting the
next sub-bands)

If the test is not performed with a REESS the E&8usd be tested at rated
current. If the current consumption can be adjydteeh the current shall be
set to at least 80 per cent of its nominal value.

Test arrangements

For ESA other than involved in "REESS chargimafe coupled to the power
grid" the test shall be performed according toAh&E method described in
clause 6.4. of CISPR 25.

For ESAs in configuration "REESS charging samupled to the power
grid" the test arrangement shall be according tuifei 2 of the appendix to
Annex 7.

The shielding configuration shall be acaogdito the vehicle series
configuration. Generally all shielded HV parts $Ha properly connected
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with low impedance to ground (e. g. AN, cables,ramtors etc.). ESAs and
loads shall be connected to ground. The externalpWer supply shall be
connected via feed-through-filtering.

3.2.2. Unless otherwise specified the length efltk harness and the HV harness
parallel to the front edge of the ground planeldb@ll,500 mm (£ 75 mm).
The total length of the test harness includingatvenector shall be 1,700 mm
(+300/-0 mm). The distance between the LV harnegbk the HV harness
shall be 100 mm (+100/-0 mm).
3.2.3. All of the harnesses shall be placed on a-cemductive, 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- linedathree phase lines may be
coaxial cables or in a common shield dependindherused plug system. The
original HV-harness from the vehicle may be usetiooally.
3.2.5. Unless otherwise specified, the ESA casé# beaconnected to the ground
plane either directly or via defined impedance.
3.2.6. For onboard chargers, the AC/DC power ligieall be placed the furthest
from the antenna (behind LV and HV harness). Trstadce between the
AC/DC power lines and the closest harness (LV or) ¥kall be 100 mm
(+100/-0 mm).
3.3. Alternative measuring location
As an alternative to an absorber lined shieldedosnce (ALSE) an open
area test site (OATS), which complies with the meents of CISPR
16-1-4 may be used (see appendix to this annex).
3.4. Ambient
To ensure that there is no extraneous noise oalsgfra magnitude sufficient
to affect materially the measurement, measurensra be taken before or
after the main test. In this measurement, the p&tras noise or signal shall
be at least 6 dB below the limits of interferenogeg in paragraph 6.5.2.1. of
this Regulation, except for intentional narrowbamabient transmissions.
Test requirements
4.1. The limits apply throughout the frequency g0 to 1,000 MHz for
measurements performed in a semi anechoic chamiaer @utdoor test site.
4.2, Measurements can be performed with eitheriguessk or peak detectors.
The limits given in paragraphs 6.2. and 6.5. of tRegulation are for
quasi-peak detectors. If peak detectors are usmdraction factor of 20 dB
as defined in CISPR 12 shall be applied.
4.3. The measurements shall be performed with etigpe analyser or a scanning
receiver. The parameters to be used are defin€dbie 1 and Table 2.
Table 1
Spectrum analyser parameters
Frequency Peak detector Quasi-peak detectqr Average detegtor
range RBW at Scan RBW at Scan RBW at Scan
MHz -3dB time -6 dB time -3dB time
30to 100/120 100 120 20 100/120 100
1,000 kHz ms/MHz kHz s/MHz kHz ms/MHz




Note:

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

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

Frequency

range BW at| Step Dwell| BW at| Step Dwell| BW at| Step Dwell
MHz -6 dB| sizé time| -6dB| sizé time| -6dB| sizé time
30to 120 50 5 120 50 1 120 50 5
1,000 kHz kHz ms kHz kHz s kHz kHz ms

& For purely broadband disturbances, the maximumufracy step size may be increased up to

value not greater than the bandwidth value.

Note:

For emissions generated by brush commutator moigtisout an electronic control unit, the
maximum step size may be increased up to five tilmedandwidth.

4.4,

4.5.

Measurements

Unless otherwise specified the configuration wite LV harness closer to
the antenna shall be tested.

The phase centre of the antenna shall be in lind the centre of the
longitudinal part of the wiring harnesses for fregaies up to 1,000 MHz.

The Technical Service shall perform the test atitibervals specified in the
CISPR 12standard throughout the frequency range 30 to 1MIG2.

Alternatively, if the manufacturer provides measoeat to data for the

whole frequency band from a test laboratory acteedo the applicable parts
of ISO 17025 and recognized by the Type Approvathatity, the Technical

Service may divide the frequency range in 14 fregyeéands 30—34, 34-45,
45-60, 60-80, 80-100, 100-130, 130-170, 170-225;-3®, 300-400,

400-525, 525-700, 700-850 and 850- 1,000 MHz andrpe tests at the

14 frequencies giving the highest emission levelthim each band to

confirm that the ESA meets the requirements ofdhisex.

In the event that the limit is exceeded during tés, investigations shall be
made to ensure that this is due to the ESA andonimhckground radiation.

Readings

The maximum of the readings relative to the limitorizontal/vertical

polarization) in each of the 14 frequency bandslisha taken as the
characteristic reading at the frequency at which theasurements were
made."
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Annex 7, Appendixnsert a new Figure 2o read:

"Figure 2

Test configuration for ESAs involved in "REESS chaging mode coupled to the power
grid" (example for biconical antenna)

Top view (horizontal polarization)

1000 min.

: !
1000 min. ﬁ 200 + 10
— 2] | |2
— |°
‘ E
+
o
I
|
28 27
gy
18 =T 1;"16 15 1000 + 10
|
— [T
| ?
| ° <100 £ 10
|
|
" 1 100+458
— -
100100
12

Legend:

1 ESA (grounded locally if required in test plan)

2 LV Test harness

46

3 LV Load simulator (placement and ground connectio
according to CISPR 25 paragraph 6.4.2.5)

4 Power supply (location optional)

5 LV Artificial network (AN)

6 Ground plane (bonded to shielded enclosure)

7 Low relative permittivity support(< 1.4)

8 Biconical antenna

10 High-quality coaxial cable e.g. double-shield@@Q)
11 Bulkhead connector

12 Measuring instrument

13 RF absorber material

14 Stimulation and monitoring system
15 HV harness

16 HV load simulator

17 HV AN

18 HV power supply

19 HV feed-through

25 AC/DC charger harness

26 AC/DC load simulator (e.g. PLC)
27 50pH LISN (AC) or HVAN (DC)
28 AC/DC power supply

29 AC/DC feed-through



Annex 8amend to read:

"Annex 8

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

1.

1.1.

1.2.

3.2.

3.3.

4.2
4.3.

General

The test method described in this annex magppdied to ESAs, which may
be subsequently fitted to vehicles, which complighvAnnex 5.

This method concerns only ESA other than those luaeb in "REESS
charging mode coupled to the power grid".

Test method

This test is intended to measure the narrowbanctreleagnetic emissions
such as might emanate from a microprocessor-bastens.

If not otherwise stated in this annex the testldhalperformed according to
CISPR 25.

ESA state during tests

The ESA under test shall be in normal operation enogreferably in
maximum load.

Test arrangements

The test shall be performed according to AltB&hod described in clause
6.4. of CISPR 25.

Alternative measuring location

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
may be used (see Figure 1 of the appendix to A@hex

Ambient

To ensure that there is no extraneous noise oalkgjra magnitude sufficient
to affect materially the measurement, measurensdrah be taken before or
after the main test. In this measurement, the egtias noise or signal shall
be at least 6 dB below the limits of interferenoeeg in paragraph 6.6.2.1. of
this Regulation, except for intentional narrowbamabient transmissions.

Test requirements

The limits apply throughout the frequency mang0 to 1,000 MHz for
measurements performed in semi anechoic chambergtdoor test sites.

Measurements shall be performed with an aeedatector.

