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1. Scope

1.3. It covers:

(a) Requirements regarding the immunity to
radiated and conducted disturbances for
functions related to direct control of the
vehicle, related to driver, passenger and
other road users' protection, related to
disturbances,  which  would  cause
confusion to the driver or other road users,
related to vehicule data bus functionality,
related to disturbances, which would affect
vehicle statutory data;

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

(c) Additional requirements for vehicles and
ESAs providing coupling systems for
charging the REESS regarding the control
of emissions and immunity from this
connection between vehicle and power
grid.

13. Transitional provisions
13.11. As from 36 months after the date of
entry into force of the 05 series of

1. Scope

1.3. It covers:

(a) Requirements regarding the immunity to
radiated and conducted disturbances for
functions related to direct control of the
vehicle, related to driver, passenger and
other road users' protection, related to
disturbances, which would cause confusion
to the driver or other road users, related to
vehicule data bus functionality, related to
disturbances, which would affect vehicle
statutory data;

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

(c) Additional requirements for wvehicles
providing coupling systems for charging the
RESS regarding the control of emissions
and immunity from this connection between
vehicle and power grid.
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amendments, Contracting Parties applying
this Regulation shall grant type approvals
only if the vehicle type, component or
separate technical unit, to be approved
meets the requirements of this Regulation
as amended by the 05 series of
amendments.
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presence of (specified) electromagnetic
disturbances which includes wanted radio
frequency signals  from radio transmitters
or radiated in-band emissions of
industrial-scientific-medical (1ISM)
apparatus, internal or external to the
vehicle.

2.4. "Electromagnetic environment" means
the totality of electromagnetic phenomena
existing at a given location.

2.5. "Broadband emission” means an
emission, which has a bandwidth greater
than that of a  particular measuring
apparatus or receiver (International Special

Committee on Radio Interference
(CISPR) 25).
2.6. "Narrowband emission” means an

emission which has a bandwidth less than
that of a particular measuring apparatus
or receiver (CISPR 25).

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

2.4.

2.5.

2.6.

presence of  (specified) electromagnetic
disturbances which includes wanted radio
frequency signals from radio transmitters
or radiated in-band emissions  of
industrial-scientific-medical (ISM)
apparatus, internal or external to the
vehicle.

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

"Broadband emission” means an
emission, which has a bandwidth greater
than that of a particular measuring
apparatus or receiver (International Special
Committee on Radio Interference (CISPR)
25, second edition 2002 and corrigendum
2004).

"Narrowband emission" means an
emission which has a bandwidth less than
that of a particular measuring apparatus or
receiver (CISPR 25, second edition 2002
and corrigendum 2004).

2.7. "Electrical/electronic system™ means (an)

electrical and/or electronic device(s) or
set(s) of devices together with any
associated electrical connections which
form part of a vehicle but which are not
intended to be type approved separately
from the vehicle. Both RESS and Coupling
system for charging the RESS are
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2.8. "Electrical/electronic
(ESA) means an
electronic device

electrical

with  any  associated

one or more specialized functions.

manufacturer or his authorized
representative as either a "component” or a
"separate technical unit (STU)".

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

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

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

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

2.8.
sub-assembly"
and/or
or set(s) of devices
intended to be part of a vehicle, together
electrical
connections and wiring, which performs

An ESA may be approved at the request of a
An ESA may be approved at the request of a

considered electrical/electronic systems.
"Electrical/electronic  sub-assembly"
(ESA) means an electrical and/or electronic
device or set(s) of devices intended to be
part of a vehicle, together with any
associated electrical connections and
wiring, which performs one or more
specialized functions.

manufacturer or his authorized
representative as either a "component” or a
"separate technical unit (STU)".
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2.10. An "ESA type" in relation to
electromagnetic ~ compatibility = means
ESAs, which do not differ in such essential
respects as:

2.10.1. The function performed by the ESA,;

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

2.11. "Vehicle wiring harness™ means supply
voltage, bus system (e.g. CAN), signal or
active antenna cables, which are installed

by the vehicle manufacturer.
2.12. "Immunity related functions" are:

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

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

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

(iii) By affecting driver's visibility: e.g.
dipped beam, windscreen wiper.

(b) Functions related to driver, passenger and
other road user protection:

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

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

(i) Optical disturbances: incorrect operation
of e.g. direction indicators, stop lamps, end
outline marker lamps, rear position lamp,

2.11. "Vehicle wiring harness" means supply
voltage, bus system (e.g. CAN), signal or
active antenna cables, which are installed
by the vehicle manufacturer.

2.12"Immunity related functions” are:

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

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

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

(iii) By affecting driver's visibility: e.g.
dipped beam, windscreen wiper.

(b) Functions related to driver, passenger and
other road user protection:

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

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

(i)  Acoustical disturbances: incorrect
operation of e.g. anti-theft alarm, horn.

(d) Functions related to vehicle data bus
functionality:

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

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

odometer.
(f) Function related to charging mode when
coupled to the power grid:
(i) for vehicle test: by leading to unexpected
vehicle motion
(i) for ESA test: by leading to an incorrect
charging condition (e.g. over-current,
over-voltage)

2.13."REESS" means the rechargeable
energy storage system that provides
electric energy for electric propulsion of
the vehicle.

2.14. "Coupling system for charging the
REESS" means the electrical circuit
installed in the vehicle used for charging

light bars for emergency system, wrong
information from warning indicators, lamps
or displays related to functions in
subparagraphs (a) or (b) which might be
observed in the direct view of the driver;

(i) Acoustical  disturbances:  incorrect
operation of e.g. anti-theft alarm, horn.

(d) Functions related to vehicle data bus
functionality:

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

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

odometer.
(f) Funcion related to the RESS in charging
mode coupled to the power grid;
(i) By leading to unexpected vehicle motion.

2.13. "RESS" means the rechargeable energy
storage system that provides electric energy
for electric propulsion of the vehicle.

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

2.15. "REESS charging mode coupled to the
power grid" means the normal charging
operation mode of the vehicle and/or
charging system

ZIHCNS 154917 (ISR ST
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2.9. "Vehicle type" in relation to
electromagnetic compatibility includes all
vehicles, which do not differ essentially in
such respects as:

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

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

TRARF M2 A5 2 2 g
W AP
31 Frm B HF AR
ﬁ\E’* AN 2 ﬁ#rﬂ‘:’uy\}}‘;{;}'j:
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314 k¥

#
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and the general wiring arrangement;

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

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

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

EUEAREEAE I ol
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B o
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W H TS ENRERS )
B o
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3 1 @g* 2 @igipk o
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3. Application for approval 3. Application for approval 4, — 45 2%
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3.1.3. The vehicle manufacturer shall draw
up a schedule describing all relevant
vehicle electrical/electronic systems or
ESAs, body styles, variations in body
material, general wiring arrangements,
engine variations, left-hand/right-hand
drive versions and wheelbase versions.
Relevant  vehicle electrical/electronic
systems or ESAs are those which may emit
significant broadband or narrowband
radiation and/or those which are involved
in immunity related functions of the
vehicle (see paragraph 2.12.) and those
which provide coupling systems for
charging the REESS.

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

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

3.1.4. A vehicle representative of the type to
be approved shall be selected from this
schedule by mutual agreement between the
manufacturer and the Competent Authority.
The choice of vehicle shall be based on the
electrical/electronic systems offered by the
manufacturer. One or more vehicles may be
selected from this schedule if it is
considered by mutual agreement between
the manufacturer and the Competent
Authority that different electrical/electronic
systems are included which are likely to
have a significant effect on the vehicle's
electromagnetic compatibility compared
with the first representative vehicle.
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representative vehicle.
3.1.5. The choice of the vehicle(s) in
conformity with paragraph 3.1.4. above

shall be limited to
vehicle/electrical/electronic system
combinations  intended  for  actual
production.

3.1.6. The manufacturer may supplement the
application with a report on tests which
have been carried out. Any such data
provided may be used by the approval
authority for the purpose of drawing up the
communication form for type-approval.
3.1.7. If the Technical Service responsible
for the type approval test carries out the
test itself, then a vehicle representative of
the type to be approved according to
paragraph 3.1.4. shall be provided.

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

3.1.5. The choice of the wvehicle(s) in

conformity with paragraph 3.1.4. above
shall be limited to
vehicle/electrical/electronic system
combinations  intended  for  actual
production.

3.1.6. The manufacturer may supplement the

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

3.1.7. If the Technical Service responsible for

the type approval test carries out the test
itself, then a vehicle representative of the
type to be approved according to paragraph
3.1.4. shall be provided.

3.1.8. For vehicles of categories M, N, and O

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

16
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Vehicle manufacturers must provide
evidence that vehicle performance is not
adversely affected by such transmitter
installations.

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

3.2. ESA type approval

3.2.1. Applicability of this Regulation to
ESA:

CEERRTES

3.2.2. The application for approval of a type
of ESA with regard to its electromagnetic
compatibility shall be submitted by the
vehicle  manufacturer or by the
manufacturer of the ESA.

3.2.3. A model of information document is
shown in Annex 2B.

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

3.2.5. If the Technical Service responsible
for the type approval test carries out the
test itself, then a sample of the ESA
system representative of the type to be
approved shall be provided, if necessary,

must provide evidence that vehicle
performance is not adversely affected by
such transmitter installations.

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

3.2. ESA type approval

3.2.1. Applicability of this Regulation to
ESA:

CEEARERD

3.2.2. The application for approval of a type
of ESA with regard to its electromagnetic
compatibility shall be submitted by the
vehicle  manufacturer or by the
manufacturer of the ESA.

3.2.3. A model of information document is
shown in Annex 2B.

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

3.2.5. If the Technical Service responsible for
the type approval test carries out the test
itself, then a sample of the ESA system
representative of the type to be approved
shall be provided, if necessary, after

17
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after discussion with the manufacturer on,
e.g., possible variations in the layout,
number of components, number of sensors.
If the Technical Service deems it
necessary, it may select a further sample.

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

discussion with the manufacturer on, e.g.,
possible variations in the layout, number of
components, number of sensors. If the
Technical Service deems it necessary, it
may select a further sample.

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

3.2.9. Components sold as aftermarket
equipment and intended for the installation
in motor vehicles need no type approval if
they are not related to immunity related
functions (see paragraph 2.12.). In this
case a declaration shall be issued by the
manufacturer that the ESA fulfils the
requirements of this Regulation and in
particular the limits defined in paragraphs
6.5.,6.6.,6.7.,6.8.and 6.9.

3.2.9. Components sold as aftermarket
equipment and intended for the installation
in motor vehicles need no type approval if
they are not related to immunity related
functions (see paragraph 2.12.). In this
case a declaration must be issued by the
manufacturer that the ESA fulfills the
requirements of this Regulation and in
particular the limits defined in paragraphs
6.5., 6.6., 6.8. and 6.9.

RS
r:uy‘g\ ESA

SN e

gy

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

electromagnetic compatibility

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

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

Photographs, if any, shall show sufficient

Annex 2A

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

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

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

Photographs, if any, shall show sufficient

18
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detail.

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

General

1. Make (trade name of
ManUfacturer): .......cccoevveievece e
2. TYPR e
3.Category of vehicle: .......cccccoeevviiennnnnn
4.Name and address of
MaNUTaCtUrer: ........ccccovvviiece e
Name and address of authorised
representative, if
ANY: v
5.Address(es) of assembly
0] F A1) O

General construction characteristics of the
vehicle

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

7. Position and arrangement of the
ENGINE: 1o

Power plant

8.

ManufaCturer: ........coocoveveeeee e
9. Manufacturer's engine code as marked on
the eNgine: ...
10. Internal combustion
BNGINE. .ttt

detail.

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

General

1. Make (trade name of
MaNUFaCtUrer): ......cocevveiereeneec e
2. TYPR: e
3.Category of vehicle: .........ccocoevreninne.
4.Name and address of
mManufacturer: .........ccocoveiviieceenc e,
Name and address of  authorised
representative, if
ANY: v s
5.Address(es) of assembly
0] FT a1 )

General construction characteristics of the
vehicle
6. Photograph(s) and/or drawing(s) of a

representative vehicle: ..................
7. Position and arrangement of the
BNGINE: 1o
Power plant
8. Manufacturer: .......c..ccoceevveevenin e
9. Manufacturer's engine code as marked on
the engine: ....covcveveece e
10. Internal combustion
BNOINE: .o
11. Working principle: positive

19




S LA

B E

BTN E AR Bk

$EF PN 2 GE

11. Working principle: positive
ignition/compression ignition,
four-stroke/two stroke1

12, Number and arrangement of
CYHNAErS: oo
13. Fuel
TERA: i

14. By fuel injection (compression ignition
only): yes/no1.

15.Electronic control unit: ............ccoccoveenee.

16.MaKE(S): wovvrveeeririeiee e

17.Description of the system: .........cccccevveene

18. By fuel injection (positive ignition only):
yes/no1.

19.Electrical system: ........c.cccooevviveeinennnn,

20. Rated voltage: .....ccccoovvivvivnnenns V,
positive/negative groundi

21.GENEIAtOr: ..o

22, TYPB: ittt

23.1gNIHON: .o

24.MAKE(S): wvvereererieieriseieese e

AT B/ o 1= ()

26.Working principle: ......cccooooeriennen.

27. LPG fuelling system: yes/no1.

28. Electronic engine management control
unit for LPG
fuelling: ..o

29.MaKE(S): vvivvrrrireerieieiere e

30.TYPE(S): cevveverreririiieiinieienteiee e

ignition/compression ignition,
four-stroke/two stroke1

12, Number and  arrangement  of
CYIINAEIS: ..o

13. Fuel
feed: o

14. By fuel injection (compression ignition
only): yes/no1.

15.Electronic control unit: ............ccooevrvenee.

16.MEKE(S): vovvvereeeresieeriereeriseeee e e enaeeeas

17.Description of the system: ............cc..c....

18. By fuel injection (positive ignition only):
yes/no1.

19.Electrical system: ........cccccoovrvvivrrrnennnn

20. Rated wvoltage: .......cccoevivveviennen V,
positive/negative groundi

21.GEeNErator: ......cooeeviiieeie e

22 TYPB: ettt

23.1gNILION: Lo

24.MAKE(S): wvvvveverreir st

25. TYPE(S): ceveveeeeereeierieie et

26.Working principle: .......ccccooevvnnenn.

27. LPG fuelling system: yes/no1.

28. Electronic engine management control
unit for LPG fuelling: .......ccccoooviniiiniienn

29.MAKE(S): wvevveverireie et

30.TYPE(S): wveverereeirieiee et

31. NG fuelling system: yes/no1.

32. Electronic engine management control

20
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31. NG fuelling system: yes/no1.

32. Electronic engine management control
unit for NG
fuelling: ...

33.MAKE(S): wevereeririeieieeierie e

BA.TYPE(S): wvererverrerieririenie et

35.Electric  motor: .........ccccveveneiiccine

36.Type(winding,excitation): ...........cccceeveuene.

37. Operating voltage: .......ccccceevevvviererennn.

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

supply equivalent information)
38. Electronic control unit (ECU):

39.MAKE(S): vrvvvrerrerereeierere e
40.TYPE(S): worerverrerrerieerierieririe et
Transmission

41. Type (mechanical, hydraulic, electric,
] (o3 R
42. A brief description of the
electrical/electronic components (if
ANY): e

Suspension

43. A brief description of the
electrical/electronic components (if
ANY): e

Steering

44. A brief  description of the
electrical/electronic components (if

1)) SO
Brakes

unit for NG

fuelling: ..o,
33.MEKE(S): eeveeeieirieiee s

BA.TYPE(S): wverveeeerieriei et
35.Electric  motor: ......cccoovvvveereiien
36.Type(winding,excitation): ............c.ccc.....
37. Operating voltage: ........ccccecvvvvivvvennnne.
Gas fuelled engines (in the case of systems
laid-out in a different manner, supply

equivalent information)
38. Electronic control unit (ECU):

KIS T ()
0. TYPE(S): ervereereererierisiesiesieie e
Transmission

41. Type (mechanical, hydraulic, electric,
BLC.) toii
42. A brief description of the
electrical/electronic components (if
11)) TSRS

Suspension

43. A brief description of the
electrical/electronic components (if
11)) TSRS

Steering

44. A brief  description of the
electrical/electronic components (if

aANY): o
Brakes

45.Anti-lock braking system: yes/no/optionali
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45.Anti-lock braking system:
yes/no/optional1

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

Bodywork

47.Type of bodywork: ..........cccc........