The measurements shall be performed with etigpe analyser or a scanning
receiver. The parameters to be used are defingédbies 1 and 2.
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Table 1
Spectrum analyser parameters
Peak detector Quasi-peak detectdr Average detegtor
Frequency
range RBW at Scan RBW at Scan RBW at Scan
MHz -3dB time -6 dB time -3dB time
30to 100/120 100 120 20 100/120 100
1,000 kHz ms/MHz kHz s/MHz kHz ms/MHz
Note:

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

Table 2
Scanning receiver parameters

Frequency Peak detector Quasi-peak detectqr Average detectoyr
range BW at Step| Dwell BW at Step| Dwell BW at Step| Dwell
MHz -6 dB size® time -6 dB size® time -6 dB size® time
30 to 120 50 5 120 50 1 120 50 5
1,000 kHz kHz ms kHz kHz S kHz kHz ms

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

Note:
For emissions generated by brush commutator moigtisout an electronic control unit, the
maximum step size may be increased up to five timedand width.

4.4, Measurements

The Technical Service shall perform the test atititervals specified in the
CISPR 12 standard throughout the frequency range 3000 MHz.

Alternatively, if the manufacturer provides measoeat to data for the
whole frequency band from a test laboratory acteedo the applicable parts
of ISO 17025 and recognized by the Type ApprovathaAtity, the Technical
Service may divide the frequency range in 14 freqyéands 30-34, 34-45,
45-60, 60-80, 80-100, 100-130, 130-170, 170-225;-3D, 300-400,
400-525, 525-700, 700-850 and 850-1,000 MHz anfbrperests at the
14 frequencies giving the highest emission levelthiw each band to
confirm that the ESA meets the requirements of aimisex. In the event that
the limit is exceeded during the test, investigatighall be made to ensure
that this is due to the ESA and not to backgrouadiation including
broadband radiation from the ESA.

4.5. Readings

The maximum of the readings relative to the limitorizontal/vertical

polarisation) in each of the 14 frequency bandsll she taken as the
characteristic reading at the frequency at which theasurements were
made."
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Annex 9amend to read:

"Annex 9

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

1.
1.1.
1.2.

1.2.1.

2.1.
2.2,

General

The test method(s) described in this annekepi ESAs.
Test methods

This method concerns both kinds of ESA:

(@) Other ESAs than involved in "REESS charging enodupled to the
power grid".

(b) ESAsinvolved in "REESS charging mode couptethe power grid".

ESAs may comply with the requirements of agmbination of the

following test methods at the manufacturer's diseneprovided that these

results in the full frequency range specified imgggaph 3.1. of this annex
being covered:

(@)  Absorber chamber test according to 1ISO 11452-2;
(b)  TEM cell testing according to ISO 11452-3;

(c)  Bulk current injection testing according to 130452-4;
(d)  Stripline testing according to ISO 11452-5;

(e) 800 mm stripline according to paragraph 5hif annex.

ESAs in configuration "REESS charging mode coupgtedhe power grid"

shall comply with the requirements of the combimatiof the Absorber
chamber test according to 1SO 11452-2 and Bulkegurinjection testing

according to ISO 11452-4 at the manufacturer'sreligm provided that these
results in the full frequency range specified imgggaph 3.1. of this annex
being covered.

(Frequency range and general test conditions bedilased on 1ISO 11452-1).
State of ESA during tests
The test conditions shall be according 1SO5214.

The ESA under test shall be switched on aradl §le stimulated to be in
normal operation condition. It shall be arrangeddafined in this annex
unless individual test methods dictate otherwise.

ESAs involved in "REESS charging mode coupled ® gbwer grid" shall
be in charging mode.

The state of charge (SOC) of the traction batteall e kept between 20 per
cent and 80 per cent of the maximum SOC duringnhale frequency range

measurement (this may lead to split the measuremettifferent sub-bands

with the need to discharge the vehicle's tractiattely before starting the
next sub-bands).
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2.3.

2.4,

2.5,

3.2.

3.3.

4.1.

4.1.1.

If the test is not performed with a REESS the E&Autd be tested at rated
current. If the current consumption can be adjydfeeh the current shall be
set to at least 20 per cent of its nominal value.

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

To ensure reproducible measurement resultsobt@ned when tests and
measurements are repeated, the test signal gempmguipment and its
layout shall be to the same specification as teatilduring each appropriate
calibration phase.

If the ESA under test consists of more thaa anit, the interconnecting
cables should ideally be the wiring harnesses sended for use in the
vehicle. If these are not available, the lengthwieein the electronic control
unit and the AN shall be as defined in the standAldcables in the wiring

harness should be terminated as realistically asiple and preferably with
real loads and actuators.

General test requirements
Frequency range, dwell times

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

The test signal modulation shall be:

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

(b) PM (pulse modulation), Ton 577 ps, period 4,680in the 800 to
2,000 MHz frequency range,

If not otherwise agreed between Technical SeruitEEESA manufacturer.

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

The Technical Service shall perform the tdstha intervals specified in
ISO 11452-1, throughout the frequency range 20@6@MHz.

Alternatively, if the manufacturer provides measoeat to data for the
whole frequency band from a test laboratory acteddio the applicable parts
of ISO 17025, and recognized by the Type Approuvalharity, the Technical

Service may choose a reduced number of spot freiggern the range,
e.g. 27, 45, 65, 90, 120, 150, 190, 230, 280, 3880, 600, 750, 900, 1,300,
and 1,800 MHz to confirm that the ESA meets theuiregnents of this

annex.

If an ESA fails the tests defined in this agnieshall be verified as having
failed under the relevant test conditions and soa aiesult of the generation
of uncontrolled fields.

Specific test requirements
Absorber chamber test
Test method

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



4.1.2.

4.1.2.1.

4.1.2.1.1.

41.2.1.2.

4.1.2.1.3.

4.1.2.1.4.

41.2.1.5.

41.2.1.6.

4.1.2.1.7.

4.2,

4.2.1.

4.2.2.

4.3.
4.3.1.

Test methodology

The "substitution method" shall be used to esthhli® test field conditions
according ISO 11452:2

The test shall be performed with vertical polatimat

For ESAs in configuration "REESS chargmgde coupled to the power
grid" the test arrangement shall be according tpelgix 3 to this annex.

The shielding configuration shall be cadeg to the vehicle series
configuration. Generally all shielded HV parts $Ha properly connected
with low impedance to ground (e. g. AN, cables,rerors etc.). ESAs and
loads shall be connected to ground. The externalpdWer supply shall be
connected via feed-through-filtering.

Unless otherwise specified the lengtthefLV harness and the HV harness
parallel to the front edge of the ground plane Idbal1.500 mm (£ 75 mm).
The total length of the test harness includingatvenector shall be 1,700 mm
(+300/-0 mm). The distance between the LV harnegbk the HV harness
shall be 100 mm (+100/-0 mm).

All of the harnesses shall be placedaonon-conductive, low relative
permittivity material §, < 1,4), at 50 mm (£ 5 mm) above the ground plane.

Shielded supply lines for HV+ and HMdiand three phase lines may be
coaxial cables or in a common shield dependindierused plug system. The
original HV-harness from the vehicle may be usetiboglly.

Unless otherwise specified, the ESA «hsdl be connected to the ground
plane either directly or via defined impedance.

For onboard chargers, the AC/DC powmgslishall be placed the furthest
from the antenna (behind LV and HV harness). Tistadce between the
AC/DC power lines and the closest harness (LV or) ¥kall be 100 mm
(+100/-0 mm).

Unless otherwise specified, the configan with the LV harness closer to
the antenna shall be tested.

TEM cell testing (see Appendix 2 to this annex
Test method

The TEM (transverse electromagnetic mode) cell ggae homogeneous
fields between the internal conductor (septum)tamasing (ground plane).

Test methodology
The test shall be performed according 1ISO 11452-3.

Depending on the ESA to be tested the Technicali@eishall chose the
method of maximum field coupling to the ESA or twetwiring harness
inside the TEM-cell.

Bulk current injection testing
Test method

This is a method of carrying out immunity testsitgucing currents directly
into a wiring harness using a current injectionbgro

51



ECEARANSANP-29/2013/73/Rev. 1

52

4.3.2.

4.3.2.1.

4.3.2.1.1.

4.3.2.1.2.

4.3.2.1.3.

4.3.2.1.4.

4.3.2.1.5.

4.3.2.1.6.

4.4,
4.4.1.

4.4.2.

4.5,

Test methodology

The test shall be performed according to ISO 114182+ a test bench. As an
alternative the ESA may be tested while installethie vehicle according to
ISO 11451-4 with the following characteristics:

(@)  The injection probe shall be positioned in 14 distance to the ESA
to be tested;

(b)  The reference method shall be used to calcul@eted currents from
forward power;

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

For ESAs in configuration "REESS chargmgde coupled to the power
grid", the test arrangement shall be accordingpgpekdix 4 to this annex.

The shielding configuration shall be cading to the vehicle series
configuration. Generally all shielded HV parts $Ha properly connected
with low impedance to ground (e. g. AN, cables,ramtors, etc.). ESAs and
loads shall be connected to ground. The externalpWer supply shall be
connected via feed-through-filtering.

Unless otherwise specified the lengtthefLV harness and the HV harness
shall be 1,700 mm (+300/-0 mm). The distance betvibe LV harness and
the HV harness shall be 100 mm (+100/-0 mm).

All of the harnesses shall be placedaonon-conductive, low relative
permittivity material §,<1.4), at (50 £5) mm above the ground plane.

Shielded supply lines for HV+ and HWeiand three phase lines may be
coaxial cables or in a common shield dependindierused plug system. The
original HV-harness from the vehicle may be usetiboglly.

Unless otherwise specified, the ESA «hsdl be connected to the ground
plane either directly or via defined impedance.

Unless otherwise specified the testl dhalperformed with the injection
probe placed around each of the following harnesses

(@ Low voltage harness;

(b)  High voltage harness;

(c)  AC power lines if applicable;
(d)  DC power lines if applicable.
Stripline testing

Test method

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

Test methodology
The test shall be performed according to ISO 11852-
800 mm stripling testing



4.5.1.

4.5.2.

45.2.1.

4522

4.5.2.3.

4.5.2.4.

Test method

The stripline consists of two parallel metallic tels separated by 800 mm.
Equipment under test is positioned centrally betwthbe plates and subjected
to an electromagnetic field (see Appendix 1 to #meex).

This method can test complete electronic systemfuding sensors and
actuators as well as the controller and wiring lottris suitable for apparatus
whose largest dimension is less than one-thirti@plate separation.

Test methodology
Positioning of stripline

The stripline shall be housed in a screened roam pfevent external
emissions) and positioned 2 m away from walls andraetallic enclosure to
prevent electromagnetic reflections. RF absorbeterizd may be used to
damp these reflections. The stripline shall be gdaon non-conducting
supports at least 0.4 m above the floor.

Calibration of the stripline

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

The associated measuring equipment shall be siitside the screen room.
At each desired test frequency, a level of powaetl $fe fed into the stripline
to produce the required field strength at the amerhis level of forward
power, or another parameter directly related toftheard power required to
define the field, shall be used for type approeatg unless changes occur in
the facilities or equipment, which necessitate ghiscedure being repeated.

Installation of the ESA under test

The main control unit shall be positioned withire tbentral one third of the
longitudinal, vertical and transverse dimensionsti# space between the
parallel plates. It shall be supported on a stamdlenfrom non-conducting
material.

Main wiring loom and sensor/actuator cable

The main wiring loom and any sensor/actuator cablel rise vertically
from the control unit to the top ground plate (thédps to maximize coupling
with the electromagnetic field). Then they shalldw the underside of the
plate to one of its free edges where they shap loeer and follow the top of
the ground plate as far as the connections to ttifdise feed. The cables
shall then be routed to the associated equipmdnithwshall be sited in an
area outside the influence of the electromagnétld,fe.g. on the floor of the
screened room 1 m longitudinally away from thepétre."
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Annex 9insert a new Appendix 8 read:

"Annex 9 — Appendix 3

54

Absorber chamber test

Test configuration for ESA's involved in "REESS idiag mode coupled to the power

grid". The test shall be performed according to [8@52-2.

Top view (Vertical polarization)
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1500min.

10

Legend:

1 ESA (grounded locally if required in test plan)
2 LV Test harness

3 LV Load simulator (placement and ground connectio
according to CISPR 25 paragraph 6.4.2.5)

4 Power supply (location optional)

5 LV Artificial network (AN)

6 Ground plane (bonded to shielded enclosure)

7 Low relative permittivity support(< 1.4)

8 Horn antenna

10 High-quality coaxial cable e.g. double-shiel&aQ)
11 Bulkhead connector

12 RF signal generator and amplifier

13 RF absorber material

14 Stimulation and monitoring system
15 HV harness

16 HV load simulator

17 HV AN

18 HV power supply

19 HV feed-through

25 AC/DC charger harness

26 AC/DC load simulator (e.g. PLC)
27 50pH LISN (AC) or HVAN (DC)
28 AC/DC power supply

29 AC/DC feed-through



Annex 9, insert a new Appendixtd read:

"Annex 9 — Appendix 4

BCI test

Test configuration for ESAs involved in "REESS daiiag mode coupled to the power

grid". The test shall be performed according to [8@52-4.

Top view (example of substitution methed)
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Legend:

1 ESA (grounded locally if required in test plan)

2 LV Test harness

3 LV supply

4 LV LISN

5 LV load simulator

6 Stimulation and monitoring system
7 Low relative permittivity support

8 Ground plane

9 Injection probe

10 RF signal amplifier and generator

11 HV DC harness

12 HV AN

13 HV DC load

14 HV DC feed-through

15 HV DC load simulator

16 HV AC/DC charger harness

17 50 pH LISN (AC) or HV AN (DC)

18 HV AC/DC power supply

19 HV AC/DC feed-through

20 HV AC/DC load simulator (e.g. PLC)
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Annex 10amend to read:

"Annex 10

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

1.

General

This test method shall ensure the immunity of E&Asonducted transients
on the vehicle power supply and limit conducteadiants from ESAs to the
vehicle power supply.

Immunity against transient disturbances condu@kng 12/24 V supply
lines.

Apply the test pulses 1, 2a, 2b, 3a, 3b and 4 dawprto the International
Standard ISO 7637-2 to the supply lines as welioagther connections of
ESAs which may be operationally connected to sufipgs.

Emission of transient conducted disturbancesgded by ESAs on 12/24 V
supply lines

Measurement according to the International Stantfa@l 7637-2 on supply
lines as well as to other connections of ESAs whitky be operationally
connected to supply lines."

Annex 1]1amend to read:

"Annex 11

Method(s) of testing for emission of harmonics gemated on
AC power lines from vehicle

1.

1.1.

1.2.

56

General

The test method described in this annex dhallapplied to vehicles in
configuration "REESS charging mode coupled to gy grid”

Test method

This test is intended to measure the level of haiosogenerated by vehicle
in configuration "REESS charging mode coupled ® plower grid" through
its AC power lines in order to ensure it is comiplatiwith residential,
commercial and light industrial environments.

If not otherwise stated in this annex the testldf®performed according to:

(@ IEC 61000-3-2 for input current in charging racd16 A per phase
for class A equipment,

(b)  IEC 61000-3-12 for input current in chargingaeo> 16 A anck 75 A
per phase.

Vehicle state during tests

The vehicle shall be in configuration "REE3farging mode coupled to the
power grid".
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3.2.

3.3.

4.2

4.3.

4.4.

4.5,

The state of charge (SOC) of the traction batteall e kept between 20 per
cent and 80 per cent of the maximum SOC duringnthele time duration of
the measurement (this may lead to the measurernsérg bplit into different
time slots with the need to discharge the vehictegstion battery before
starting the next time slot). If the current congtion can be adjusted, then
the current shall be set to at least 80 per ceits aominal value.

The vehicle shall be immobilized, engine OFF.

And all other equipment which can be switched omamently by the driver
or passenger should be OFF.

Test arrangements

The observation time to be used for the measents shall be as for
quasi-stationary equipment as defined in IEC 618@0-Table 4.

The test set-up for single phase vehicle infigaration "REESS charging
mode coupled to the power grid" is shown in Figlmef the appendix to this
annex.

The test set-up for three-phase vehicle irfigoration "REESS charging
mode coupled to the power grid" is shown in Figi@f the appendix to this
annex.

Test requirements

The measurements of even and odd current Iméemshall be performed up
to the 40th harmonic.