48. Materials used and methods of
CONSEIUCTION: ..ovvvevcece e

49. Windscreen and other windows:

50. A  brief  description of the

electrical/electronic components (if any) of
the window lifting
Mechanism: ........c.ccoveereeenennn.

51. Rear-view mirrors (state for each
AT (0] ) S SRPN

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

53. Safety belts and/or other restraint
systems:

54. A brief  description of the
electrical/electronic components (if
1)) S

55. Suppression of radio interference:

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

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

Bodywork

47.Type of bodywork: ...........cccc.....

48. Materials used and methods of
CONSEIUCHION: ..

49. Windscreen and other windows:

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

the window lifting
mechanism: ........ccccccoevvevvvenne

51. Rear-view mirrors (state for each
1T 0] ) SRS

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

53. Safety belts and/or other restraint systems:

54, A brief  description of the
electrical/electronic components (if
11)) TSRS

55. Suppression of radio interference:

56. Description and drawings/photographs of
the shapes and constituent materials of the
part of the body forming the engine
compartment and the part of the passenger
compartment nearest to
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compartment and the part of the passenger
compartment nearest to
T e

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

58. Table and drawing of radio interference
control equipment: .......cccoceeveveveieenns

59. Particulars of the nominal value of the
direct current resistance and, in the case of

resistive ignition cables, of their nominal
resistance per Metre: .......ccvveeveevererereennens

Lighting and light signalling devices

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

Miscellaneous

61. Devices to prevent unauthorised use of
the vehicle: ...,

62. A brief  description of the
electrical/electronic ~ components  (if
F:10)Y) S

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

(55 F % 2 4]

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

58. Table and drawing of radio interference
control equipment: .......ccoecvvvivererinienns

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

Lighting and light signalling devices

60. A brief description of electrical/electronic

components other than lamps (if any): ....
Miscellaneous

61. Devices to prevent unauthorised use of the
vehicle: ..o,

62. A  brief description of the
electrical/electronic components (if
11)) TSRS

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

64. Vehicle equipped with 24 GHz
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64. Vehicle equipped with 24 GHz| short-range radar equipment:

short-range radar
yes/no/optionali.

The applicant for type approval must also
supply, where appropriate:

Appendix 1: A list with make(s) and type(s)
of all electrical and/or electronic

components concerned by this Regulation
(see paragraphs 2.9. and 2.10. of this

Regulation) and not previously listed.

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

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

Body Style: ..o

Left or right hand
AriVE: i
Wheelbase: ...

Appendix 4: Relevant test report(s) supplied
by the manufacturer from a test laboratory

accredited to 1SO 17025 and recognized by
the Approval Authority for the purpose of

drawing up the type approval certificate.

65. Charger: on
board/external/without1: .............ccccervennnnen.

66. Charging current: direct current/
alternating current (number of

equipment:

yes/no/optionali.

The applicant for type approval must also
supply, where appropriate:

Appendix 1: A list with make(s) and type(s)
of all electrical and/or electronic

components concerned by this Regulation
(see paragraphs 2.9. and 2.10. of this

Regulation) and not previously listed.

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

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

Body Style: ..o

Left or right hand
AriVE: s
Wheelbase: .........ccccoveveiiieieece e,

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

65. Charger: on
board/external/withoutl: .............ccoceeenenee
66. Charging current: direct current/
alternating current (number of

phases/frequency)zi:
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phases/frequency)1:

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

68. Nominal charging
1[0 - Vo R

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

frequency bands [Hz] max. output power
[W] antenna position at vehicle, specific
conditions

70. Minimum Rsce value (see chapter 7.3.)

71. Charging cable delivered with the
vehicle: yes/no1

72. If charging cable delivered with the
vehicle: Length (m) .......

Cross sectional area (mm2) .......

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

68. Nominal charging
VOIAQE: .ot

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

frequency bands [Hz] max. output power [W]
antenna position at vehicle, specific
conditions

Annex 2B

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

The following information, if applicable,
shall be supplied in triplicate and must
include a list of contents.

Any drawings shall be supplied in
appropriate scale and in sufficient detail on
size A4 or on a folder of A4 format.
Photographs, if any, shall show sufficient
detail.

Annex 2B

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

The following information, if applicable, shall
be supplied in triplicate and must include a
list of contents.

Any drawings shall be supplied in appropriate
scale and in sufficient detail on size A4 or
on a folder of A4 format. Photographs, if
any, shall show sufficient detail.

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

1.Make (trade name of
Manufacturer): ......cccoceveevivene e,
2. TYPE. ottt

3. Means of identification of type, if marked
on the component/separate technical unit:1

3.1.Location of that
MArKiNG: ..oooeveceee e
4.Name and address of
manufacturer: ........cccoeve i
Name and address of authorized
representative, if
ANY: oo

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

6. Address(es) of assembly
PIANE(S): cveeeeeeee e

7. This ESA shall be approved as a
component/STU2

8. Any restrictions of use and conditions for
FITtING: oo

9. Electrical system rated voltage: ...... V,
positive/negative2

information concerning their performance
shall be supplied.

1.Make (trade name of
MAaNUFaCtUrer): ......cocoovveniee e
2. TYPR: ettt

3. Means of identification of type, if marked
on the component/separate technical unit:1

3.1.Location of that
MArKING: ..vvoeeieieceee e
4.Name and address of
manufacturer: ........cccocvviiiie v,
Name and address of authorized
representative, if
ANY: et

5. In the case of components and separate
technical units, location and method of

affixing of the approval
MAFK: oo
6. Address(es) of assembly
[0 101 { ) S
7. This ESA shall be approved as a
component/STU2
8. Any restrictions of use and conditions for
FIttiNg: oo
9. Electrical system rated voltage: ...... V,

positive/negative2
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ground. ....cceeveverenenieneenn
Only applicable for charging systems:
10. Charger: on board/externalz ......

11. Charging current: direct
urrent/alternating current  (number of
phases/frequency)1 .

12. Maximal nominal current (in each mode
if necessary) ........ccocovveuvennen,

13. Nominal charging voltage ................

14. Basic ESA interface functions: ex.
L1/L2/L3/N/PE/control pilot ........

15. Minimum Rsce value (see chapter
7.11) e

Appendix 1: Description of the ESA chosen
to represent the type (electronic block

diagram and list of main component
constituting the ESA (e.g. make and type
of microprocessor, crystal, etc.).

Appendix 2: Relevant test report(s) supplied
by the manufacturer from a test laboratory
accredited to 1ISO 17025 and recognized by
the Approval Authority for the purpose of
drawing up the type approval certificate.

ground. .....cccoeevriviinnnennne

Appendix 1: Description of the ESA chosen
to represent the type (electronic block

diagram and list of main component
constituting the ESA (e.g. make and type of
microprocessor, crystal, etc.).

Appendix 2: Relevant test report(s) supplied
by the manufacturer from a test laboratory
accredited to 1ISO 17025 and recognized by
the Approval Authority for the purpose of
drawing up the type approval certificate.

3.2.10. In case an ESA is (part of) a light
source, the applicant shall:

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

(b) Provide a test report by a Technical

S
u?t?\ [FiSA

e Z e

gy
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Service designated by the Approval
Authority, stating that this ESA is not
mechanically interchangeable with any
light source according to Regulation No.
37, Regulation No. 99 or Regulation No.
128.

4. Approval

4.1.1.1. Approval of a vehicle installation

A vehicle installation may be type approved
directly by following the provisions laid
down in paragraph 6. and, if applicable, in
paragraph 7. of this Regulation. If this
procedure is chosen by a vehicle
manufacturer, no separate testing of
electrical/ electronic systems or ESAs is
required.

4. Approval

4.1.1.1. Approval of a vehicle installation
A vehicle installation may be type approved

directly by following the provisions laid
down in paragraph 6 of this Regulation. If
this procedure is chosen by a vehicle
manufacturer, no separate testing of
electrical/electronic systems or ESAS is
required.

R BB P g HI R

E-0

4.2.1.1. If the representative vehicle fulfils
the requirements of paragraph 6. and, if
applicable, paragraph 7. of this Regulation,
type approval shall be granted.

4.2.1.1. If the representative vehicle fulfills |3

the requirements of paragraph 6 of this
Regulation, type approval shall be granted.

st B P R M A A

gy

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

4.2.2.1. If the representative ESA system(s) |3

fulfill(s) the requirements of paragraph 6 of
this Regulation, type approval shall be
granted.

A B N R HI R AR

g

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

A B N HI R A

g
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5. Markings 5. Markings s R BB A IR E
5.1. An approval number shall be assigned to |5.1. An approval number shall be assigned to
each vehicle or ESA type approved. The| each vehicle or ESA type approved. The
first two digits of this number (at present| first two digits of this number shall indicate
05) shall indicate the series of amendments | the series of amendments corresponding to
corresponding to the most recent essential | the most recent essential technical
technical amendments made to the| amendments made to the Regulation at the
Regulation at the date of approval. A| date of approval. A Contracting Party may
Contracting Party may not assign the same | not assign the same approval number to
approval number to another type of vehicle | another type of vehicle or ESA.
or ESA.
6. Specification in configurations other than |6. Specifications in configurations other than|4.2 2:REESS:# 4% 5 7 % v 7 #;8 (4. 2LRESS:# 41 7 & L i\ 2 &
REESS charging mode coupled to the| RESS charging mode coupled to the power| %8 ig 2_ 2R Z_ 2 R E
power grid grid 421 - ik#&%% 4.1 - SRR
6.1. General specifications 6.1. General specifications 4228 §m(% B R R F ATy 4108 (2 22T 3 L A ESA)
6.1.1. A vehicle and its electrical/electronic |6.1.1. A vehicle and its electrical/electronic| ESA)=73& “Li o L I kR HE s An R RRT
system(s) or ESA(s) shall be so designed, | system(s) or ESA(s) shall be so designed,| ;=T & qﬁ;ﬁ,@sb BERZERDE R | 7 ﬁ;‘@;g WL AR NE Ro

constructed and fitted as to enable the
vehicle, in normal conditions of use, to
comply with the requirements of this
Regulation.

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

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

constructed and fitted as to enable the

vehicle, in normal conditions of use, to
comply with the requirements of this
Regulation.

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

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

4221 # fm s 45 o st 2 g5 44111
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6.1.2. Before testing the Technical Service
has to prepare a test plan in conjunction
with the manufacturer, which contains at
least mode of operation, stimulated
function(s), monitored function(s),
pass/fail criterion(criteria) and intended

emissions.
6.2. Specifications concerning broadband
electromagnetic radiation from vehicles
6.2.1. Method of measurement

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

Technical Service.
6.2.2. Vehicle broadband type approval limits

6.2.2.1. If are made using the method
described in  Annex 4 using a
vehicle-toantenna spacing of 10.0 +/- 0.2
m, the limits shall be 32 dB microvolts/m
in the 30 to 75 MHz frequency band and
32 to 43 dB microvolts/m in the 75 to 400

6.1.2. Before testing the Technical Service
has to prepare a test plan in conjunction
with the manufacturer, which contains at
least mode of operation, stimulated
function(s), monitored function(s), pass/fail
criterion(criteria) and intended emissions.

6.2. Specifications concerning broadband
electromagnetic radiation from vehicles
6.2.1. Method of measurement

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

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

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

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

6.3. Specifications concerning narrowband
electromagnetic radiation from vehicles

6.3.1. Method of measurement

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

6.3.2. Vehicle narrowband type approval

frequency band, this limit increasing
logarithmically with frequencies above 75
MHz as shown in Appendix 2. In the 400 to
1,000 MHz frequency band the limit
remains constant at 43 dB microvolts/m.

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

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

6.3. Specifications concerning narrowband
electromagnetic radiation from vehicles

6.3.1. Method of measurement

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

6.3.2. Vehicle narrowband type approval
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to 43 dB microvolts/m in the 75 to 400
MHz frequency band, this limit increasing
logarithmically with frequencies above 75
MHz as shown in Appendix 5. In the 400
to 1,000 MHz frequency band the limit
remains constant at 43 dB microvolts/m.
6.3.2.3. On the vehicle representative of its
type, the measured values, expressed in dB
microvolts/m, shall be below the type
approval limit.

6.3.2.4. Notwithstanding the limits defined
in paragraphs 6.3.2.1., 6.3.2.2. and 6.3.2.3.
of this Regulation, if, during the initial step

dB microvolts/m in the 75 to 400 MHz
frequency band, this limit increasing
logarithmically with frequencies above 75
MHz as shown in Appendix 5. In the 400 to
1,000 MHz frequency band the limit
remains constant at 43 dB microvolts/m.

6.3.2.3. On the vehicle representative of its
type, the measured values, expressed in dB |4

microvolts/m, shall be below the type

approval limit.
6.3.2.4. Notwithstanding the limits defined in

paragraphs 6.3.2.1., 6.3.2.2. and 6.3.2.3. of

this Regulation, if, during the initial step

HIgp % BN BTN EREL X & HERP 2 R0E>
limits limits 4.4.2 @k Af 2 AR 32 BimirA 2 FH T EER LA
6.3.2.1. If measurements are made using the |6.3.2.1. If measurements are made using the A4 B
method described in Annex 5 using a| method described in Annex 5 using a|4.4.2.1 &7.7 = 2 P> FE €8 (4321 ®7.¢ ch3 iz B EE 2P
vehicle-toantenna spacing of 10.0 +/- 0.2| vehicle-toantenna spacing of 10.0 +/- 0.2 m, TEAMaOpERLZ -0 0 - IR M NREE G 10.0+0.2 mps
m, the limits shall be 22 dB microvolts/m| the limits shall be 22 dB microvolts/m in| = 2 2 P& » 7 giff & el B 4] i@ TRAF SR U B 5 S
in the 30 to 75 MHz frequency band and | the 30 to 75 MHz frequency band and 22 to| % g & #F B=03x-7 “# 52 #1301 75 MHz % 22dBV /m . .
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described in paragraph 1.3. of Annex 5, the
signal strength measured at the vehicle
broadcast radio antenna is less than 20 dB
micro-volts over the frequency range 76 to
108 MHz measured with an average
detector, then the vehicle shall be deemed
to comply with the limits for narrowband
emissions and no further testing will be
required.

6.4. Specifications concerning immunity of
vehicles to electromagnetic radiation

6.4.1. Method of testing

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

6.4.2. Vehicle immunity type approval limits

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

6.4.2.2. The vehicle representative of its type

shall be considered as complying with

immunity requirements if, during the tests

performed in accordance with Annex 6, there

shall be no degradation of performance of

"immunity related functions”, according to

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

6.4. Specifications concerning immunity of
vehicles to electromagnetic radiation

6.4.1. Method of testing

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

6.4.2. Vehicle immunity type approval limits

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

6.4.2.2. The vehicle representative of its type

shall be considered as complying with

immunity requirements if, during the tests

performed in accordance with Annex 6, there

shall be no degradation of performance of

"immunity related functions”, according to

ﬁ.ﬁﬁﬂ o ri2E

s

L AT

L

E |© ‘&u i;st

4.