The limits for single phase or three-phaseERSE charging mode coupled to
the power grid" with input currert 16 A per phase are given in Table 3 of
paragraph 7.3.2.1.

The limits for single phase "REESS chargingdencoupled 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.

The limits for three-phase "REESS charging enoolpled to the power grid"
with input current > 16 A ang 75 A per phase are given in Table 5 of
paragraph 7.3.2.2.

For three-phase "REESS charging mode coupletthe power grid" with
input current > 16 A angk 75 A per phase, when at least one of the three
conditions a), b) or c) described in clause 5.266 61000-3-12 is fulfilled,
then the limits given in Table 6 of paragraph 7.23.2an be applied.”
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Annex 11, Appendiamend to read:

"Annex 11 — Appendix

Figure 1
Vehicle in configuration "REESS charging mode coupgd to the power grid" — Single
phase charger test set-up

Measurement device with
input impedance Zy,

i Maximum length 10m
1
I

Power supply ——E =
of internal ——

impedance Zg |
and open circuit fr
voltage G @

Cable shall be z-folded if longer
than 1m, 100 + 25 mm above
ground and at least 100mm from

the car body

Figure 2
Vehicle in configuration "REESS charging mode coupd to the power grid" — Three-
phase charger test set-up

Measurement device with
input impedance Z,,

)
Maximum length 10m i
1

Tl |-
i L

Power supply

of internal i ;'
impedance Zg I Cable shall be z-folded if longer |
and open circuit | than 1m, 100 + 25 mm above |
voltage G i ground and at least 100mm from

)

the car body
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Annex 12amend to read:

"Annex 12

Method(s) of testing for emission of voltage cha@es, 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 dhallapplied to vehicles in
configuration "REESS charging mode coupled to gy grid”

Test method

This test is intended to measure the level of galtahanges, voltage
fluctuations and flicker generated by vehicle innfiguration "REESS
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 testldf®performed according to:

(@) IEC 61000-3-3 for rated current in "REESS chaggnode"< 16 A
per phase and not subjected to conditional cormecti

(b) IEC 61000-3-11 for rated current in "REESS gitvay mode” > 16 A
and< 75 A per phase and subjected to conditional cdiorec

Vehicle state during tests

The vehicle shall be in configuration "REE3farging mode coupled to the
power grid".

The state of charge (SOC) of the traction batteall de kept between 20 per
cent and 80 per cent of the maximum SOC duringnhele time duration of
the measurement (this may lead to the measurernsérg bplit into different
time slots with the need to discharge the vehictegstion battery before
starting the next time slot).. If the current comgtion can be adjusted, then
the current shall be set to at least 80 per ceits aominal value.

The vehicle shall be immobilized, engine OFF.

And all other equipment which can be switched omamently by the driver
or passenger should be OFF.

Test arrangements

The tests for vehicle in configuration "REESfrging mode coupled to the
power grid" with rated currenf 16 A per phase and not subjected to
conditional connection shall be performed accordiogparagraph 4. of
IEC 61000-3-3.

The tests for vehicle in configuration "REES®rging mode coupled to the
power grid" with rated current > 16 A agdr5 A per phase and subjected to
conditional connection shall be performed accordiogparagraph 6. of
IEC 61000-3-11.

The test set-up for vehicle in configuration "REESrging mode coupled
to the power grid" is shown in Figures la and 1lkthef appendix to this
annex.
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60

4.2,

4.3.

Test requirements

The parameters to be determined in the tinmeailo are "short duration
flicker value”, "long duration flicker value" anddltage relative variation".

The limits for vehicle in configuration "REE$Barging mode coupled to the
power grid" with input currenk 16 A per phase and not subjected to
conditional connection are given in paragraph 714.2

The limits for vehicle in configuration "REE$Barging mode coupled to the
power grid" with input current > 16 A ard75 A per phase and subjected to
conditional connection are given in paragraph 7242



Annex 12, Appendigmend to read:

"Annex 12 — Appendix

Figure 1la
Vehicle in configuration "REESS charging mode coupgd to the power grid" — Single
phase test set-up
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if longer than 10m, 100
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Power supply with open circuit
voltage G and Measurement
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Figure 1b

Vehicle in configuration "REESS charging mode coupd to the power grid" — Three
phase test set-up
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Annex 13amend to read:

"Annex 13

62

Method(s) of testing for emission of radiofrequecy
conducted disturbances on AC or DC power lines from

vehicles

1.
1.1.

1.2.

3.2.

3.3.

General

The test method described in this annex dhallapplied to vehicles in
configuration "REESS charging mode coupled to thvey grid".

Test method

This test is intended to measure the level of rddéguency conducted
disturbances generated by vehicle in configuratiRRESS 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 testldhalperformed according to
CISPR 16-2-1.

Vehicle state during tests

The vehicle shall be in configuration "REE3farging mode coupled to the
power grid".

The state of charge (SOC) of the traction batteall e kept between 20 per
cent and 80 per cent of the maximum SOC duringnhale frequency range
measurement (this may lead to split the measuremetifferent sub-bands
with the need to discharge the vehicle's tractiattely before starting the
next sub-bands). If the current consumption caadjasted, then the current
shall be set to at least 80 per cent of its nomiahle.

The vehicle shall be immobilized, engine OFF.

And all other equipment which can be switched omamently by the driver
or passenger should be OFF.

Test arrangements

The test shall be performed according to eéaug.1. of CISPR 16-2-1 as
floor-standing equipment.

The artificial mains network to be used foe fimeasurement on vehicle is
defined in clause 4.3. of CISPR 16-1-2.

Artificial networks

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

The measuring port of each AN shall be terminatiéd a/50Q load.
The AN shall be placed as defined in Figures 1&dto

The test set-up for the connection of the alehin configuration "REESS
charging mode coupled to the power grid" is showfigure 1a to 1d of the
appendix to this annex.
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3.4. The measurements shall be performed with etrspe analyser or a scanning
receiver. The parameters to be used are defin€dbte 1 and Table 2.
Table 1
Spectrum analyser parameters
F Peak detector Quasi-peak detectar Average detegtor
requency
range RBW at Scan RBW at Scan RBW at Scan
MHz -3dB time -6 dB time -3dB time
0.15 to 30 9/10 10 9 200 9/10 10
kHz s/IMHz kHz s/MHz kHz s/IMHz
Note:

If a spectrum analyser is used for peak measuremtre video bandwidth shall be at least three
times the resolution bandwidth (RBW)

Table 2
Scanning receiver parameters

Peak detector| Quasi-peak detectpr Average detegtor
Frequency
range BW at Step | Dwell BW at Step | Dwell BW at Step | Dwell
MHz -6 dB size® time -6 dB size® time -6 dB size® time
0.15to 9 5 50 9 5 1 9 5 50
30 kHz kHz ms kHz kHz s kHz kHz ms

& For purely broadband disturbances, the maximumufracy 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 ®&an@15 to 30 MHz for
measurements performed in a semi anechoic chamiaer @utdoor test site.

4.2 Measurements shall be performed with averageséher quasi-peak or peak
detectors. The limits are given in paragraph 7.5.

Table 7 for AC lines and Table 8 for DC lines. Hak detectors are used a
correction factor of 20 dB as defined in CISPR #allsbe applied.”
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Annex 13, Appendiamend to read:

"Annex 13 — Appendix
Figure 1
Vehicle in configuration "REESS charging mode coupd to the power grid"

Example of test setup for vehicle with plug locatedvehicle side (AC powered without
communication)

Figure 1la

Front view

sl
100 (+200/-0) mm * !
Figurelb

Top view

Cable shall be z-folded if
longer than 1m, 100 £ 25 mm
above ground and at least
100mm from the car body

0.8(+0.2/-0)m

Legend

Vehicle under test

Insulating support

Charging cable

Artificial Network(s) grounded (for AC or DC powines)
Power mains socket

Measuring receiver

o O~ WN R
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Vehicle in configuration "REESS charging mode cedptio the power grid"

Example of test setup for vehicle with plug locafesht / rear of vehicle (AC powered
without communication)

Figure 1c

Front view

Figure 1d

Top view

0.1(+0.2/-0)m

Cable shall be z-folded if
longer than 1m, 100 £ 25
mim above ground and at
least 100mm from the car
body

r--

5

Legend

Vehicle under test

Insulating support

Charging cable

Artificial Network(s) grounded (for AC or DC powiines)
Power mains socket

Measuring receiver

OO WN PP

65



ECEARANSANP-29/2013/73/Rev. 1

Annex 14 amend to read:

"Annex 14

Method(s) of testing for emission of radiofrequency
conducted disturbances on network and telecommunic¢ian
access from vehicles

1.

1.1.

1.2.

3.2.

66

General

The test method described in this annex dhallapplied to vehicles in
configuration "REESS charging mode coupled to ey grid".

Test method

This test is intended to measure the level of rddéguency conducted
disturbances generated by vehicle in configuratiRRESS 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 testldhalperformed according to
CISPR 22.

Vehicle/ state during tests

The vehicle shall be in configuration "REE3farging mode coupled to the
power grid". The state of charge (SOC) of the toecbattery shall be kept
between 20 per cent and 80 per cent of the maxi®@@ during the whole
frequency range measurement (this may lead to 8m@itmeasurement in
different sub-bands with the need to dischargevtitacle's traction battery
before starting the next sub-bands). If the currembsumption can be
adjusted, then the current shall be set to at IBagter cent of its nominal
value.

The vehicle shall be immobilized, engine OFF.

And all other equipment which can be switched omamently by the driver
or passenger should be OFF.

Test arrangements

The test set-up shall be performed accordirgatagraph 5. of CISPR 22 for
conducted emissions.

The impedance stabilisation to be used fornieasurement on vehicle is
defined in paragraph 9.6.2. of CISPR 22.

Impedance Stabilization
Communication lines shall be applied to the vehilsfeugh 1S(s).

The 1S(s) shall be mounted directly on the grouladig. The case of the I1S(s)
shall be bonded to the ground plane.

The measuring port of each IS shall be terminatiéld &v50Q load. The IS
shall be placed as defined in Figures l1a to 1d.
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3.3. The test set-up for the connection of the alehin configuration "REESS
charging mode coupled to the power grid" is showRigures 1la to 1d of the
appendix to this annex.

If it is impossible to guarantee the functionaligf vehicle, due to
introduction of 1S, an alternate method describe€iSPR 22 (according to
Figures 2a to 2d of this annex) shall be applied.

3.4. The measurements shall be performed with etigpe analyser or a scanning
receiver. The parameters to be used are defin€dbte 1 and Table 2.

Table 1

Spectrum analyser parameters

= Peak detector Quasi-peak detectqr Average detegtor
requency
range RBW at Scan RBW at Scan RBW at Scan
MHz -3dB time -6 dB time -3dB time
0.15t0 30 9/10 10 9 200 9/10 10
kHz s/MHz kHz s/IMHz kHz s/MHz
Note:

If a spectrum analyser is used for peak measurenthe video bandwidth shall be at least three
times the resolution bandwidth (RBW)

Table 2

Scanning receiver parameters
= Peak detector Quasi-peak detectpr Average detegtor

requency

range BW at Step | Dwell BW at Step | Dwell BW at Step | Dwell
MHz -6 dB size® time -6 dB size® time -6 dB size® time
0.15to 9 5 50 9 5 1 9 5 50
30 kHz kHz ms kHz kHz S kHz kHz ms

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

4,
4.1.

4.2

Test Requirements

The limits apply throughout the frequency ®@an@.15 to 30 MHz for
measurements performed in a semi anechoic chamiagr @utdoor test site.

Measurements shall be performed with averadeséiher quasi-peak or peak
detectors. The limits are given in Table 9 of paaph 7.6. If peak detectors
are used a correction factor of 20 dB as definedCiBPR 12 shall be

applied.”
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Annex 14, Appendiamend to read:

"Annex 14 — Appendix
Figure 1
Vehicle in configuration "REESS charging mode coupgd to the power grid"

Example of test setup for vehicle with plug located vehicle side (AC or DC powered
with communication)

Figure 1la

Front view

i 08(02/-0)m
100 (+200/-0)mm |

Figure 1b
Top view
1
3 2 I
Cable shall be z-folded if 2
longer than 1m, 100 = 25 o
mm above ground and at o
least 100mm from the car &+
body o
- Lo ]
|
L
Legend
1 Vehicle under test 5 Power mains socket
2 Insulating support 6 Impedance Stabilization(s) grounded (for

3 Charging / communication cable communication lines)

4 AC or DC Artificial Network(s) grounded (for Ao 7 Charging Station
DC power lines) 8 Measuring receiver
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Vehicle in configuration "REESS charging mode cedptio the power grid"
Example of test set-up for vehicle with plug lochtieont/rear of vehicle (AC or DC

powered with communication)

Figure 1c

3

/

Front view

(100£25) mm

0.8 (+0.2/-0) m

Figure 1d

0.1 (+0.2/-0)m
1
i 1
H
1
H

0.8(+0.2/-0)m

.Y

Top view

Cable shall be z-folded if longer

o than 1m, 100 £25 mm above

ground and at least 100mm
from the car body

Legend

1 Vehicle under test

2 Insulating support

3 Charging / communication cable

4 AC or DC Atrtificial Network(s) grounded (for AQro
DC power lines)

5 Power mains socket

6 Impedance Stabilization(s) grounded (for
communication lines)

7 Charging Station
8 Measuring receiver
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Figure 2
Alternative measurement for vehicle in configuratim "REESS charging mode
coupled in the power grid"

Example of test setup for vehicle with plug located vehicle side (AC or DC powered
with communication)

Figure 2a

500 (+100 /-0) mm

Front view

S BTN, 5

08(+02/-0)m

100 (+200 /-0) mm

Figure 2b

Top view
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Cable shall be z-
folded if longer than
1m, 100 £ 25 mm
above ground and at
least 100mm from
the car body

500 (+100 /-0) mm |

0.8 (+0.2 /-0 m

Legend

1 Vehicle under test 7 Charging Station

2 Insulating support 8 Current probe

3 Charging / communication cable 9 Communication lines

4 AC or DC Atrtificial Network(s) grounded (for AQr o 10 Measuring receiver

DC power lines) 11 Capacitive voltage probe

5 Power mains socket
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Alternative measurement for vehicle in configuratitlREESS charging mode coupled in

the power grid"

Example of test setup for vehicle with plug locafeant / rear of vehicle (AC or DC

powered with communication)

Figure 2c

Front view

200 (+100 /-0) mm

F Y
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B e
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Figure 2d
Top view
ek SLLLE e
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= S, SRR |- ... . g above ground and at
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the car body
e M e ——————
4
it 5 7 10
Legend

1 Vehicle under test
2 Insulating support
3 Charging / communication cable

4 AC or DC Atrtificial Network(s) grounded (for AQr o
DC power lines)

5 Power mains socket

7 Charging Station

8 Current probe (or capacitive voltage probe)
9 Communication lines

10 Measuring receiver

11 Capacitive voltage probe
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Annex 15amend to read:

"Annex 15

72

Method of testing for immunity of vehicles to eletrical fast
transient/burst disturbances conducted along AC andC

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

1.2.

2.1.

2.1.1.
2.1.2.

This method concerns only the configuration of #ahicle with "REESS
charging mode coupled to the power grid".

Test method

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

If not otherwise stated in this annex the testldhalperformed according to
IEC 61000-4-4.

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

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

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

The paragraph defines minimum test conditions éasaé applicable) and
failures criteria for vehicle immunity tests. Othashicle systems, which can
affect immunity related functions, shall be tesiada way to be agreed
between manufacturer and Technical Service.

" REESS charging mode" vehicle test conditions Uraitriteria

The REESS shall be in charging mode. The state afgell Vehicle sets in motion
(SOC) of the traction battery shall be kept betw2@rmper cent
and 80 per cent of the maximum SOC during the wtiale

duration of the measurement (this may lead to thasuremen
being split into different time slots with the needdischarge|
the vehicle’s traction battery before starting tiest time slot).
If the current consumption can be adjusted, thendirrent
shall be set to at least 20 per cent of its nomiahle.

2.1.3.