.%" » ¥ L_].O ‘—zé‘%jéﬂﬁ'.&

o B

L

m A

5 BB T AR AR

5.1 5
A%ﬁﬁ\

A FRIE 2
0 AN j‘L"’/{f‘ﬁFé& ’ ‘gl_%ﬁ
XM B B K 2

dem,mnﬁﬁbw%i’

;fﬁaﬂf“b/F%rE—}Ik’i' Kfl,;rt

FREFE- H2ZE%K

)

DR %1020 2 2 F R
ﬁ,@i&kﬂj‘ﬁa,\ °

guiﬂg;iﬂ;’
ot i g4
r’}ﬂbﬂ.ﬁ‘zﬁg’l&a ’F'/fﬁb

:JII~

11.2.1# fm ket 2REESS £ § #050

T

LT RMEE L AR

©RE U F o AT A2 A A
H I o 1DE R BRIE 2 A
FfF763 108 MHzRF » 2 fma
TR A OB R R B MO

TR LR 2R

£

D i1l Bk
L LB LA -

iR

442 Bipa k4 2 LB E

4421 ¥ x1l.c0 2 BoplpEs H ¥
%203 2,000 MHz2. F # 2.4 Q4F
%P 2 30VIimrms > ® 207 2,000
MHZz#E P &/ B & 5 25V/Im rms -

’Fﬁ lJq ~ F }@ f‘* r' é’u f 4 J—FL
wllpRHPEF - "# 4P L
SIS & 2 S T A e

11.2.1 8 §H > 22RESS & T #5487

55

P

%#

33




HIgpE

RN

BITRP ERIER K %

HERPN 2 HRiE2

paragraph 2.1. of Annex 6.

6.5. Specification concerning broadband
electromagnetic interference generated by
ESAs.

6.5.1. Method of measurement

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

Annex 7.
6.5.2. ESA broadband type approval limits

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

6.5.2.2. On the ESA representative of its
type, the measured values, expressed in dB
microvolts/ m, shall be below the type
approval limits.6.6. Specifications
concerning narrowband electromagnetic
interference generated by ESAs.

6.6. Specifications concerning narrowband
electromagnetic interference generated by

paragraph 2.1. of Annex 6.

6.5. Specification concerning broadband
electromagnetic interference generated by
ESAs.

6.5.1. Method of measurement

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

Annex 7.
6.5.2. ESA broadband type approval limits

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

6.5.2.2. On the ESA representative of its type,
the measured values, expressed in dB
microvolts/ m, shall be below the type
approval limits.6.6. Specifications
concerning narrowband electromagnetic
interference generated by ESAs.

6.6. Specifications concerning narrowband
electromagnetic interference generated by
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ESAs.

6.6.1. Method of measurement

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

6.6.2. ESA narrowband type approval limits

6.6.2.1. If measurements are made using the
method described in Annex 8, the limits
shall be 52 to 42 dB microvolts/m in the
30 to 75 MHz frequency band, this limit
decreasing logarithmically with
frequencies above 30 MHz, and 42 to 53
dB microvolts/m in the 75 to 400 MHz
band, this limit increasing logarithmically
with frequencies above 75 MHz as shown
in Appendix 7. In the 400 to 1,000 MHz
frequency band the limit remains constant
at 53 dB microvolts/m.

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

ESAs.

6.6.1. Method of measurement

The electromagnetic radiation generated by
the ESA representative of its type shall be

measured by the method described in
Annex 8.
6.6.2. ESA narrowband type approval limits

6.6.2.1. If measurements are made using the
method described in Annex 8, the limits
shall be 52 to 42 dB microvolts/m in the 30
to 75 MHz frequency band, this limit
decreasing logarithmically with frequencies
above 30 MHz, and 42 to 53 dB
microvolts/m in the 75 to 400 MHz band,
this limit increasing logarithmically with
frequencies above 75 MHz as shown in
Appendix 7. In the 400 to 1,000 MHz
frequency band the limit remains constant
at 53 dB microvolts/m.

6.6.2.2. On the ESA representative of its type,
the measured value, expressed in dB
microvolts/m shall be below the type
approval limits.
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6.7. Specifications concerning the emission
of transient conducted disturbances
generated by ESAs on 12/24 \/ supply
lines.

6.7.1. Method of testing

6.9. Specifications concerning the emission of
transient conducted disturbances generated
by ESAs on supply lines.

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

34 T &4 4]

The emission of ESA representative of its
type shall be tested by the method(s)
according to ISO 7637-2 (second edition
2004) as described in Annex 10 for the
levels given in table 2.
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6.8. Specifications concerning immunity of
ESAs to electromagnetic radiation

6.8.1. Method(s) of testing The immunity to
electromagnetic radiation of the ESA
representative of its type shall be tested by
the method(s) chosen from those described
in Annex 9.

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

6.7. Specifications concerning immunity of
ESAs to electromagnetic radiation

6.7.1. Method(s) of testing The immunity to
electromagnetic radiation of the ESA
representative of its type shall be tested by
the method(s) chosen from those described
in Annex 9.

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

method, 62.5 volts/m rms, for the TEM cell
testing method, 50 mA rms for the bulk
current injection (BCI) testing method and
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bulk current injection (BCI) testing| 25 volts/m rms for the free field testing| /2 &) E/& 5 I OmMAmMs; > &) B/ 5 25V/mrms o
method and 25 volts/m rms for the free| method over the whole 20 to 2,000 MHz | p d 3 #% > 25 ER 5 = 1
field testing method over the whole 20 to| frequency band. V/mrms o
2,000 MHz frequency band.
6.8.2.2. The ESA representative of its type |6.7.2.2. The ESA representative of its type |4.9.2.2 Fé%% AR e LAE|4T.22ESA il’ ;‘ FEAEERPELE
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performed in accordance with Annex 9,| performed in accordance with Annex 9,
there shall be no degradation of| there shall be no degradation of
performance  of  “immunity related | performance of  “immunity related
functions" functions".
6.9. Specifications concerning the immunity |6.8. Specifications concerning the immunity [4.10 #73 ESA/- - /- v REFT R4A8 M /m T R AR B H 2 475 + 3

of ESAs to transient disturbances
conducted along 12/24 V supply lines.

6.9.1. Method of testing

The immunity of ESA representative of this
type shall be tested by the method(s)
according to 1SO 7637-2 as described in
Annex 10 with the test levels given in
Table 2.

CESTEERS

of ESAs to transient disturbances conducted
along supply lines.

6.8.1. Method of testing

The immunity of ESA representative of its
type shall be tested by the method(s)
according to ISO 7637-2 (second edition
2004) as described in Annex 10 with the
test levels given in table 1.
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7.10. Specifications concerning broadband
electromagnetic interference caused by
ESAs

7.10.1. Method of measurement

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

7.10.2. ESA broadband type approval limits

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

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

7.11. Specifications concerning emission of
harmonics on AC power lines from ESAs
7.11.1. Method of measurement The
harmonics emission on AC power lines
generated by the ESA representative of its
type shall be measured using the method
described in Annex 17. The method of
measurement shall be defined by the
manufacturer in accordance with the

Technical Service.
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7.11.2. ESA type approval limit

7.11.2.1. If measurements are made using the
method described in Annex 17, the limits
for input current < 16 A per phase are
those defined in IEC 61000-3-2 and given
in Table 10.
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Jer g 2wy o Bl s
IEC 61000-3-2¢ % % & % = 4

7.11.2.2. If measurements are made using the
method described in Annex 17, the limits
for input current > 16 A and < 75 A per
phase are those defined in IEC 61000-3-12
and given in Table 11, Table 12 and Table
13.

HSHHARFE]

7.12. Specifications concerning emission of
voltage changes, voltage fluctuations and
flicker on AC power lines from ESAs

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

7.12.2. ESA type approval limit

7.12.2.1. If measurements are made using the
method described in Annex 18, the limits
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for rated current <16 A per phase and not
subjected to conditional connection are
those defined in IEC 61000-3-3, clause 5.

7.12.2.2. If measurements are made using the
method described in Annex 18, the limits
for rated current > 16 A and < 75 A per
phase and subjected to conditional
connection are those defined in IEC
61000-3-11, clause 5.

7.13. Specifications concerning emission of
radiofrequency conducted disturbances on
AC or DC power lines from ESA

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

7.13.2. ESA type approval limit

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

7.13.2.2. If measurements are made using the
method described in Annex 19, the limits
on DC power lines are those defined in
IEC 61000-6-3 and given in Table 15.
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7.14. Specifications concerning emission of
radiofrequency conducted disturbances on
network and telecommunication access
from ESA

7.14.1. Method of measurement

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

7.14.2. ESA type approval limit

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

7.15.  Specifications  concerning  the
immunity of ESAs to electrical fast
transient/burst  disturbances conducted
along AC and DC power lines.

7.15.1. Method of testing

7.15.1.1. The immunity to electrical fast
transient/burst  disturbances conducted
along AC and DC power lines of the ESA
representative of its type shall be tested by
the method described in Annex 21.
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7.15.2. ESA immunity type approval limits

7.15.2.1. If tests are made using the methods
described in Annex 21, the immunity test
levels, for AC or DC power lines, shall be:
+/- 2 KV test voltage in open circuit, with a
rise time (Tr) of 5 ns, and a hold time
(Th) of 50 ns and a repetition rate of 5 kHz
for at least 1 minute.

7.15.2.2. The ESA representative of its type
shall be considered as complying with
immunity requirements if, during the tests
performed in accordance with Annex 21,
there shall be no degradation of
performance  of  “immunity related
functions”, according to paragraph 2.2. of
Annex 9.

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

7.16.1. Method of testing

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

7.16.2. ESA immunity type approval limits

7.16.2.1. If tests are made using the methods
described in Annex 22, the immunity test
levels shall be:

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

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

7.16.2.2. The ESA representative of its type
shall be considered as complying with
immunity requirements if, during the tests
performed in accordance with Annex 22,
there shall be no degradation of
performance  of  “"immunity related
functions”, according to paragraph 2.2. of
Annex 9.

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

7.17.1. Method of testing
The emission of ESA representative of its
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type shall be tested by the method(s)
according to 1SO 7637-2, as described in
Annex 10 for the levels given in Table 17.
[ AZREAUN 6.7.1 Table 1CEHEBIAEAER —
)]

7.18. Specifications concerning immunity of
ESAs to electromagnetic radiation

7.18.1. Method(s) of testing

The immunity to electromagnetic radiation
of the ESA representative of its type shall
be tested by the method(s) chosen from
those described in Annex 9.

7.18.2. ESA immunity type approval limits

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

4.18.1 ESAzEs N £ 91 4 4 2 %
St Bdod - o 20 B E & iR12,
o ik 2. ISO 7637-2:8 (7385 -

4.19 BT R B2 L ESAL K 4

ap

4191 #FH 32 L REHBERLERR
112 22 57385% °

4192 ESA# E 4 KB4 B

419.21%11.% F Rl 3mE -
2-000MHzz 5 24 0%
A

(a) M- T Q228 F NEHS
2o Bg g FHREERL SO
Vimrms (327 13) ;

(b)) B> ~002BF Mk 2
i - I Vim;

(c) B> e i3 (TEM)E%
R REE-IVIm;

(d) B> x ginid ~ (BC#sk = i
B> OmATms;

(e) M pd BHFREFIZRE=
OV/mmms -

- 022000 v Az s 4E R
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bulk current injection  (BCI) testing
method and 25 volts/m rms for the free
field testing method over the whole 20 to
2,000 MHz frequency band.

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

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

7.19.1. Method of testing

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

[ AZELUN 6.9.1 Table 2(HTER N EAER —
GEIEDD |

p\ s

(a) M>-F 028 F sk 2
g g R%EES | ER
OV/Imrms;

(b) B>~ 00 =B ME% > 2
Bl ERE- = - TVImms;
(c) M H w7z (TEM)E%
G EBLERE S - - 7 Vm
ms;_

(d) Bt Znia » (BCIEsk > 2
Z B BEREI OmAMIMS;

(e) Mt A d Hidok> 2 b | B
2= 7ZVimrms o

41922 L ESAZER A 4 2R B L G
Bt RdE o AR A F a2 i
UL TR A RE K

4

Y T
5 = 1

420 jp— Z /- w REFT RARATAL B
Wi 2 LESAL K 4 T

4201335 > & { ESAEH N A 2
Birk = w2 2 o k120
it 2 1SO 7637-2:8 (7385 o
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6.10.1. Where a vehicle or (6.10.1. Where a vehicle or|4.21 |t =25 4.10 G ka5
electrical/electronic system or ESA does| electrical/electronic system or ESA doesnot|4.21.1 % # #%~T /% # & 5L ESA[4.10.1 § B~ T F/T A R ESA
not include an electronic oscillator with an| include an electronic oscillator with an| 7 & % i & #f & 42 iF 4 F A2 IR A ¢ 7 iTd A F AR OKHZ 2. k¥
operating frequency greater than 9 kHz, it| operating frequency greater than 9 kHz, it| & B P » Bk 5 $£43 46| FBF - BRAMRLZ F 843467

shall be deemed to comply with paragraph

shall be deemed to comply with paragraph

7.8%9.2 7 _o
2

9.2_ H7_o

6.3.2. or 6.6.2. and with Annexes 5 and 8. 6.3.2. or 6.6.2. and with Annexes5and 8. (4.21.2 #& iﬁa%’ﬁ Y g4 ApRE oA 4102 @ iﬁégﬁ Y R E A AR
6.10.2. Vehicles which do not have|6.10.2. Vehicles which do not have ’;{; FITH R L Kﬁesfg,kifﬁ ES- /""B ﬁﬁ ASLRE L K,%qtgk}fi

electrical/electronic systems with | electrical/electronic systems with| # L%+ F% T RALE 7 8442 ;ggb PR RBAL 2 #6443

"immunity related functions" need not be| "immunity related functions" need not be| 10.z 2 %_- 2 AT e

tested for immunity to radiated| tested for immunity to radiated disturbances

disturbances and shall be deemed to| and shall be deemed to comply with

comply with paragraph 6.4. and with| paragraph 6.4. and with Annex 6 to this

Annex 6 to this Regulation. Regulation.

6.10.3. ESAs with no immunity related [6.10.3. ESAs with no immunity related [4.21.3 % ESA % & % % + 7}5 B 74 (4.10.3 ESA = & ¢ % 4 #El B x a0 B
functions need not be tested for immunity | functions need not be tested for immunityto| v > B ¥ 4 igﬁg, i@ R~ ﬁiig,klf_alg o A BIE Y RBAR
to radiated disturbances and shall be| radiated disturbances and shall be deemed | ¥ B4R 5 + £4.8% 11. %;o AR EA AT 3 11237 -
deemed to comply with paragraph 6.8. and| to comply with paragraph 6.7. and with
with Annex 9 to this Regulation. Annex 9 to this Regulation.

6.10.4. Electrostatic discharge 6.10.4. Electrostatic discharge 4214 #23%q g A AL %”‘ 4104 # LT tFg 2 mE L B

For vehicles fitted with tyres, the vehicle |For vehicles fitted with tyres, the vehicle| P> # iﬁiﬁ %}l/}%“ GE &4 o Bt MIRE TR R AT
body/chassis can be considered to be an| body/chassis can be considered to be an| & ‘f\éfﬁ HARPRBRIAM L B4 j‘%ﬁ v 28 g chIRTR B AR BE 2
electrically isolated structure. Significant| electrically isolated structure. Significant| % F# ¢ 4 W #2 Ak 2 d)| BEFETI A4 Ak 2 2
electrostatic forces in relation to the| electrostatic forces in relation to the| & §mPF o § B R 2 B> T AL WPF o F B IRF L A B T L “,%
vehicle's external environment only occur | vehicle's external environment only occur at ",% HRAR A%k o R AT PIEE
at the moment of occupant entry into or| the moment of occupant entry into or exit
exit from the vehicle. As the vehicle is| from the wvehicle. As the vehicle is
stationary at these moments, no type| stationary at these moments, no type
approval test for electrostatic discharge is| approval test for electrostatic discharge is
deemed necessary. deemed necessary.