2.2.

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 compartistesit be monitored to
determine whether the requirements of this annexnaat (e.g. by using (a)
video camera(s), a microphone, etc.).



3.2.

3.3.

4.2,
4.3.

5.1.
5.1.1.

5.1.2.

Test equipment

The test equipment is composed of a refergrmend plane (a shielded room
is not required), a transient/burst generator, Gogfdecoupling network
(CDN) and capacitive coupling clamp.

The transient/burst generator shall meet thendition defined in
paragraph 6.1. of IEC 61000-4-4.

The coupling/decoupling network shall meet thendition defined in
paragraph 6.2. of IEC 61000-4-4. When the couptiagbupling network
cannot be used on AC or DC power lines, the capacitoupling clamp
defined in paragraph 6.3. of IEC 61000-4-4 cand®siu

Test Setup

The vehicle test setup is based on the latmyraype setup as described in
paragraph 7.2. of IEC 61000-4-4.

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

Alternatively, if the manufacturer provides measoeat from a test

laboratory accredited to the applicable parts @ 5025 and recognized by
the Type Approval Authority, the Technical Serviogy choose not to

perform the test to confirm that the vehicle meabts requirements of this
annex.

Generation of required Test Level
Test methodology

The test method according to IEC 61000-4all e used to establish the
test level requirements.

Test phase

The vehicle shall be positioned on the ground plartee electrical fast
transient/burst (EFT/B) shall be applied on theiclehon the AC/DC power
lines in common modes by using CDN as describedrigure 1 of the
appendix to this annex.

The test set-up shall be noted in the test report.”
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Annex 15, Appendiamend to read:

"Annex 15 — Appendix

Figure 1
Vehicle in configuration "REESS charging mode" couped to the power grid coupling

on AC/DC power lines

Electrical fast transient/burst tedt vehicle setup

0.8(+0.2/-0)m

F Y
v

EFT /B Generator

Cable shall be z-folded if
longer than 1m, 100 + 25 mm
above ground and at least
100mm from the car body
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Annex 16 amend to read:

"Annex 16

Method of testing for immunity of vehicles to surge
conducted along AC and DC power lines

1.
1.1.

1.2.

2.1

2.1.1.
2.1.2.

General

The test method described in this annex girdll be applied to vehicles.
This method concerns only the configuration of Wadicle with "REESS
charging mode coupled to the power grid".

Test method

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

If not otherwise stated in this annex the testldhalperformed according to
IEC 61000-4-5.

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

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

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

The paragraph defines minimum test conditions éasaé applicable) and
failures criteria for vehicle immunity tests. Othashicle systems, which can
affect immunity related functions, shall be tesiada way to be agreed
between manufacturer and Technical Service.

" REESS charging mode" vehicle test conditions Uraitriteria

The REESS shall be in charging mode. The state afgel] Vehicle sets in motion
(SOC) of the traction battery shall be kept betw2@rper cent
and 80 per cent of the maximum SOC during the whiole

duration of the measurement (this may lead to thasuremen
being split into different time slots with the needdischarge|
the vehicle’s traction battery before starting tiest time slot)..
If the current consumption can be adjusted, thendirrent
shall be set to at least 20 per cent of its nomiahle.

2.1.3.

2.2,

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 compartstegit be monitored to
determine whether the requirements of this annexnzet (e.g. by using (a)
video camera(s), a microphone, etc.).

Test equipment

The test equipment is composed of a refergrmend plane (a shielded room
is not required), a surge generator and a coupl@a@upling network (CDN).
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3.2.

3.3.

4.2,
4.3.

5.1.

5.1.1.

5.1.2.

The surge generator shall meet the conditiefimed in paragraph 6.1. of
IEC 61000-4-5.

The coupling/decoupling network shall meet thendition defined in
paragraph 6.3. of IEC 61000-4-5.

Test setup

The vehicle test setup is based on the setgpritbed in paragraph 7.2. of
IEC 61000-4-5.

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

Alternatively, if the manufacturer provides measueat from a test

laboratory accredited to the applicable parts @ 57025 and recognized by
the Type Approval Authority, the Technical Serviomy choose not to

perform the test to confirm that the vehicle madts requirements of this
annex.

Generation of required test level
Test methodology

The test method according to IEC 61000-4dl e used to establish the
test level requirements.

Test phase

The vehicle shall be positioned on the ground pldihe electrical surge shall
be applied on the vehicle on the AC/DC power libesveen each line and
earth and between lines by using CDN as describddigures 1 to 4 of the
appendix to this annex,

The test setup shall be noted in the test report.”



Annex 16, Appendigmend to read:

"Annex 16 — Appendix

Vehicle in configuration "REESS charging mode cedpio the power grid

Figure 1

Vehicle in configuration "REESS charging mode coupmd to the power grid" —
Coupling between lines for DC or AC (single phasg)ower lines

08(+02/-0)m
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- |
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M i Cable shall be z-folded if longer E
! than 1m, 100 £ 25 mm above |
L ! | Il i ground and at least 100mm from !
SIS i the car body :
ACIDC n—4—4 . . | |
maing . T

Reference earth

Figure 2

Vehicle in configuration "REESS charging mode coupd to the power grid" —
Coupling between each line and earth for DC or ACqingle phase) power lines

Surge generator 0.8 (+0.2/-0) m
P
R=10
[ Cable shall be z-folded if longer

than 1m, 100 + 25 mm above
ground and at least 100mm from
the car body

Reference earth
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Figure 3

Vehicle in configuration "REESS charging mode coupd to the power grid" —
Coupling between lines for AC (three phases) powdines
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Figure 4

Vehicle in configuration "REESS charging mode coupd to the power grid" —
Coupling between each line and earth for AC (thre@hases) power lines
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Insert new Annexes 17 to 22 and their Appendicesead:

"Annex 17

Method(s) of testing for emission of harmonics gerated on
AC power lines from an ESA

1.

1.1.

1.2.

3.2.

3.3.

4.2

General

The test method described in this annex shallapplied to ESAs in
configuration "REESS charging mode coupled to gy grid”

Test method

This test is intended to measure the level of haiosogenerated by an ESA
in configuration "REESS charging mode coupled ® plower grid" through
its AC power lines in order to ensure it is comipiati with residential,
commercial and light industrial environments.

If not otherwise stated in this annex the testldf®performed according to:

(@ IEC 61000-3-2 for input current in charging recd16 A per phase
for class A equipment;

(b)  IEC 61000-3-12 for input current in chargingdeo> 16 A anck 75 A
per phase.

ESA state during tests
The ESA shall be in configuration "REESS chaygnode coupled to the
power grid".

The state of charge (SOC) of the traction batteall e kept between 20 per
cent and 80 per cent of the maximum SOC duringathele time duration of
the measurement (this may lead to the measurengng Isplit into different time
slots with the need to discharge the vehicle'stimacbattery before starting the next
time slot).

If the current consumption can be adjusted, therctirrent shall be set to at
least 80 per cent of its nominal value.

Test arrangements

The observation time to be used for the measents shall be as for
quasi-stationary equipment as defined in Table EEGf61000-3-2.

The test set-up for single phase ESA in camdiion "REESS charging mode
coupled to the power grid" is shown in Figure thaf appendix to this annex.

The test set-up for three-phase ESA in condijon "REESS charging mode
coupled to the power grid" is shown in Figure 2haf appendix to this annex.

Test requirements

The measurements of even and odd current iméecmshall be performed up
to the 40th harmonic.

The limits for single phase or three-phase £8Aconfiguration "REESS
charging mode coupled to the power grid" with ingutrent< 16 A per
phase are given in Table 10 of paragraph 7.11.2.1.
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4.3.

4.4.

4.5.

The limits for single phase ESAs in configimat"REESS charging mode
coupled to the power grid" with input current > AGand< 75 A per phase
are given in Table 11 of paragraph 7.11.2.2.

The limits for three-phase ESAs in configumati'REESS charging mode
coupled to the power grid" with input current > AGand< 75 A per phase
are given in paragraph Table 12 of 7.11.2.2.