6.10.5. Emission of transient conducted |6.10.5. Emission of transient conducted [4.21.5d % ESA- - /- » KR$F 7 ms|4.105d ESAs® hsrA 4 G H 2 47
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disturbances generated by ESAs on 12/24
V supply lines.

ESAs that are not switched, contain no
switches or do not include inductive load
need not be tested for transient conducted
emission and shall be deemed to comply
with paragraph 6.7.

6.10.6. The loss of function of receivers
during the immunity test, when the test
signal is within the receiver bandwidth
(RF exclusion band) as specified for the
specific radio service/ product in the
harmonized international EMC standard,
does not necessarily lead to fail criteria.

6.10.7. RF transmitters shall be tested in the
transmit mode. Wanted emissions (e.g.
from RF transmitting systems) within the
necessary bandwidth and out of band
emissions are disregarded for the purpose
of this Regulation. Spurious emissions are
subject to this Regulation.

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

6.10.7.2. "Out-of-band Emissions": Emission

disturbances generated by ESAs on supply
lines.

ESAs that are not switched, contain no
switches or do not include inductive loads
need not be tested for transient conducted
emission and shall be deemed to comply
with paragraph 6.9.

6.10.6. The loss of function of receivers
during the immunity test, when the test
signal is within the receiver bandwidth (RF
exclusion band) as specified for the specific
radio service/ product in the harmonized
international EMC standard, does not
necessarily lead to fail criteria.

6.10.7. RF transmitters shall be tested in the
transmit mode. Wanted emissions (e.g.
from RF transmitting systems) within the
necessary bandwidth and out of band
emissions are disregarded for the purpose of
this Regulation. Spurious emissions are
subject to this Regulation.

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

6.10.7.2. "Out-of-band Emissions": Emission

SR SBT3 s %4%%%'$A%W” %a#
BA%W"‘%hﬁﬂﬁ‘Zég Hadr e FRELLFET AR A
REALF7 2 3R%2TE0E E@%ﬁﬁ;@mﬁe‘w%#

“‘wf el s EATRE

4216 @Fé‘fﬁ %%&u]__w *EMC % #.|4
) T _m RT PRI A S
2 g (SRR B0 )P 0 BT R
PR ERAEL B L RRT
? ARG & BT o

4.21.7 RF*z ¢4 s & i@ 3% 050 7 4

7 Fé% A THE R F vh st
2 2% st (] 4e Rk p RF3st %
f“'ﬁ) FOAE* AT AR R o R VAT B
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li' /2‘ J—FL\ EI *ﬂl °
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bandwidth) : 35 - i;] T b E
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42172 # < -2z & (Out-of-band

10.6 ¥ Bl =28 A WS EMC £ 4
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LA Lo
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PlRE o B TAEFE G ¢k btar
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on a frequency or frequencies immediately
outside the necessary bandwidth which
results from the modulation process, but
excluding spurious emissions (Article 1,
No. 1.144 of the ITU Radio Regulations).

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

6.

on a frequency or frequencies immediately
outside the necessary bandwidth which
results from the modulation process, but
excluding spurious emissions (Article 1,
No. 1.144 of the ITU Radio Regulations).

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

emissions) : d % FALS 5142 &
AR e R - R AT
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7. Additional specifications in the
configuration ""REESS charging mode
coupled to the power grid"

7.1. General specifications

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

7.

Additional specifications in the
configuration "RESS charging mode
coupled to the power grid"

7.1. General specifications
7.1.1. A vehicle and its electrical/electronic

system(s) shall be so designed, constructed
and fitted as to enable the wvehicle, in
configuration "RESS charging mode
coupled to the power grid", to comply with

5. TREESS:# 4 % 7 #(Power grid) 5. RESS:# 4% & & > o § #:%  fi
B P RN T 2 AR T2 gE R
5.1 — 4x3 2 51 - SR
511 2 ﬁﬁiﬁﬁ”ﬁﬁéﬁjﬁll AT BT AR
ESA’F' X B LA TREESSA| 4 » &RESS: T H A T @23
Yol ST e (Power grid) | //)%z umﬁoga%«r\o

mﬁi%io
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comply with the requirements of this
Regulation.

the requirements of this Regulation.

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

7.1.2. A vehicle in configuration "RESS

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

5. B §@ i TREESS % 7 #ic7% i (5.1.2
,ﬁs (Power grid) | fe% > &

;é‘:%ﬁ-&f"‘ik‘]- N E‘E’T@i& 4.
G Ytz BEER AR S

12 #4RHRESSATH N Td BT
A p R Rl SR 0
BEFIEAE A~ B E 2 GRS
EERAEA o

7.1.1.2. ESAs in configuration "REESS
charging mode coupled to the power grid"

5112 £ % "TREESS™ 7 ;' &

T 4 (Power grid) | fe ¥ o7+

shall be tested for radiated and conducted ESA BTl WiEd o F
emissions, for immunity to radiated and Eh2 T E DRGNSl
conducted disturbances. FEb 2 SR A %k
7.1.2. Before testing the Technical Service [7.1.3. Before testing the Technical Service|5.1.2 Fé%; 2_ @ /F'H;H#:L/» pea PR 20w e B ﬁﬁfﬁm g ’j;—

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

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

’d—;ﬁ PE"%%Fé‘%E)J'ﬁ: aii——g’\g%
" REESS *

TN E TR

( Power grid) L feEE L HpR R
)'-ﬁ%i NG z;}ﬁ]fv}g_% \;Fa'j;a;r%ﬁ‘; ~

R TS VL W RTE S i

2 SRR o

hkﬁﬁﬂﬁﬁé’ﬁﬁﬁ
‘j&ﬁﬁ?‘n%ﬁﬁgb\?fﬁ
ERIT & RAREZ F RIS o

7.1.3. A vehicle in configuration "REESS
charging mode coupled to the power grid"
should be tested with the charging cable
delivered by the manufacturer. In this case,
the cable shall be type approved as part of
the vehicle.

7.1.4. Artificial networks

AC Power mains shall be applied to the

5132 4w REESSA T v 8 T

4 (Power grid) | 2. fe ¥

FHR BT AR (TR o

’ }I’@;J} ¢ E,jﬁ_
R

i i B gmAl S - 3R

5.1.4 - #% % B (Artificial network >

AN)
2w mUE i CISPR 16-1-2 % 4.3i%
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vehicle / ESA through 50 microhenry/50
ohm AN(s) as defined in CISPR 16-1-2
clause 4.3.

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

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

HoBET QM 11/1 0%+ 2
AL 5 4o 3t B §R/ESA o
:_5_'/” m/&f'@;%%}iC'SPR 25’3@.@7 Vi's

Hic

'*j' ’f e O@Jﬁ ’]fa_a%i}i’-ﬁfé. g by AT
2 §%/ESA -

B B m%ﬂi@'ﬁﬁ5ll‘ﬁak’ R T
FAI Q%¥ 2 B B ER
#r*TESA o

7.2.2. Vehicle broadband type approval
limits

7.2.2.1. If measurements are made using the
method described in Annex 4 using a
vehicle-toantenna  spacing of 10.0 +/- 0.2
m, the limits shall be 32 dB microvolts/m
in the 30 to 75 MHz frequency band and
32 to 43 dB microvolts/m in the 75 to 400
MHz  frequency band, this limit
increasing logarithmically with
frequencies above 75 MHz as shown in
Appendix 2. In the 400 to 1,000 MHz
frequency band the limit remains constant
at43 dB microvolts/m.

7.2.2.2. If measurements are made using the
method described in Annex 4 using a
vehicle-toantenna  spacing of 3.0 +/- 0.05
m, the limits shall be 42 dB microvolts/m
in the 30 to 75 MHz frequency band and
42 to 53 dB microvolts/m in the 75 to 400
MHz frequency band, this limit

7.2.2. Vehicle broadband type approval limits

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

7.2.2.2. If measurements are made using the
method described in Annex 4 using a
vehicle-toantenna spacing of 3.0 +/- 0.05
m, the limits shall be 42 dB microvolts/m in
the 30 to 75 MHz frequency band and 42
to 53 dB microvolts/m in the 75 to 400

MHz frequency band, this limit increasing
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increasing logarithmically with | logarithmically with frequencies above 75| ¥+ #c(3{2)iE 3 (4o B = )48 5 4§ = ) 5 # #1400 3 1000 MHz &
frequencies above 75 MHz as shown in| MHz as shown in  Appendix 3. Inthe 400 = Q0 02 - 000 s 53dB,uV/m .

Appendix 3. In the.490 to _1,000 MHz | to 1,_000 MHz frequency ba_md the limit dB,uV/m ° E iﬁs;&;ﬁpﬂ’: . v dBuVIM % 7 2 £ )
frequency ba_nd the limit remains constant | remains constantat 53 ~dB microvolts/m. | iﬁ;&;"ifﬁ s 1L dBVIM £ 7 2 BBl R R
at 53 dB microvolts/m. B T o
On the vehicle representative of its type, the |On the vehicle representative of its type, the
measured values, expressed in dB| measured values, expressed in dB
microvolts/m shall be below the type| microvolts/m shall be below the type
approval limits. approval limits.
7.3.2. Vehicle type approval limit 7.3.2. Vehicle type approval limit 532 & A EGE 532 @ &£l nFE 2 WA E
7.3.2.1. If measurements are made using the |7.3.2.1. If measurements are made using the |5.3.2.1 %311 & ifﬁﬁ%] »>moame] o 2153.2.1

method described in Annex 11, the limits

method described in Annex 11, the limits

-

a*g@ﬁiaiﬁ

3 A
=

o Ak

$Ho00LE - T RS16% 5

F AR P gm0 3k TR

for input current < 16 A per phase are| for input current < 16 A per phase are those | & & 7ix *24] & % 4-IEC 61000-3-2| & % 4-IEC 61000-3-2(edition 3.2 -
those defined in IEC 61000-3-2-and given | defined in IEC 61000-3-2 (edition 3.2 -| *® #TZ &M E T & = #1372 @ o| 2005 +Amd1:2008 + Amd2:2009) #
in Table 3. 2005 + Amd1: 2008 + Amd2: 2009) and | (%% F * % f) ETE R ILE T L 2 ATHLE 2@ o
(445 F 2441 given in Table 3. GFr&3 7 2% #)
(537 2% %]
7.3.2.2. If measurements are made using the |7.3.2.2. If measurements are made using the |5.3.2.2 %> 11 & 4p %] woom s 20— |5 3.22¥% 3 1= 4p ﬁ?l > F o >16% B
method described in Annex 11, the limits | method described in Annex 11, the limits| - % & * /| *% 'J; o T R R f‘l‘ BT5FREF LT L2 dE Bk
for input current > 16 A and < 75 A per| for input current > 16 A and < 75 A per A7 w2 dgme Hp 2 qles| ¢ 0 m R 4] & & 4 IEC
phase are those defined in IEC| phase are those defined in IEC 61000-3-12| +4rIEC 61000-3- 12\fI s g g % T | 61000-3-12(Edition 1.0 -2004) ® #7
61000-3-12, and-givea-a given in Table 4, | (edition 1.0 - 2004) and given in Table 4,5| ?|& ® ~ T % = #7322 & o TEME TH e ~ T F 2 AT F
Table 5 and Table 6. [ffilfsgiven infEfE | and 6. Grs3 7 *2&%) 2. n’é“ 0
JASICERH ] (54 7 % 44] GFro4 7 2% %)
(547 x%#]
7.4.1. Method of measurement 7.4.1. Method of measurement 541 3% > F&% 43 RiR14.54.1 plFE %ﬁ Bl A DR iR 14
The emission of voltage changes, voltage [The emission of voltage changes, voltage| &&= F B -:2% > 2 kY ¥ 3 2T A TREL TR

fluctuations and flicker on AC power lines

fluctuations and flicker on AC power lines

E2 BB HEEF TS o
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generated by the vehicle representative of
its type shall be measured using the
method described in Annex 12. The
method of measurement shall be defined
by the vehicle manufacturer in accordance

generated by the vehicle representative of
its type shall be measured using the method
described in Annex 12. The method of
measurement shall be defined by the
vehicle manufacturer in accordance with the

ERE Y R RN T T el
TE o

with the Technical Service. Technical Service. 542 + &£ AL B4 E 542 3 &£ E 2z ] E
7.4.2. Vehicle type approval limit 7.4.2. Vehicle type approval limit
7.4.2.1. If measurements are made using the |7.4.2.1. If measurements are made using the |5.4.2.1 %> 2 = 4p %g = 7 v | *0 £ (56.4.2.1 q‘%“ A PR TR on<16% 1B
method described in Annex 12, the limits| method described in Annex 12, the limits| *"— = %32 * % i FOGE A T :‘ X G OE g ﬁma f‘? -y
for rated current <16 A per phase and not| for rated current < 16 A per phase and not| % fiei& {7 2 T 2. & §@ ;f'-, RflEe sl 2 2 4 > 2 4] & 5 IEC
subjected to conditional connection are| subjected to conditional connection are| IEC 61000-3-3% 5if 2k ¥ 13 & o 61000-3-3(edition 2.0 - 2008)\EJ A Z
those defined in IEC 61000-3-3, clause 5. those defined in IEC 61000-3-3 (edition 2.0 HBE T LT T2 E
- 2008) and given in Table 7.
(%4 F ~44:] GFres Fx % %)
7.4.2.2. If measurements are made using the |7.4.2.2. If measurements are made using the |5.4.2.2 ¥t 121 & 4p%p T 7 o = 0 - |5.4.2.2 ¥ E piE ww on>16% 1B
method described in Annex 12, the limits| method described in Annex 12, the limits| - % ¥ | 30530 7 % i% ) 31 | B<I5%F L E Xy oER ‘ja‘i‘e B
for rated current > 16 A and < 75 A per| for rated current > 16 A and < 75 A per| F if FafE AT A fRiBEF LR 2 - O N i@ H34]E 5 IEC
phase and subjected to conditional| phase and subjected to conditional | %> H *34|E % IEC 61000-3-11% 5| 61000-3-11(Edition 2.0 - 2008) ® *f
connection are those defined in IEC| connection are those defined in IEC| @527 *7T3%_& o THRE T E AT T2 0 o

61000-3-11, clause 5.

61000-3-11 (edition 1.0 - 2000) and given
in Table 8.
[FF ‘J E * 2 T~ ’}:F ]

GFE4 T A % 1)

7.5.1. Method of measurement

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

7.5.1. Method of measurement

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

5.5.1 sk 2 1 E% R A B®15.551 PlE 2 BRI A D R izlb
SRR EFREP oK IERD Y BRI E B iR R et @
HERRIBHES F TR - AR ST RIGE S 2 B R] o RIFE 2

Med Gl B R RIS - R T& o
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method of measurement shall be defined
by the vehicle manufacturer in accordance
with the Technical Service.

measurement shall be defined by the
vehicle manufacturer in accordance with the
Technical Service.

7.5.2. Vehicle type approval limit

7.5.2.1. If measurements are made using the
method described in Annex 13, the limits
on AC power lines are those defined in
IEC 61000-6-3 and given in Table 7.

7.5.2. Vehicle type approval limit

7.5.2.1. If measurements are made using the
method described in Annex 13, the limits
on AC power lines are those defined in IEC
61000-6-3 (edition 2.0-2006) and given in

552 & R 4

5521 AR R AR 2UH|E
IEC 61000-6-3*¢ #r% & % * 4 =
SRR o

5.5.2
5.5.21

L _111 —\ 2w =2

TJ 3 PO B~

7 Kqﬁ;] =
AR R RA L 2 L E &
IEC 61000-6-3(Edition 2.0 -

2006) ®

TEERE T A TRTZ

sL
1B o°

GRS Table 9. Gr3 T x4 8) GFr%3 F 2+ 8
CEEEEEID
7.5.2.2. If measurements are made using the [7.5.2.2. If measurements are made using the|5.5.2.2 A 8 ji 7 /mam ‘b 2 A4 55522 e mahm 2 A4 E 5
method described in Annex 13, the limits| method described in Annex 13, the limits| IEC 61000-6-3¢ #t % % % * % ~| IEC 61000-6-3(Edition 2.0 - 2006) #
on DC power lines are those defined in| on DC power lines are those defined in IEC | #73 T 2. @ ° TR ERE T A - QTR T E -
IEC 61000-6-3 and given in Table 8. 61000-6-3 (edition 2.0-2006) and given in
CRSAEEED Table10. GF$4 T 24 #) GFr:3 T A4 )
Uit 5% F % 4 )
7.6.1. Method of measurement 7.6.1. Method of measurement 5.6.1 :#5% > 1 F%k R AP Bx16.5.6.1 PFESF KRN £ P R ELG.
The emission of radiofrequency conducted [The emission of radiofrequency conducted | = /% & P| - 385 = 2 ud ¥ 3 'E 2| BimREREDC G mﬂ“ffﬁﬁ i %l
disturbances on network  and| disturbances on network and | RIS F & - I ETPE R R o =)
telecommunication access generated by the | telecommunication access generated by the d W3 kiR 1‘;&’}#~ REE o
vehicle representative of its type shall be | wvehicle representative of its type shall be
measured using the method described in| measured using the method described in
Annex 14. The method of measurement| Annex 14. The method of measurement
shall be defined by the wvehicle| shall be defined by the vehicle
manufacturer in accordance with the| manufacturer in accordance with the
Technical Service. Technical Service. 5.6.2 & A B4 E 56.2 f+ &£ nE 2 B

7.6.2. Vehicle type approval limit

7.6.2. Vehicle type approval limit

7.6.2.1. If measurements are made using the
method described in Annex 14, the limits
on network and telecommunication access

7.6.2.1. If measurements are made using the
method described in Annex 14, the limits
on network and telecommunication access

5621 Rz TR T#B“ﬁmﬁt P2
Rl E(f 7 32> e & CISPR 22
% 3.60i% 2t ¥ &) = IEC 61000-6-3

5621 iz T2 3k 2
4 E 5 IEC 61000-6-3 (Edition

2.0- 2006)® #rE &% T 4%

- - sl

53




BB NF

RN

BITRP ERIER K %

HERPN 2 HRiE2

(telecommunication access as defined in
clause 3.6. of CISPR22) are those defined
in IEC 61000-6-3 and given in Table 9
33 FAi]).

are those defined in IEC 61000-6-3 (edition
2.0 - 2006) and given in Table 11.

(54 F %4 4]

wi&ﬁT%i%%iiﬁo

G

FRER)

7.7.2. Vehicle immunity type approval limits
7.7.2.1. If tests are made using the method
described in Annex 6, the field strength

7.7.2. Vehicle immunity type approval limits
7.7.2.1. If tests are made using the method
described in Annex 6, the field strength

572 1 & i’ BERFIE

5.7.2.1 % #10.¢903 %
4320312000

5.

/HEE’: ’ —,)E—' B
L’#:,#HZE

57.2 f+ &£ uzE 2z ] E
5721 % x10.¢07 = &

=

/?E& ﬁf%‘ﬁg

f4 2201 2,000 MHZ#E 2 7 4

shall be 30 volts/m rms (root mean| shall be 30 voltssm rms (root mean| % 2 F A~ 24 0F &5 =0V/IMm 24 0P & 530V/M rms»> ® #20
squared) in over 90 per cent of the 20 to| squared) in over 90 per cent of the 20 to| rms> ¥ % = O i 000 -“## x 2000 MHz# % FF 2 > B %
2,000 MHz frequency band and a| 2,000 MHz frequency band and a| FFI >R :=- 7 V/mmms- 25V/mrms -

minimum of 25 volts/m rms over the| minimum of 25 volts/m rms over the whole

whole 20 to 2,000 MHz frequency band. 20 to 2,000 MHz frequency band.

7.8. Specifications concerning the immunity |7.8. Specifications concerning the immunity |5.8 A >*/n 2 Ji %2 B /i % AR E (7|5.8 B3 ys 2 iﬁii A RO -
of vehicles to electrical fast transient/burst| of vehicles to electrical fast transient/burst| & {4 42-:& #7745 *% ;& (Electrical fast| & 7 & £ o3& 97 L #% e/ 230 3 67
disturbances conducted along AC and DC| disturbances conducted along AC and DC| transient ) / #_ it 3§ & ( Burst] &% 4 2 7
power lines. power lines. disturbance ) @ #H f 5 4 2 4w |5.8.1 B ch";’ ER X NV

7.8.1. Method of testing 7.8.1. Method of testing 581 F% > F&% N 48 BiRl7.| 2 80T R 45& 3 ma, F Poik 7R Pk

7.8.1.1. The immunity to electrical fast|7.8.1.1. The immunity to electrical fast| = ;2:i& {7 & p| o frd EF R A A RFE T EER

transient/burst  disturbances conducted
along AC and DC power lines of the
vehicle representative of its type shall be
tested by the method described in Annex
15.

transient/burst  disturbances  conducted
along AC and DC power lines of the
vehicle representative of its type shall be
tested by the method described in Annex
15.

7.8.2. Vehicle immunity type approval limits
7.8.2.1. If tests are made using the methods
described in Annex 15, the immunity test
levels, for AC or DC power lines, shall be:

7.8.2. Vehicle immunity type approval limits

7.8.2.1. If tests are made using the methods
described in Annex 15, the immunity test
levels, for AC or DC power lines, shall be:

582 & hmd ARl

5821%#“&%
CESERE RS AN TR

RERR IR 2
BB P %

TRL G-k AR (T

582 # &

—\\ == =2
.:t] i}\‘ \::u\:E_—L K’I

(&

5.8.2.1 }"i"”/\ K /‘H“ B :Ei /H‘“ ﬂ_, M %‘é‘{.} Z

R O

LR

TRE2KV o b A pEERF(Tr) 5ns » 54

+/-2 KV test voltage in open circuit, with a| +/-2 kV test voltage in open circuit, witha| 7 % /> 3% %‘EEF’*(T ) 2 024y pERF(Th) 50nsm 2 3 -~ 3§ - » 48
rise time (Tr) of 5 ns, and a hold time (Th) | rise time (Tr) of 5 ns, and a hold time (Th) | %2 3 “# 4§ - A 487 * # h¥ 4f| SkHzeh# 4f & o
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of 50 ns and a repetition rate of 5 kHz for
at least 1 minute.

of 50 ns and a repetition rate of 5 kHz for at
least 1 minute.

7.9.2. Vehicle immunity type approval limits
7.9.2.1. If tests are made using the methods
described in Annex 16, the immunity test
levels shall be:

(@) For AC power lines: +/- 2 kV test voltage
in open circuit between line and earth and
+/-1 KV Dbetween lines (pulse 1.2
microseconds / 50 microseconds), with a
rise time (Tr) of 1.2 microseconds, and a
hold time (Th) of 50 microseconds. Each

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

(a) For AC power lines: +/-2 kV test voltage
in open circuit between line and earth and
+/-1 kV between lines, with a rise time (Tr)
of 1,2 microseconds, and a hold time (Th)
of 50 microseconds. Each surge shall be
applied 5 times at 1 minute delay for each
of following phases: 0, 90, 180 and 270

& o

592 ﬁbé’ 3 té_gxrl#ljlg

5921 }IHFEH>ZEPR 0 LA
o ia;@i :

(@ RIREIRA OB R IRE T RO
mﬁﬁi&% W;ﬁ‘:i&

o RRARE AT f - F kA (0%

= = BT QRct)) o b

WUO— —&@’ﬁiﬁﬁﬁm
1 0455(7];/ o & 1B R A T X

502 # &AM REZ e
59.2.1 &+ BplE > 2R LA
£ A

(@) 2in TR OB PR T R

TRAZ R 2B LE2kV 0 TRM
B & x1kV > b= R (T)L25cF)
g pER(Th)S0pF) & B Rk ks
1= A gt BT L AR ()

B-410k-- ~0R*--0&

A BUA IR G- A 4P 3L

LB IER T X o

7.20.1. When there is no direct connection to
a telecommunication network which
includes  telecommunication service
additional to the charging communication
service, Annex 14 and Annex 20 shall not

7.10.1. When network and telecommunication
access of the wvehicle uses power line
Transmission (PLT) on its AC/DC power
lines, Annex 14 shall not be applied.

5101 F & 2

T F LA

B @ Z Mthedt Rl BPRARZ T
Wﬁ’mlﬁ?M$22aﬁ#

surge shall be applied five times with a| deg.; ~0~410~~-~0%2=--=-0Rr*
maximum delay of 1 minute between each | (b) For DC power lines: +/-0,5 kV test| = o
pulse. This has to be applied for the| voltage in open circuit between line and (b) Einm iR B PR T R
following phases: 0, 90, 180 and 270 deg., | earth and +/-0,5 kV between lines, with a |(b) & /=& /4 @ B i BLifsk 7 B> TRMZ & 2 B 5 205kV - Tk
(b) For DC power lines: +/- 0.5 kV test| rise time (Tr) of 1,2 microseconds, and a| 7 /R4 % FHp 2. :% LT A Q-7 F| &Mz E05kV e A EER(Tr)l2
voltage in open circuit between line and | hold time (Th) of 50 microseconds. Each| =4+ > ;L ,}F;x ML Q-7+ jﬂpf(;f'; » 3 PE R (Th) 503%;}'; -
earth and +/- 0.5 kV between lines (pulse | surge shall be applied 5 times at 1 minute | = 3 (7% = ﬁvf I OfA))e| RABUEIE- »hacn™ 8 iEH T
1.2 microseconds / 50 microseconds) with | delay. A B*F'“(Tr) B v /A R I
a rise time (Tr) of 1.2 microseconds, and a F(Th) 7 Q#cdy = B %k s
hold time (Th) of 50 microseconds. Each IR FBRATIELE- AP o
surge shall be applied five times with a
maximum delay of 1 minute.
7.20. Exceptions 7.10. Exceptions 5.10 &t -3 5.10 &]*H 4535
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apply.

7.20.2. When network and
telecommunication access of the vehicle
uses power line Transmission (PLT) on its
AC/DC power lines, Annex 14 shall not be
applied.

5.10.1*&@1,@&{;1 TEHERRG
‘“’f! /B AT RAR Y B T A

MG (PLT):}iﬂh-Bi‘ N

i * 5.6

8 AR TG A e g G R+

I 2 g o

7.20.3. When network and
telecommunication access of the ESA uses
Power Line Transmission (PLT) on its
AC/DC power lines, Annex 20 shall not
apply.

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

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

7.20.5. Vehicles and / or ESA which are
intended to be used in "REESS charging

5.103%’ESA7‘ eRZEZTEFER

\i \L/n/?/nﬁ,/}g‘lzﬂl’%%?

Fid 5 (Power Line Transmission >

PLT)$Li > R 3 i * 22.2 R4
5104"5' iﬁﬁl/E‘ESAE # TREESS %
\i‘*“*’ 4 (Power grid) |
ﬁTD CHH P iR E
/um“&7 DR AE R Y=
Q28 %, %22 %HL k315
17~ 18 + 21 ~ 23% 2444 «
ERRLY ,E—L‘ y o ’j—'ﬂ}@:}fﬁxi’—gz
% [ ESA>Y '_REESS@ #3
(Power grid) | 2z i * £
202 UTTHERZ FEP o3
E*%M@%“\ﬁﬁﬂ‘éﬂ@%alﬂ ,z;
B oo

LA
ke

#
A
il
Esi

5105 % 5% /& ESAL # REESS
o Wi 23§ 4 (Power grid)
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mode coupled to the power grid" in the
configuration connected to a local / private
DC-charging station without additional
participants do not have to fulfil
requirements of Annexes 13, 15, 16, 19,
21 and 22.

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

ey
£ /-

5"@4’{._1_%\#4/%‘&

=
CH

B E B
’f{j rEHB R ERE T T

E«‘"

‘w 1‘11‘3

=]
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k351517182123
4 A5

W
N

% u,r ST, ’Li@ﬁxb»zﬁiﬁ
2 [~ ESA T REESS:# 42 & T %

(Power grid) | "z rilfE3 A
FlpA BT g s g

X2 BP o n kT ARLE S

AER T LS UDE o

approval.
8. Amendment or extension of a vehicle |8. Amendment or extension of a vehicle |74 B E (R BRI A = ST EE A T
type approval following | type approval following [ESA Y 7R S s 28 =0 (A gl

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

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

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

8.2. Where the additional or substitutional

part(s) has (have) not received approval
pursuant to this Regulation, and if testing is
considered necessary, the whole vehicle
shall be deemed to conform if the new or
revised part(s) can be shown to conform to
the relevant requirements of paragraph 6 or
if, in a comparative test, the new part can be
shown not to be likely to adversely affect
the conformity of the vehicle type.

Bt
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the conformity of the vehicle type.

9. Conformity of production 9. Conformity of production B — BN B R R P A I L AR
9.1. Vehicles or components or ESAs|9.1. Vehicles or components or ESAs

approved under this Regulation shall be| approved under this Regulation shall be

so manufactured as to conform to the type | so manufactured as to conform to the type

approved by meeting the requirements set| approved by meeting the requirements set

forth in paragraph 6. and, if applicable, in| forth in paragraph 6 above.

paragraph 7. above
9.3. If the Competent Authority is not |9.3. If the Competent Authority is not satisfied | /& —EU M 5225 5] A fa HI AL E

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

9.3.1. When the conformity of a vehicle,
component or ESA taken from the series is
being verified, production shall be
deemed to conform to the requirements of
this Regulation in relation to broadband
electromagnetic disturbances and
narrowband electromagnetic disturbances
if the levels measured do not exceed by
more than 4 dB (60 per cent) the reference
limits prescribed in paragraphs 6.2.2.1.,
6.2.2.2., 6.3.2.1, 6.3.2.2. and,
if applicable, paragraphs 7.2.2.1. and
7.2.2.2. for vehicles and paragraphs
6.5.2.1., 6.6.2.1., and, if applicable,
paragraph  7.10.2.1. for ESAs (as
appropriate).

with  the  checking
the manufacturer, then paragraphs 8.3.1.
and 8.3.2. below shall apply.

9.3.1. When the conformity of a vehicle,
component or ESA taken from the series is
being verified, production shall be deemed
to conform to the requirements of this
Regulation in  relation to broadband
electromagnetic disturbances and
narrowband electromagnetic disturbances
if the levels measured do not exceed by
more the 2 dB (25 per cent) the reference
limits prescribed in paragraphs 6.2.2.1.,
6.2.2.2., 6.3.2.1. and 6.3.2.2, 7.2.2.1. and
7.2.2.2. (as appropriate).

procedure  of
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9.3.2. When the conformity of a wvehicle,
component or ESA taken from the series is
being verified, production shall be
deemed to conform to the requirements of
this Regulation in relation to immunity to
electromagnetic radiation if the vehicle
ESA does not exhibit any degradation
relating to the direct control of the vehicle
which could be observed by the driver or
other road user when the vehicle is in the
state defined in Annex 6, paragraph 4.,
and is subjected to a field strength,
expressed in Volts/m, up to 80 per cent of
the reference limits prescribed in
paragraph 6.4.2.1., and, if applicable,
paragraph 7.7.2.1. for vehicles and
paragraph 6.8.2.1. and, if applicable,
paragraph 7.18.2.1. for ESASs above.