For three-phase ESAs in configuration "REE&8rging mode coupled to
the power grid" with input current > 16 A agd’5 A per phase, when at least
one of the three conditions a), b) or c) describedclause 5.2. of
IEC 61000-3-12 is fulfilled, then the limits givein Table 13 of
paragraph 7.11.2.2. can be applied.
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Annex 17 — Appendix

Figure 1
ESA in configuration "REESS charging mode coupled @ the power grid" — Single
phase test set-up
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ESA in configuration "REESS charging mode coupled @ the power grid" —Three-
phase test set-up
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Annex 18

82

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

1. General

1.1. The test method described in this annex sballapplied to ESAs in
configuration "REESS charging mode coupled to gy grid”

1.2. Test method

This test is intended to measure the level of galtahanges, voltage
fluctuations and flicker generated by ESA in coafagion "REESS charging
mode coupled to the power grid" through its AC powmres 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:

(a) IEC 61000-3-3 for rated current in "REESS chaggnode"< 16 A
per phase and not subjected to conditional cormecti

(b) IEC 61000-3-11 for rated current in "REESS gitvagy mode” > 16 A
and< 75 A per phase and subjected to conditional cdiorec

2. ESA state during tests
2.1 The ESA shall be in configuration "REESS chaygnode coupled to the
power grid"

The state of charge (SOC) of the traction batteall e kept between 20 per
cent and 80 per cent of the maximum SOC duringathele time duration of
the measurement (this may lead to the measurengéng Isplit into different time
slots with the need to discharge the vehicle'stimacbattery before starting the next

time slot).

If the current consumption can be adjusted, therctirrent shall be set to at
least 80 per cent of its nominal value.

Test Arrangements

3.1 The tests for ESA in configuration "REESS divag mode coupled to the
power grid" with rated curren£ 16 A per phase and not subjected to
conditional connection shall be performed accordiogparagraph 4. of
IEC 61000-3-3.

3.2. The tests for ESA in configuration "REESSrgiveg mode coupled to the
power grid" with rated current > 16 A ard/5 A per phase and subjected to
conditional connection shall be performed accordiogparagraph 6. of
IEC 61000-3-11.

3.3. The test set-up for ESA in configuration "REEGarging mode coupled to
the power grid" is shown in Figures 1a and 1b efappendix to this annex.

Test requirements

4.1. The parameters to be determined in the timmailo are "short duration
flicker value”, "long duration flicker value" anddltage relative variation".
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4.2.

4.3.

The limits for ESA in configuration "REESS cofiimag mode coupled to the
power grid" with input currenk 16 A per phase and not subjected to
conditional connection are given in paragraph 2.12.

The limits for ESA in configuration "REESS dfjimg mode coupled to the
power grid" with input current > 16 A ard75 A per phase and subjected to
conditional connection are given in paragraph 2.22.
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Figure 1la
ESA in configuration "REESS charging mode coupleda the power grid"- Single
phase test set-up
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Figure 1b
ESA in configuration "REESS charging mode coupleda the power grid" - Three-
phase test set-up
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Annex 19

Method(s) of testing for emission of radiofrequency
conducted disturbances on AC or DC power lines froman
ESA

1. General

1.1. The test method described in this annex sballapplied to ESAs in
configuration "REESS charging mode coupled to ey grid".

1.2. Test method

This test is intended to measure the level of rddéguency conducted
disturbances generated by ESA in configuration "BREEcharging 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 testldhalperformed according to

CISPR 16-2-1.

2. ESA state during tests

2.1 The ESA shall be in configuration "REESS chaygnode coupled to the
power grid".

The state of charge (SOC) of the traction batteall e kept between 20 per
cent and 80 per cent of the maximum SOC duringnthale frequency range

measurement (this may lead to split the measuremetifferent sub-bands

with the need to discharge the vehicle's tractiattely before starting the
next sub-bands).

If the test is not performed with a REESS the E&Auid be tested at rated
current. If the current consumption can be adjydteeh the current shall be
set to at least 80 per cent of its nominal value.

Test arrangements

3.1 The test shall be performed according to eéaug.1. of CISPR 16-2-1 as
table-standing equipment.

3.2. The artificial mains network to be used foe tmeasurement on vehicle
components is defined in clause 4.3. of CISPR 26-1-

Artificial networks

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

The conducted emissions on AC and DC power lines mweasured

successively on each power line by connecting thasuring receiver on the
measuring port of the related AN, the measuring pbthe AN inserted in

the other power lines being terminated with a5@ad.

The AN shall be placed in front, aligned and ondhee side of the vehicle
power charging plug.
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3.3. The test set-up for the connection of the ESAsonfiguration "REESS
charging mode coupled to the power grid" is shownFigure 1 of the
appendix to this annex.

3.4. The measurements shall be performed with etigpe analyser or a scanning
receiver. The parameters to be used are defin€dbie 1 and Table 2.
Table 1
Spectrum analyser parameters
F Peak detector Quasi-peak detectar Average detegtor
requency
range RBW at Scan RBW at Scan RBW at Scan
MHz -3dB time -6 dB time -3dB time
0.15 to 30 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 measuremtre video bandwidth shall be at least three
times the resolution bandwidth (RBW)

Table 2
Scanning receiver parameters

F Peak detecto Quasi-peak detectgr Average detector
requency

range BW at Step| Dwell BW at Step| Dwell BW at Step| Dwell
MHz -6 dB size* time -6 dB size? time -6 dB size? time
0.15to 9 5 50 9 5 1 9 5 50
30 kHz kHz ms kHz kHz S kHz kHz ms

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

Note:
For emissions generated by brush commutator moigtisout an electronic control unit, the

maximum step size may be increased up to five timedandwidth.
4. Test Requirements

41 The limits apply throughout the frequency rar@é5 to 30 MHz for
measurements performed in a semi anechoic chamiaer @utdoor test site.

4.2 Measurements shall be performed with averagesdher quasi-peak or peak
detectors. The limits are given in Table 14 of geaph 7.13.2.1 for AC lines
and in Table 15 of paragraph 7.13.2.2. for DC linégpeak detectors are
used a correction factor of 20 dB as define@iSPR 1Zhall be applied.
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Figure 1
ESA in configuration "REESS charging mode coupleda the power grid"
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Annex 20

Method(s) of testing for emission of radiofrequency
conducted disturbances on network and telecommunic¢ian
access from an ESA

1.

1.1.

1.2.

3.2.

88

General

The test method described in this annex sballapplied to ESAs in
configuration "REESS charging mode coupled to ey grid".

Test method

This test is intended to measure the level of rddéguency conducted
disturbances generated by ESA in configuration "BREEcharging mode
coupled to the power grid" through its network &slécommunication access
in order to ensure it is compatible with residdnt@ommercial and light
industrial environments.

If not otherwise stated in this annex the testldhalperformed according to
CISPR 22.

ESA state during tests

The ESA shall be in configuration "REESS chaygnode coupled to the
power grid".

The state of charge (SOC) of the traction batteall de kept between 20 per
cent and 80 per cent of the maximum SOC duringnthale frequency range

measurement (this may lead to split the measuremetifferent sub-bands

with the need to discharge the vehicle's tractiattely before starting the
next sub-bands).

If the test is not performed with a REESS the E&Autd be tested at rated
current. If the current consumption can be adjydteeh the current shall be
set to at least 80 per cent of its nominal value.

Test arrangements

The test set-up shall be performed accordirgatagraphs 8 and 9 of CISPR
22 for conducted emissions.

Impedance Stabilization
Communication lines shall be applied to the ESAtigh 1S(s).

The impedance stabilization (IS) to be connectedtha network and
communication cables is defined in paragraph 9d&.ZISPR 22.

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

The conducted emissions on network and telecomratiofc lines are

measured successively on each line by connectmgnéi|asuring receiver on
the measuring port of the related 1S, the measysorg of the IS inserted in
the other lines being terminated with a®0oad.
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The IS shall be placed in front, aligned and ongame side of the vehicle
power charging plug.

3.3. The test set-up for the connection of the EBAconfiguration "REESS
charging mode coupled to the power grid" is shownFigure 1 of the
appendix to this annex.

3.4, The measurements shall be performed witreaetspm analyser or a scanning
receiver. The parameters to be used are defin€dbie 1 and Table 2.