9.3.3. If the conformity of a component, or
Separate Technical Unit (STU) taken from
the series is being verified, production
shall be deemed to conform to the
requirements of this Regulation in relation
to immunity to conducted disturbances and
emission if the component or STU shows
no degradation of performance of
"immunity related functions” up to levels
given in paragraph 6.9.1. and, if
applicable, paragraph 7.19.1., and does

9.3.2. When the conformity of a vehicle,

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

9.3.3. If the conformity of a component, or

Separate Technical Unit (STU) taken from
the series is being verified, production shall
be deemed to conform to the requirements
of this Regulation in relation to immunity
to conducted disturbances and emission if
the component or STU shows no
degradation of performance of "immunity
related functions" up to levels given in
paragraph 6.8.1. and does not exceed the
levels given in paragraph 6.9.1.
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not exceed the levels given in paragraph
6.7.1. and, if applicable, paragraph 7.17.1.

10. Penalties for non-conformity of
production

10.1. The approval granted in respect of a
type of wvehicle, component or separate
technical unit pursuant to this Regulation
may be withdrawn if the requirements laid
down in paragraph 6. and, if applicable,
paragraph 7. above are not complied with
or if the selected vehicles fail to pass the
tests provided for in paragraph 6. and, if
applicable, paragraph 7. above."

10. Penalties for
production

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

non-conformity  of

a8 — B EA BB R AR

Appendix 8
HV artificial network

54 F %4 4]

511 3 B Hm e
BRI ER B - B2 B4

)

Annex 1
Examples of approval marks
Model A

CTEAR TS

The above approval mark affixed to a
vehicle or ESA shows that the vehicle type
concerned has, with regard to
electromagnetic ~ compatibility,  been
approved in the Netherlands (E 4) pursuant
to Regulation No. 10 under approval No.
05 2439. The approval number indicates
that the approval was granted according to

Annex 1
Examples of approval marks
Model A

(%4 F %4 4]

The above approval mark affixed to a vehicle
or ESA shows that the wvehicle type
concerned has, with regard to
electromagnetic compatibility, been
approved in the Netherlands (E4) pursuant
to Regulation No. 10 under approval No.
042439. The approval number indicates that

the approval was granted according to

wona e a0 o 7 ZE R P A MR AR

60




HIgpE

RN

BITRP ERIER K %

HERPN 2 HRiE2

the requirements of Regulation No. 10 as
amended by the 05 series of amendments.

Model B
GFs4 T x4 4]

The above approval mark affixed to a
vehicle or ESA shows that the vehicle type
concerned has, with regard to
electromagnetic ~ compatibility,  been
approved in the Netherlands (E 4) pursuant
to Regulations Nos. 10 and 33.'The
approval numbers indicate that, at the date
when the respective approvals were given,
Regulation No. 10 included the 05 series
of amendments and Regulation No. 33 was
still in its original form.

the requirements of Regulation No. 10 as
amended by the 04 series of amendments.

Model B
(%5 F 24 %]

The above approval mark affixed to a vehicle
or ESA shows that the wvehicle type
concerned  has, with regard to
electromagnetic compatibility, been
approved in the Netherlands (E4) pursuant
to Regulations Nos. 10 and 33+,

The approval numbers indicate that, at the
date when the respective approvals were
given, Regulation No. 10included the 04
series of amendments and Regulation No.
33 was still in its original form.

Annex 4 Annex 4 6. & dmerA 4 2 KT RIS 6. B Rt A 4 2 B T R SRR
Method of measurement of radiated Method of measurement of radiated| xz=; - ;2 = ok
broadband electromagnetic emissions| broadband electromagnetic emissions|g 1 — 42 % 6.1 — ST
from vehicles from vehicles 611 ~ 'E; ATt 2 iREk S R i 6.1.1 £ 3 S D I R e i
1. General 1. General Ma-,iﬁa IR *‘,@J’;iﬁiﬁﬁjﬁf@‘ *?ﬁiﬁi°ﬁl‘"/§ﬁ% EX e
1.1. The test method described in this Annex [1.1. The test method described in this annex Ao ¥ HoR Ao ¥ HoR
shall only be applied to vehicles. This| shall only be applied to vehicles. This ()2t TREESS % % #-7%i# % § %#|(@Q#RESSA T H A THE TR 6 o
method concerns both configurations of | method concerns both configurations of the ( Power grid) | - (b) RESS % § #3 - i LSRRG o
the vehicle: vehicle: (b) TREESS % 7 #7274 B.12 BIiE % plEi B Gpl R d
(@) Other than "REESS charging mode |(@) Other than "RESS in charging mode ( Power grid) | - T3 RA ?ﬁ‘-ﬁ LA A 2 T
coupled to the power grid". coupled to the power grid". .12 2im = ik ¢ %A B ARE| EH(RoBEl AR ?ﬁé% é)
(b) "REESS charging mode coupled to the [(b) "RESS in charging mode coupled to the 4P IAT %}3 T e N IS TS ; ”T%‘F} T B Iz%
power grid” power grid". G bt (heBh L 5 4§ % 5| CISPR  12(Amendment 1, _fifth
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1.2. Test method 1.2. Test method #) o edition 2005)#4 7 °
This test is intended to measure the|This test is intended to measure the broadband | 4" 3 & K 3 #7dp TPF > PG 2 35
broadband emissions generated by| emissions generated by electrical or| CISPR 1234 {7
electrical or electronic systems fitted to the | electronic systems fitted to the vehicle (e.g.
vehicle (e.g. ignition system or electric| ignition system or electric motors).
motors). If not otherwise stated in this annex the test
If not otherwise stated in this Annex the test| shall be performed according to CISPR 12
shall be performed according to CISPR 12 |(fifth edition 2001 and Amd1: 2005).

2. Vehicle state during tests 2. Vehicle state during tests 6.2 B R iRk IR ek i o 6.2 & §m iR se B ek i o
2.1. Vehicle in configuration other than|2.1. Vehicle in configuration other than|6.2.1 # #%/&t 25 [ REESS™ 7 #54(6.2.1 # stfﬁf‘ > 2ERESS L 7 fioiV T i
"REESS charging mode coupled to the| "RESS in charging mode coupled to the| #3237 % (Powergrid) 2. fie® o %2 h/i% 2 fl -

power grid". power grid." 6.2.1.1 318 : 31 & K945 CISPR 126.2.1.1 31 & : 31 & J& 12 4 CISPR
2.1.1. Engine 2.1.1. Engine e (% o 12(Amendment 1, fifth edition 2005)
The engine shall be in operation according to [The engine shall be in operation according to| 6.2.1.2 H i & §& % 5L @ #75 s ALK | 1£206.3.24% 17 o

CISPR 12. CISPR 12 (fifth edition 2001 and Amdl:| % & 3k % fxd & & 4 E’*Vg btz 3% 16.2.1.2 Hi @ g‘.fﬁ LR ““r”ﬁ e i k74
2.1.2. Other vehicle systems 2005) BRI B R IT o BldeR BB AR BT AL TR 2 KRG
All  equipment capable of generating [2.1.2. Other vehicle systems EAR %R E TR THE 1,@%?&% B §“¢§f T Gldod ] 5 iE

broadband emissions which can be |All equipment capable of generating| & i » ¥ L H ¥ mi ¥ o Bh SR E THNETHETSE

switched on permanently by the driver or| broadband emissions which can be EE A3 = R 2 ;&@ Frr oo

passenger should be in operation in| switched on permanently by the driver or
maximum load, e.g. wiper motors or fans. | passenger should be in operation in
The horn and electric window motors are | maximum load, e.g. wiper motors or fans.
excluded because they are not used| The horn and electric window motors are
continuously. excluded because they are not used
continuously.

&

2.2. Vehicle in configuration "REESS|2.2. Vehicle in configuration "RESS in(6.2.2 & jf/k>" "REESS . ¥ #-;\:(6.2.2 & i ¥t "RESS:d 45 5] § % o
charging mode coupled to the power grid". | charging mode coupled to the power grid". 22 (Powergrid) | 2 g T BT 2 g

The state of charge (SOC) of the traction [This vehicle shall be in battery charging mode |3 & 7 ( Traction battery ) 2. |2 fmR T LR ™ » NI H F
battery shall be kept between 20 per cent| at rated power until the AC or DC| (SOC): 3+ # ;‘EJB*#?T BAEFFEFP | EFAT 0 BRI A E RTndE
and 80 per cent of the maximum SOC| current reached at least 80 per cent of its| B HIF A B A T E2Z A L2 - Q| 32 S5 HApdemapg a2 A0
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during the whole frequency range
measurement (this may lead to split the
measurement into different sub-bands with
the need to discharge the vehicle's traction
battery before starting the next sub-bands).
If the current consumption can be
adjusted, then the current shall be set to at
least 80 per cent of its nominal value.

The test set-up for the connection of the
vehicle in  configuration  "REESS
charging mode coupled to the power grid"
is shown in Figures 3a to 3h (depending of
AC or DC power charging mode, location
of charging plug and charging with or
without communication) of Appendix 1 to
this Annex.

CESARELS!

[ Figures 3a to 3b¥ifERCER—0 2 — >
HERDUEIHE )

initial value. The test set-up for the
connection of the vehicle in configuration
"RESS in charging mode coupled to the
power grid" is shown in figure 3 of
Appendix 1 to this annex.

E\ * 7 T %r’]

L5+

IFpA2Z~N02RFETRERE
& W) § B3 ehg#E (sub-bands) £
BT - BRI T EHDE
I RPEERT) o F RGP AT

AR MR EL

S BB
A}_i/\Oo

S S

hinse AR # §mat T REESS

Lr sl 27 e (Power grid) |

Z B oo 4eBl- 02— B- 02
- ~Bl-0z2=2R- 0z *7
(B2 it B
‘\lxj‘pm:}@ésﬁ B % E iR S
B LKL L F)e

ok TR O 5 A SR
R Rz e R

2.3. Charging station / Power mains
The charging station may be placed either in

the test location or outside the test
location.
Note 1: If the communication between the

vehicle and the charging station could
be simulated, the charging station may be
replaced by the supply from power
mains.

In both case, duplicated power mains and

6.2.3 v 7 #/% R (Power mains)

;‘L ?- :"!:"—‘ ?&%/\%{QE& ?F P\ E\'Eé‘*,%% ?v
ob o

ar'%ﬁﬁﬁﬁﬁﬁi?%@ii
T(‘,EIJ"‘M /}fﬂ R

A A BERT  F A T R 2
MEEFEL > BE TN EHRRE TP
& TiEE

(@) s 2= ¥ & % &

T 5

( Ground

63




BN

RN

BITRP R RIEY B R

HER PN 2 RiF

communication lines socket(s) shall be
placed in the test location with the
following conditions:

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

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

(c) The harness between the power
mains/communication lines socket and
the AN(s)/1S(s) shall be placed as close as
possible to the ground plane.

Note 2: The power mains and
communication lines socket(s) should be
filtered.

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

(a) The harness on charging station side shall
hang  vertically  down to  the
ground plane.

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

Note 3: the charging station should be placed
outside the beam width of the
receiving antenna.

plane) -
(b))% R/ AP o B

(AN)/ e 4248 = B (1S)2 B R
(Harness) £ & J& & ¥ s g E o
(C) & /3L 3 A0 B 46 B Jr PR e B

(AN)/pe 3748 = B (IS)2. FF e &
Bk s e FiTHye L6

A R R el AR A RS R

L) .

Wwh TR E N REHRTEP P AT

Ao R R SREL SR 2 B i

R T E T B 3

@ TRe 2 FRE T LY

FETE

(D) 5 R BG™ il FiTds

P REES ERVAELR S

o AR AR B

A & B A (Beam width) 2 ¢ o

2.4. Artificial networks

6.2.4 $- %% 4 B5 (Artificial network >

64




HIgpE

RN

B REPEAREL KR

HER PN 2 RiF

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

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

The AN shall be placed as defined in Figures
3ato 3h.

[ Figures 3a to 3b¥ffERAER — 02— -
EERDUEHE]

AN)
Bodg e i B F T KAy T

= h

94

b oo R P ERBE R T

#E o

& - B2 ¥Rl (Port) B

AT Ok -
Peptere2 2 BiERl- 02—~

Bl-02- B-02=28-0

2w 2 E & o

2.5.Impedance Stabilization

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

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

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

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

The 1S shall be placed as defined in Figures
3e to 3h.

6.25 & Fu £ 7 B (Impedance

Stabilization > IS)
AR S P AR R B et

M ERE AT H2 R T

» & CISPR 22%9.6.2i52 =%

P2 B % K30 Er T
oo JEffE T B2 R RE R T
hEE

# - BrEFAETE2L L REERS

F R %

2.6. Power charging / communication cable

The power charging / communication cable
shall be placed in a straight line between
the AN(s) / IS(s) and the vehicle charging
plug. The projected cable length shall be

6.26 T RAT /AT H

TR /A THE R E R N
B AWEER/ PR T ErD iE
AR IF  THEERREQ -

rNoe (B0 /f02%) -
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0.8m (+0.2/-0 m). FRFER A o pH AR
If the length of the cable is longer than 1 m, BRI “ZA3TE P HETRR)
the extraneous length shall be "Z-folded" AR
in less than 0.5 m width. B fmiple AT /AT HEREE
The charging / communication cable at RAIEREIE- 0028 (&=
vehicle side shall hang vertically at a 00/ 0=2%) o
distance of 100 mm (+200/-0 mm) from M RERE AETHY B
the vehicle body. ¥ M o A7 R &
The whole cable shall be placed on a (Dielectric-constant) =244 # (epsilon,
non-conductive, low relative /J~ GEEN - )b o B AR Tg
permittivity (dielectric-constant) material +2-0028B (/g -7 28)
(epsilon, < 1.4), at 100 mm (+/- 25 mm) }%@o
above the ground plane.
3. Measuring location 3. Measuring location 6.3 ERIi=E 6.3 £~}
3.1. As an alternative to the requirements of 3.1. As an alternative to the requirements of |6.3.1 L4g 2 §&+ i * CISPR 12> 3#5(6.3.1 L#f & §m+ £ * CISPR 12(Fifth

CISPR 12 for vehicles of category L, the

CISPR 12 (fifth edition 2001 and Amd1:

Bp it G- —9TF 2R e b

edition 2001 and Amd1:2005) » #F%

test surface may be any location that| 2005) for vehicles of category L the test| pt m]f,; ;L: AR ER - — 2B FERSEER TR At
fulfils the conditions shown in the Figure | surface may be any location that fulfils the | — = 35 77 2B 34 T 5 2 ¢k o GlRIGER H  JE R B BN 2 B4 in
of the appendix to this annex. In this case | conditions shown in the figure 1 in the TR S R B2 o
the measuring equipment shall lie outside | appendix to this annex. In this case the
the part shown in Figure 1 of the appendix | measuring equipment must lie outside the (;3)3—2}\‘5 B A %)
to this annex. part shown in the figure 1 of Appendix 1 to |(3-%+4 F % % &)
(b S A this annex.
[FF TR REHR]
4, Test requirements 4, Test requirements 6.4 # 5&%% 6.4 P& *E;{w
4.1. The limits apply throughout the|4.1. The limits apply throughout the|6.4.1 # & w #-% &\ ¢hM2xBE -1 5 (6.4.1 A w Bz & o MBS E-H
frequency range 30 to 1,000 MHz for| frequency range 30 to 1,000 MHz for| &¥t= 02 - 0 0 0“4 F 4| %301 1000 MHz & i #7 5 4 [ *2
measurements performed in a semi| measurements performed in a semi| j}f{a FI*LH:E 7B o IR = I
anechoic chamber or an outdoor test site. anechoic chamber or an outdoor testsite.  [6.4.2 # Rl * B4 F N B 4642 ERIR R Y B E NS ERR
4.2. Measurements can be performed with |4.2. Measurements can be performed with| % o 42% 45515 |* A4 @ 2 | B4 2% 45975 A4] & ,% g g
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either quasi-peak or peak detectors. The
limits given in paragraphs 6.2. and 6.5. of
this Regulation are for quasi-peak
detectors. If peak detectors are used a
correction factor of 20 dB as defined in
CISPR 12 shall be applied.

either quasi-peak or peak detectors. The
limits given in paragraphs 6.2. and 6.5. of
this Regulation are for quasi-peak detectors.
If peak detectors are used a correction
factor of 20 dB as defined in CISPR 12
(fifth edition 2001 and Amd1: 2005) shall
be applied.

B A I T &= <
#CISPR 124 % 7 = QA B 2 &
ol » BEGE o

WA BEPR @ B ERA TR
CISPR 12(Fifth edition 2001 and
Amd1:2005) # * 7 204 E
il & BEET o

2RI

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

(G54 F *##]

6.4.3 }%l%’}fﬁﬁv‘g»*ﬁ’li} j;ﬂ;.;},\—#&p](
t&-;r—*#‘ ]"1’ pé‘,% o MTI% » %:&Z@’/}% %\
— Ofr%\"‘— = ’:er\i%e: R

4.4. Measurements
The Technical Service shall perform the test
at the intervals specified in the CISPR

4.3. Measurements
The Technical Service shall perform the test
at the intervals specified in the CISPR 12

-

6.4.3 = Bl

e B % ﬁé@fl #% CISPR
12(Fifth edition 2001 and

Amd1:2005) - 2 430 1 1000MHz %

12 standard  throughout the frequency| (second edition 2005 and Corrigendum: |# & » ¥ % # e {3 £1SO 17025 47 5 4= B (7 £ o

range 30 to 1,000 MHz. Alternatively, if| 2006)standard throughout the frequency| 3|3\ :inzE % %5&%%}&1‘]& LV 2P E K o o ik Ed B 5 ISO
the manufacturer provides measurement| range 30 to 1,000 MHz. Alternatively, if | % 25k ha#f3 € 2% 742 > #Bl| 17025(Second edition 2005 and
data for the whole frequency band from a| the manufacturer provides measurement %}31‘]&'1 AT 5 - v AR ¢ OiE B~| Corrigendum:2006) 23 %2 F Bk 1S
test laboratory accredited to the applicable | data for the whole frequency band from a| % %4 & R ﬁx B g E/]L%h - f#g&? 2. R B PIFE AR
parts of ISO 17025 and recognized by the | test laboratory accredited to the applicable| = B #f ¥ B8 (733 % = 03 = | FF#  wRIBHET &7 7|14B 4
Type Approval Authority, the Technical | parts of 1ISO 17025(fifth edition 2001 and| 2 ~Zw 3w 7 ~w 7 32 )~ | F P EFPL I N K3 T 2EH
Service may divide the frequency range in| Amd1l: 2005) and recognized by the] 00X ~0>~~0Z2-00--0 B & 14 HE I BhiE (732 5 :30-34 -
14 frequency bands 30-34, 34-45, 45-60,| Approval Authority, the Technical Service| T - = (0 ~-=0%- -0 ~- - 3445 > 45-60 - 60-80 - 80-100 -
60-80,80-100, 100-130, 130-170,| may divide the frequency range in 14| Q% - -7 ~- -7 %=00 =1 100-130 - 130-170 - 170-225 -
170-225, 225-300, 300-400, 400-525,| frequency bands 30-34, 34-45,45-60,] 00iw 00 ~2 0027 -7 ~| 225-300 - 300-400 - 400-525 -
525-700, 700-850 and  850-1,000| 60-80, 80-100, 100-130, 130-170, 170-225,| 7 =7 2 - 00 ~=- 002 ~7 (| 525-700-700-850 > 850-1000 MHz >
MHz and perform tests at the 14| 225-300, 300-400, 400-525, 525- 700, % ~7 03- 000 ”ﬁ*’?%f‘ﬁ%ﬁﬂwﬁ%ﬁ~ B AE & BLE (7 38
frequencies giving the highest emission| 700-850, 850-1,000 MHz and perform tests| =+ B #F % P~— BH#E F B (738 2%| HMEM H B LR T E -
levels within each band to confirmthatthe | at the 14 frequencies giving the| ™M ZEM H & & 2R 2 "W o Rk ,/EJ AT U B eAE
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annex. confirm that the vehicle meets the P,Qq.\d BT oA AR F e @S

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

requirements of this annex.

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

B o

4.5. Readings 4.4. Readings 6.4.5 Hcypid Bt AP - AR 16.4.4 gdfggg Bl AR $EY 144 A e —
The maximum of the readings relative to the |The maximum of the readings relative to the | & — £ jpl gL s34 (& 2 $icdf 3f B~ Be| £ R 8L UH) & 2 Bedhaf B b A nj
limit (horizontal and vertical | limit (horizontal and vertical polarization| < BCkT 2 L34z B @2 SANE J\:L 1 L3 i 2 @ %ﬁ\ <4
polarization and antenna location on the left| and antenna location on the left and| £ £ f)) AR 5 2345 & B Bl ) BAR S 50 5 cngF e B B & o

and right-hand sides of the vehicle) in each | right-hand sides of the vehicle) in each of | & -

of the 14 frequency bands shall be taken as the 14 frequency bands shall be taken as the

the characteristic reading at the frequency at| characteristic reading at the frequency at

which the measurements were made. which the measurements were made.
Annex 5 Annex 5 7. BgRITA A 2 B BB |7, B dET A 2 2 R T BAE BRI
Method of measurement of radiatedMethod of measurement of radiated| #5%& = /2 >

narrowband electromagnetic emissions| narrowband electromagnetic emissions|7.1 — x4 E_ 71 - BT

from vehicles from vehicles 701 ~F Forit 2 FEek 0 WaE (701 A F & Arhnal 2 plE S R 'Y_E
1. General 1. General # 42t TREESS & 7 H038 ™ i 4 5 AL RESS R WS TR BT R

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

1.2. Test method This test is intended to
measure the narrowband electromagnetic
emissions that may emanate  from
microprocessor-based systems or other
narrowband source. If not otherwise stated

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

1.2. Test method This test is intended to
measure the narrowband electromagnetic
emissions such as might emanate from
microprocessor-based systems or other
narrowband source. If not otherwise stated

s (Power grid)

el 2 B e

712 R 0 ARG YRR
d HCHETE B h SRR H W g A ks
AT A A AR TR I A o B

SR Ay U R R
CISPR 12z CISPR 2554 {7 -

LN EEE R

7012 BliE = L AR R
2?"»,()%@/@_% ,;’i .f‘f-‘.‘E\; Hts FAE "‘9:3:1'/)5’! Hir
A2AOFHIBED - F 7 &
A F “73p T_pF > P& ik 95 CISPR
12(F|fth edition 2001 and
Amd1:2005) # CISPR 25( %
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in this annex the test shall be performed
according to CISPR 12 or CISPR 25."

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

in this annex the test shall be performed
according to CISPR 12 (fifth edition 2001
and Amd1: 2005) or to CISPR 25 (and
Corrigendum: 2004).

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

713 Fh o uEkA ERRD i
e B MFMAEER (- 22 - 0~
VAR e B o F L AT
44240188 > BB RTARL B AT
BT R E 0 A R LR R
B o

Corrigendum 2004)#% 7 o

713 FhorusEikk BRI Rk
5 1% % smFM#E F (76 2 108MHZz) pr
e b e 0 :‘g‘j}l“ﬁ A 194.3.2.44
BopBmT AL P ETREED
FlE > 7 LT R RS o

3. Test requirements

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

3.2. Measurements shall be performed with
an average detector.

3.3. The measurements shall be performed
with a spectrum analyser or a scanning
receiver.

3. Test requirements

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

3.2. Measurements shall be performed with an
average detector.

7.3 R

731 A X 2 A % % (Semi_anechoic
chamber) &% #F ¥R32B -+ > ¥ = 0

- 0.0 0 v 4 B A 5 g5

FlETEPR o

732 BRI IHEHRARE -

7331 * SE 3~ 47 R FFd dRC
BT 8

it SRR SREA - Ofcd - -
PR o

7.3 PRI

731 &2 w BT N hINERI R
#3071 1000 MHz % i 48 5 §° 12
FE T RP -

732 BRI HEERE -

The parameters to be used are defined in (;%—x TAEE)

Table 1 and Table 2.

(%3 F %% %]
3.4. Measurements 3.3. Measurements 7.34 Bl : RS EIIRCISPR (7.3.3 £ ] ¢ % B 4% H & 12 43 CISPR
The Technical Service shall perform the test |[The Technical Service shall perform the test| 12#=#%t= 0 % - 0 0 O v # & | 12(Fifth edition 2001 and

at the intervals specified in the CISPR

at the intervals specified in the CISPR

BAE S FEFER -

Amd1:2005) #& # %30 3 1000MHz
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12 standard throughout the frequency
range 30 to 1,000 MHz.

Alternatively, if the manufacturer provides

12 (fifth edition 2001 and Amd1: 2005)
standard throughout the frequency range 30
to 1,000 MHz.

Alternatively, if the manufacturer provides

Nk, ¢ ik
I—lF] Eﬂﬁ]

=7 =223
PO B

%miwﬁﬁﬁ%

-

d {2 £1SO 17025
5%%%ﬁmvi*%i%
R 8 1
Tw—m@w%ﬁgagﬁ

%%ﬁi%@iﬁ%ﬂ
& o W RHEELD B LIS
17025(Second edltlon 2005 and

corrigendum:2006) %38 % % & 1 1

measurement data for the whole| measurement data for the whole| HEF PN B TEGHIE -2 B| Vg a B R OPRR R E PR
frequency band from a test laboratory| frequency band from a test laboratory | #f & gLig = F$5€r’ 20z2=zw ~= ”;ﬂ»’ P %}Hﬁ”‘ BT A 1ABHAE A
accredited to the applicable parts of 1ISO| accredited to the applicable parts of ISO| = 2w 7 ~2 7 22 (0~ 03 | Y EBRLIZHET N A3 TEAG YL
17025 and recognized by the Type| 17025  (second edition 2005 and| QO ~~ (0% - O O ~—00x2-=| £14B#E FBLE (7R 5%:30-34
Approval Authority, the Technical Service| Corrigendum: 2006) and recognized bythe| 0 ~-=02--0~--02% = 34 45 > 45-60 - 60-80 > 80-100 -
may divide the frequency range in 14| Approval Authority, the Technical Service| - 7 ~- -7 3 =00-~=002x | 100-130 - 130-170 - 170-225 >
frequency bands 30-34, 34-45, 45-60,| may divide the frequency range in 14| = Q0 ~» (00x2 7 =3 ~7 =7 | 225-300 > 300-400 - 400-525 -
60-80,  80-100,  100-130, 130-170,| frequency bands 30-34, 34-45, 4560, - 00~-00x ~7 0% ~7 | 525-700-700-850-850-1000 MHz -
170-225, 225-300, 300-400, 400-525,| 60-80, 80-100, 100-130, 130-170, 170-225, I-000 A% - B ? E R R EAAE IS B BT
525-700, 700-850 and  850-1,000| 225-300, 300-400, 400-525, 525- - 52 i85k ¥ = ¥ P EALE L] B BT F,ﬂ\d # gtﬁa SECE VIR o L
MHz and perform tests at the 14| - 700, 700-850, 850-1,000 MHz and| L& _d & ferig S om A F F e | @A (e 7 *p iz wESAZ B ARG
frequencies giving the highest emission| perform tests at the 14 frequencies giving| #7i¢ = (¢ 2z k p = @ ESAZ T4 ET) °
levels within each band to confirm that the | the highest emission levels within each| #§ &%) °
vehicle meets the requirements of this| band to confirm that the vehicle meets the
Annex. requirements of this annex.

In the event that the limit is exceeded during

In the event that the limit is exceeded during| the test, investigations shall be made
the test, investigations shall be made to| to ensure that this is due to the vehicle and
ensure that this is due to the vehicle and| not to background radiation
not to background radiation | including broadband radiation from any
including broadband radiation from any| ESA.

ESA.

3.5. Readings The maximum of the readings (3.4. Readings The maximum of the readings |7.3.5 #icdi 2§ P~ @ Ap >t — w 47 & ¢97.3.4 ﬁi:éfj:f;é Bl #B ¥ 14 45 ¥ eh i
relative to the limit (horizontal and vertical | relative to the limit (horizontal and vertical | + — & PI 2L 4] B 2 Bedp 3 Bob| - BRI E2 Bdpif b~ B
polarization and antenna location on the| polarization and antenna location on the| = 1_‘Ei( KTz L3 iRitz @ iﬁ; 2| kT2 LBtz B ﬂ;@ =+ =
left and right-hand sides of the vehicle) in | left and right-hand sides of the vehicle) in| + & B]) BARL 5 %48 F e A& Bl| ) BAL Z 32 F e acE Bl E -
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each of the 14 frequency bands shall be
taken as the characteristic reading at the
frequency at which the measurements
were made.

each of the 14 frequency bands shall be
taken as the characteristic reading at the
frequency at which the measurements were
made.

Annex 7

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

1. General

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

This method concerns both kinds of ESA:

(@) Other ESAs than involved in "REESS

charging mode coupled to the power

grid".

(b) ESAs involved in "REESS charging

mode coupled to the power grid".

1.2. Test method

This test is intended to measure broadband

electromagnetic emissions from ESAs

(e.g. ignition systems, electric motor,

onboard battery charging unit, etc.)

If not otherwise stated in this annex the test

shall be performed according CISPR 25.

Annex 7
Method of measurement of radiated
broadband electromagnetic emissions
from

electrical/electronic sub-assemblies

1. General

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

1.2. Test method
This test is intended to measure broadband

electromagnetic emissions from ESASs
(e.g. ignition systems, electric motor,
etc.).

If not otherwise stated in this annex the test
shall be performed according CISPR
25 (second edition 2002 and Corrigendum

2004).

/T + X¥ (ESA)TA L 2 %

8. & ESA #14& 24 z_ B % B ity
L Eé‘:%%—;’ }2"1

8.1 - #Hw

811 %> 2 Lk 6™ i1}

ESA -

Pl % P A fa ESA -

(Q4* "REESS 1§ 4 %37
4 (Power grid) “73 ESA -
(b) ** "REESS A T #:\ i % 1 T 4

(Power grid) | z #73 ESA -

7
|

<~

8i2$%%%2“%$5m%H§
03 ESA #raF A1z B T e

ﬁ:&,kl ('&[’"{:’\ , fu‘%ﬁ"%é .“f’é\‘
)*]’:‘uﬁ_‘ E’li ’—j;-)

y)

F Fr%}a”rifﬁl; P & Py
CISPR 25*{11 °

L=

AT RAR B R5R T 2

8.1 - AT

811%&¢%b§%6@ ESA -

R DRV RIE R iR £
ESA Ay 20 R R R (A gkl
_"J: hEE)
LR A A G Ty T B R R
C SPR 25(Second edition 2002 and
corrigendum 2004)#, = o
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=
!
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wb
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2. ESA state during tests

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

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

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

If the test is not performed with a REESS the
ESA should be tested at rated current.