Table 1

Spectrum analyser parameters

= Peak detector Quasi-peak detectqr Average detegtor
requency
range RBW at Scan RBW at Scan RBW at Scan
MHz -3dB time -6 dB time -3dB time
0.15to0 30 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 measuremtre video bandwidth shall be at least three
times the resolution bandwidth (RBW).

Table 2

Scanning receiver parameters

F Peak detector Quasi-peak detectqr Average detector
requency

range BW at Step | Dwell BW at Step | Dwell BW at Step | Dwell
MHz -6 dB size® time -6 dB size® time -6 dB size? time
0.15to 9 5 50 9 5 1 9 5 50
30 kHz kHz ms kHz kHz S kHz kHz ms

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

4,
4.1.

4.2.

Test Requirements

The limits apply throughout the frequency ®&an@.15 to 30 MHz for
measurements performed in a semi anechoic chamiagr @utdoor test site.

Measurements shall be performed with averadeséiher quasi-peak or peak
detectors. The limits are given in Table 16 of gaaph 7.14.2.1. If peak

detectors are used a correction factor of 20 dBedimed in CISPR 12 shall

be applied.
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Figure 1
ESA in configuration "REESS charging mode coupleda the power grid"
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Legend

ESA under test

Insulating support

Charging / communication cable

AC or DC Artificial Network(s) grounded
Power mains socket

Impedance Stabilization(s) grounded
Charging Station

© NoOUAWN R

Measuring receiver

91



Annex 21

92

Method of testing for immunity of an ESA to electrcal fast
transient/burst disturbances conducted along AC andDC

power lines
1. General
1.1. The test method described in this annex simiyl be applied to ESAs. This

method applies only to ESA in configuration "REE®Barging mode
coupled to the power grid".

1.2. Test method
This test is intended to demonstrate the immurfithe ESA. The ESA shall
be subject to electrical fast transient/burst disances conducted along AC
and DC power lines of the ESA as described inahisex. The ESA shall be
monitored during the tests.
If not otherwise stated in this annex the testldhalperformed according to
IEC 61000-4-4.

2. ESA state during tests in configuration "REEB$harging mode coupled to
the power grid"

2.1 Basic ESA conditions
The paragraph defines minimum test conditions éasaé applicable) and
failures criteria for ESA immunity tests.

"REESS charging mode" ESA test conditions Failuterea

ESA shall be in configuration "REESS charging mg
coupled to the power grid".

The state of charge (SOC) of the traction batteajl &fe kept
between 20 per cent and 80 per cent of the maxil8@€
during the whole time duration of the measuremgis (nay
lead to the measurement being split into diffeténe slots
with the need to discharge the vehicle's tracticattdry
before starting the next time slot).

If the current consumption can be adjusted, thenctirrent
shall be set to at least 20 per cent of its nomiahle.

decorrect charging condition
(e.g. over-current, overvoltage)

2.2. Only non-perturbing equipment shall be usedewhonitoring the ESA. The
ESA shall be monitored to determine whether theiiregqents of this annex

are met (e.g. by using (a) video camera(s), a rpfavoe, etc.).

3. Test equipment

3.1 The test equipment is composed of a refergrmend plane (a shielded room
is not required), a transient / burst generatoupting / decoupling network

(CDN) and capacitive coupling clamp.

3.2. The transient/burst generator shall
paragraph 6.1. of IEC 61000-4-4.

meet tlendition defined
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3.3.

4.2,
4.3.

5.1.

5.1.1.

5.1.2.

The coupling/decoupling network shall meet thendition defined in
paragraph 6.2. of IEC 61000-4-4. When the couptiagbupling network
cannot be used on AC or DC power lines, the capacitoupling clamp
defined in paragraph 6.3. of IEC 61000-4-4 candssiu

Test set-up

The ESA test setup is based on the laboraymg set-up as described in
paragraph 7.2. of IEC 61000-4-4.

The ESA shall be placed directly on the groplade.

The Technical Service shall perform the test apecified in
paragraph 7.15.2.1.

Alternatively, if the manufacturer provides measueat from a test
laboratory accredited to the applicable parts @ 15025 and recognized by
the Type Approval Authority, the Technical Serviomy choose not to
perform the test to confirm that the ESA meets ithguirements of this
annex.

Generation of required test level
Test methodology

The test method according to IEC 61000-4al e used to establish the
test level requirements.

Test phase

The ESA shall be positioned on the ground planee Blectrical fast
transient/burst (EFT/B) shall be applied on the ESAthe AC/DC power
lines in common modes by using CDN as describedrigure 1 of the
appendix to this annex.

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

ESA in configuration "REESS charging mode coupleda the power grid
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Annex 22

Method of testing for immunity of ESAs to surges coducted
along AC and DC power lines

1. General

1.1. The test method described in this annex simiyl be applied to ESAs. This
method applies only to ESAs in configuration "REESarging mode
coupled to the power grid".

1.2. Test method
This test is intended to demonstrate the immurifityhe ESA. The ESA shall
be subject to surges conducted along AC and DC pbtmes of the ESA as
described in this annex. The ESA shall be monitahathg the tests.
If not otherwise stated in this annex the testldhalperformed according to
IEC 61000-4-5.

2. ESA state during tests in configuration "REEB$harging 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 éasak applicable) and
failures criteria for ESA immunity tests.

"REESS charging mode" ESA test conditions Failuterca

ESA shall be in configuration "REESS charging madcorrect charging condition
coupled to the power grid". (e.g. over-current, overvoltage)

The state of charge (SOC) of the traction batteajl §le kept
between 20 per cent and 80 per cent of the maxiiB@€
during the whole frequency range measurement (tiay
lead to split the measurement in different sub-banmith the
need to discharge the vehicle's traction battefgrbestarting
the next sub-bands).

If the test is not performed with a REESS the ESdust be
tested at rated current. If the current consumptian be
adjusted, then the current shall be set to at Bager cent of
its nominal value.

2.2 Only non-perturbing equipment shall be usedewhonitoring the ESA. The
ESA shall be monitored to determine whether thelireqnents of this annex
are met (e.g. by using (a) video camera(s), a pfewoe, etc.).

3. Test equipment

3.1 The test equipment is composed of a refergrmend plane (a shielded room
is not required), a surge generator and a coupl@a@upling network (CDN).

3.2. The surge generator shall meet the conditédimeld in paragraph 6.1. of IEC
61000-4-5.

3.3. The coupling/decoupling network shall meet thendition defined in

paragraph 6.3. of IEC 61000-4-5.
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4.2,
4.3.

5.1

5.1.1.

5.1.2.

Test set-up

The ESA test set-up is based on the set-ugrided in paragraph 7.2. of
IEC 61000-4-5.

The ESA shall be placed directly on the groplade.

The Technical Service shall perform the testspecified in paragraph
7.16.2.1.

Alternatively, if the manufacturer provides measoeat from a test
laboratory accredited to the applicable parts @ 5025 and recognized by
the Type Approval Authority, the Technical Serviogy choose not to
perform the test to confirm that the ESA meets thguirements of this
annex.

Generation of required test level
Test methodology

The test method according to IEC 61000-4dl e used to establish the
test level requirements.

Test phase

The ESA shall be positioned on the ground plane @lectrical surge shall
be applied on the ESA on the AC/DC power lines leetweach line and
earth and between lines by using CDN as describddgures 1 to 4 of the
appendix to this annex.

The test set-up shall be noted in the test report



Annex 22 — Appendix

ESA in configuration "REESS charging mode coupleda the
power grid"

"Figure 2

ESA in configuration "REESS charging mode coupleda the power grid" - Coupling
between lines for DC or AC (single phase) power l&s.
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Figure 3

ESA in configuration "REESS charging mode coupleda the power grid" - Coupling
between each line and earth for DC or AC (single se) power lines
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Figure 4
ESA in configuration "REESS charging mode coupleda the power grid" - Coupling
between lines for AC (three phases) power lines
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Figure 5
ESA in configuration "REESS charging mode coupleda the power grid" - Coupling
between each line and earth for AC (three phasespwer lines
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