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

2. ESA state during tests

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

8.2 ESA Rk #p FF ek ik
8.2.1 ESA
SN SR
¥ F REESS % ¢

AT Sl

hE&T BRI

h 4
W

(Power grid) | 2. #73% ESAR f"t

TRV e

i % % (Traction battery ) 2. &

£

(SOC) » *+ & ip| e B B 47 5 4= B P

B fidt T E 2

IR

0

RN PN TCLEE 329 )

AN

Bl # ke & #E (sub-bands) &2

F-F'FH‘&\."T - 'I}%‘J‘EP\

TR R IE

S Eh ) i = i h
AgARERT)

-?ﬁ%ﬁRE&Siﬁ%Fﬁ%i

ESA - P& & 27 T L v

1E“ 7 \21‘%‘56;

be Nt /}J %i*

Z’ﬁ\\:%ffg EJ‘L?” };@E—L

PatEfEZ A2 A0

8.2 ESA *t 2z ¥ A ek £
8.2.1 ESA fipli# ™ Bdidth & |
NI S

3. Test arrangements

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

3.2. For ESAs in configuration "REESS
charging mode coupled to the power grid"
the test arrangement shall be according to
Figure 2 of the appendix to Annex 7.

3. Test arrangements
3.1. The test shall be performed according to

CISPR 25 (second edition 2002
and Corrigendum 2004) clause 6.4. - ALSE
method.

8.3 #F&HEH
8.3.1 4 [REESS%: T #

@ i

I % 4% (Powergrid) | 2 ESA > #

8.3 BliF%H
8.3.1 Bl & & ¥ CISPR 25(Second
edition 2002 and corrigendum

#5% & =% CISPR 25 6.4-ALSEi%

_ﬁa , /z‘*JL T o
832 ¥+ 4 "REESS™: ¢ firstid &
T %4 (Power grid) | fic % %7

7 ESA >

E?ﬂ%?ig‘%'&f'%]‘ = t":rﬁ. °

2004)6.4-ALSE £ %= i# # {7 -
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3.2.1. The shielding configuration shall be
according to the vehicle series
configuration. Generally all shielded HV
parts shall be properly connected with low
impedance to ground (e. g. AN, cables,
connectors etc.). ESAs and loads shall be
connected to ground. The external HV
power supply shall be connected via
feed-through-filtering.

GFE3 T %210
8.3.2.1 & *Emﬁo_g_}@a::}jié’i i % 7

rﬂ]‘ﬁaﬁ i ﬁ;‘ﬂr}; A B }grmrg@“fi
AR f s 1L rB Fiad 45 7] B
h (efcE R - THZ @#&%
%) o *rj ESA% é i‘)@@%"
Hoo thIR B R TR A iR
% ( Feed-through-filtering )

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

8322 My 3 T T iFAEE
TG 2 R R R R
\T\}iﬁz&m"'ﬁ OO %( /g"
I0R) cREHFERBER > F 3
##EE - R:— 00 fé(ﬁi
00/ 0=B) - MRESR{-F R
ARz Boprd ki —00=%
(r—00/f0=%)

3.2.3. All of the harnesses shall be placed on
a non-conductive, low relative
permittivity material (epsilon, < 1.4), at 50
mm (+/- 5 mm) above the ground plane.

8.3.2.3 #73 WA BITY A ED M
2B ips e 7 ¥ #ic(epsilon,
SR ) Lo i v . e S
Pt 2T 0B (2/f T
B) e

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

8324% B Micd B f M2 B i
% Ja s (Shielded supply line) 2 =
AT i A FdhT F S E R
B (B e % g ER kS o
FERRT IR 2 R REE
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be used optionally. A o
3.2.5. Unless otherwise specified, the ESA 8.3.25 "% 2L ¥ 7 . T ESAZ ’P*")%
1)
case shall be connected to the ground EEALEd R AEREETE
plane either directly or via defined Pl I
impedance.
3.2.6. For onboard chargers, the AC/DC 8.3.2.6 ¥+ @ i\ LR B B

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

W ,},%1451\}1*&"9:}1 BB % A B R e (1K

Bicd BER2 15> ) o A m/E in

S C S DG LT

B) 2 RESERE:—00=%
(2 —00=%/EO0=%)

3.3. Alternative measuring location
As an alternative to an absorber lined

3.2. Alternative measuring location
As an alternative to an absorber lined shielded

8.3.3 ViES &S VR
CISPR 16-1-42 t m‘:;;mﬂcl 5 i

£18.3.2

FIEBPERE VY BE
CISPR 16-1-4(Third edition 2010)2_

shielded enclosure (ALSE) an open area| enclosure (ALSE) an open area test| [ %8 (ALSE) & B *x % 2% ¥+ | p ??i“l AR B i B 18 (ALSE) &
test site (OATS), which complies with the | site (OATS), which complies with the| (OATS) > 4rl- = - B3V P2 3 (OATS) » 4o Bl -
requirements of CISPR 16-1-4 may be| requirements of CISPR 16-1-4 (third edition Q-
used (see appendix to this annex). 2010) may be used (see appendix of this|(; %4 F % ) GFr&3 7 2% #)
annex).
(4537 244] g3 7224
3.4. Ambient 3.3. Ambient 834 B  srrFam H b ki 833 kB GAAFEHE L ke
To ensure that there is no extraneous noise or [To ensure that there is no extraneous noise or | 2% > 4" B X Hfl 2 ME > i | S A BEXF HE2 5> i
signal of a magnitude sufficient to| signal of a magnitude sufficient to| RSk w % & BAEF 4o PIGE K A OEAAS Ao
affect materially ~ the  measurement, | affect materially the measurement, % TR Bl F AR TR B s oh o Bt g ",ﬁ% TR Bl F AR TR b > At R
measurements shall be taken before or| measurements shall be taken before or after| & ¢ » * i,ﬁ‘ E\' IL%“U@,L RN O N W -2 )

after the main test. In this measurement,
the extraneous noise or signal shall be at
least 6 dB below the limits of interference

given in paragraph 6.5.2.1. of this
Regulation, except for
intentional narrowband ambient

the main test. In this measurement, the
extraneous noise or signal shall be at least 6
dB below the limits of interference given in
paragraph 6.5.2.1. of this Regulation,
except for intentional narrowband ambient

transmissions.

5.2.1%72R. % _16dB -
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transmissions.

4.2. Measurements can be performed with
either quasi-peak or peak detectors. The
limits given in paragraphs 6.2. and 6.5. of
this Regulation are for quasi-peak
detectors. If peak detectors are used a
correction factor of 20 dB as defined in
CISPR 12 shall be applied.

4.2. Measurements can be performed with
either quasi-peak or peak detectors. The
limits given in paragraphs 6.2. and 6.5. of
this Regulation are for quasi-peak detectors.
If peak detectors are used a correction
factor of 20 dB as defined in CISPR 12
(fifth edition 2001 and AmdZ1: 2005) shall
be applied.

8.4 EHE

842 E R * B E A E Bl
B o 43&46wv1m¢ L0 0RO
lg_%ﬁ/ﬁsﬁgzﬁ moFE A R R
CISPR 124 % 1 = 04 P 2 &
I Gl 4 REGE T o

a
A
12

842 Bip|fpi * B E A B
E o422 A5 ATV G 0
EAFELR oD FE ERAE R
¥ CISPR 12(Fifth edition 2001 and
Amd1:2005)# * 7 20 & b 2 foi
Gl 4 RE IR o

4.3. The measurements shall be performed

8.4.3 f@sfe‘ F ARG A AT R R dR T

with a spectrum analyser or a scanning WHEFER TR Y RBUR SR A
receiver. R Rk
The parameters to be used are defined in GF&4F 2% %)
Table 1 and Table 2.
(527 x4 %]
4.4, Measurements 4.3, Measurements 8.44 & : 8.4.3 &ip :
Unless otherwise specified the configuration Y 3 R FRRH AR PR
with the LV harness closer to the BT Mz @%ﬁ*if‘r R o
antenna shall be tested. i A i 5 O 00 A2

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

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

Alternatively, if the manufacturer provides
measurement to  datar for  the

The Technical Service shall perform the test
at the intervals specified in the CISPR
12 (fifth edition 2001 and Amdl1: 2005)
standard throughout the frequency range 30
to 1,000 MHz.

Alternatively, if the manufacturer provides

measurement to data for the whole

po=x fﬁlm#ﬁ i ¢ .« (Phase centre)

B A f e 30 P
fﬁ'l\ P\ o

e R B 19 95 CISPR 1245 % 4
02- 000"~ & @S F
2B o

2 Y gEsd 5 £1SO 17025

&7

LA dﬁﬁﬁmvfﬁ%iﬁ
Becn 2 p s BRI R RIS T

BT - w BAEAG P R LAY

1 RIS 1 s 12 4512 (Fifth edition 2001
and Amd1:2005) # # %+ 30 3
1000MHz # i 47 5 § R ie 7 £ i#] -

B o Wi Rk kd B £SO
17025(Second edition 2005 and
Corrigendum:2006) % % % % 1%

[:A5Y \':E.
W 2 R %R PR IR E R
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whole frequency band from a test
laboratory accredited to the applicable
parts of ISO 17025 and recognized by the
Type Approval Authority, the Technical
Service may divide the frequency range in
14 frequency bands 30-34, 34-45, 45-60,
60-80, 80-100, 100-130, 130-170,
170-225, 225-300, 300-400, 400-525,
525-700, 700-850 and 850- 1,000
MHz and perform tests at the 14
frequencies giving the highest emission
levels within each band to confirm that the
ESA meets the requirements of this
annex.

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

frequency band from a test laboratory
accredited to the applicable parts of ISO
17025 (second edition 2005  and
Corrigendum: 2006) and recognized by the
Approval Authority, the Technical Service
may divide the frequency range in 14
frequency bands 30 - 34, 34 - 45, 45 - 60,
60 - 80, 80 - 100, 100 - 130, 130 - 170, 170
- 225, 225 - 300, 300- 400, 400 - 525, 525 -

700, 700 - 850, 850 - 1,000 MHz and |3#

perform tests at the 14 frequencies giving
the highest emission levels within each
band to confirm that the ESA meets
the requirements of this annex.

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

A A BB st B2 4F S Ehie (T

Ji

’

Ry O
[N )| =

7oy i 10 \\\

G f

#F ﬁf” ’%’z%z?'ﬁﬁ ;v T 14 A
+ ¢ PIF S EhIE T3R5k 30-34,
34—45, 45-60, 60-80, 80-100,
100-130, 130-170, 170-225,
225-300, 300-400, 400-525,
525-700, 700-850 % 850-1,000
MHz -
WY FERIEARE I ER 0 B
FM{:% BN SRR I i A
PRI

4.5. Readings

The maximum of the readings relative to the
limit  (horizontal/vertical polarization)
in each of the 14 frequency bands shall be
taken as the characteristic reading at
the frequency at which the measurements
were made.

4.4. Readings

The maximum of the readings relative to the
limit  (horizontal/vertical  polarization)
in each of the 14 frequency bands shall be
taken as the characteristic reading at
the frequency at which the measurements
were made.

Wk =203z
r7i31+0~>02"
-00~-002z2-
i--0~--0
I32=200~>
00x7_-73
- 002 ~7
00 "“# o

Wk FEBE
;udd ESA#t
Srig A o

8.4.5 #cdh i B

AT - v AE K ehE - B R ERILY
B2 BPpE P BT 2 £E
i) REARL S OHHE K cndE B R

7
B o

8.4.4 By f B~

¥ 14 HES enE - EORIEEL] B
~i&%§%&kﬁ(kiaé*ﬁ
v 2 B 4m2 2 4 F ) BAR G RN
FnF LR BlE o

Annex 8

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

Annex 8

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

EBRIELAI LGRS

A b b b 2R B

9. TH/ITF A 2 R R R

B P 2

?*3'- 7
t'mW
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1. General

1.1. The test method described in this annex
may be applied to ESAs, which may
be subsequently fitted to vehicles, which
comply, with Annex 5.

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

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

0.1 - &z

9011 H» R ET R T2 & 45 > H o
X2 973 ESA ¥ gt gk S
EEETE

Pl iE e A2 TREESS - 7 50
W3 7 (Power grid) | 2 #1

A

? ESAT B o

0.1 - ¥z

9.1.1 Rz —5’\%\’ PR7.J&* 2ESA -

1.2. Test method 1.2. Test method 9.12 @& > % - 9.1.2 pl3E> 2
This test is intended to measure the [This test is intended to measure the (' 325k B % £ 7 i o 455()%@?_ S| BIRE P ik J‘Ei? fod BRI kAL
narrowband electromagnetic emissions | narrowband electromagnetic emissions such | $u#1gF d1 2. AR T BT Et o F At | ESAMTE M2 FHMTRE - B MR
such as might emanate from a| as might emanate from al| FaA3 “Tdp T ﬂ‘J[@;fﬁé%CISPR & A7 “T3p ¥_pF > Bl i 95 CISPR
microprocessor-based system. microprocessor-based system. 253 7 o 25(Second  edition 2002  and
If not otherwise stated in this annex the test |If not otherwise stated in this annex the test corrigendum 2004)3#% {7 o
shall be performed according to CISPR 25. | shall be performed according to CISPR
25 (second edition 2002 and Corrigendum:
2004).
2. ESA state during tests 2. Esa state during tests 9.2 ESA»T:#5 Hp [ el Ay ¢ ESAZR (9.2 ESAT 858 FF ek At " ESAJE A

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

The ESA under test shall be in normal
operation mode.

Gl AR T R T g2
ffae i

T F P dEITT PR

3. Test arrangements

3.1. The test shall be performed according to
ALSE method described in clause 6.4.
of CISPR 25.

3. Test arrangements

3.1. The test shall be performed according
CISPR 25 (second edition 2002
and Corrigendum: 2004) clause 6.4. -
ALSE method.

93 #FwEH
9.3.1 :#5% i i 5 CISPR 25
6.4-ALSE i3 # {7

>

3

£4

2y

9.3 Rl B &

9.3.1 Pl & % 5 CISPR 25(Second
edition 2002 and corrigendum 2004)
F #6.4-ALSEif 2> 2 (7

3.2. Alternative measuring location As an

3.2. Alternative measuring location As an

032 ViEHFHZERE Vg Bt

(*?c‘a

932 VEH PFERR
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alternative to an absorber lined shielded
enclosure (ALSE) an open area test

alternative to an absorber lined shielded
enclosure (ALSE) an open area test

;2% H (OATS) > 4oBl— = > 1
F it 1 £ CISPR 16-1-42_ p g i

CISPR 16-1-4 (Third edition 2010) 2.
AR L 1R B i [f] 18 (ALSE) & B

site (OATS) which complies with the | site (OATS) which complies with the| 1445 jic ] 4 (ALSE) ° 2V pzE S (OATS) > 4Bl - O -
requirements of CISPR 16-1-4 may be| requirements of CISPR 16-1-4 (third edition
used (see Figure 1 of the appendix to| 2010) may be used (see Appendix to
Annex 7). Annex 7).
3.3. Ambient 3.3. Ambient 9.3.3 iﬁi DERFEWLG B b k3933 HBEAEFLG H B o kien
To ensure that there is no extraneous noise or | To ensure that there is no extraneous noise or | 31 & i3 ,Jfé Ty K_14 P EE e F f;?‘ | &G ELIRMY iu 22 1 &4 ? LR
signal of a magnitude sufficient to| signal of a magnitude sufficient to| Bl HEFE R/ ALLEZHR VN SE] BEETPIRELPEFEDNEEFT -
affect materially  the measurement, | affect materially the measurement, | {7 © ",% 7 R Bl ek AR TR B A b vl T TR B E AR TR s o A
measurements shall be taken before or| measurements shall be taken before or after | # b 385 @ » ¢F k323 & 2 %fuf,@;i BIEY o bRk ANMERT U

after the main test. In this measurement, | the main test. In this measurement, the| >+ 4.7.21 *tR T AT+ E| » 4.6.2.1 *TR 2 6dB -
the extraneous noise or signal shall be at| extraneous noise or signal shall be at least 6| *T4] & <~ dB -
least 6 dB below the limits of interference | dB below the limits of interference given in
given in paragraph 6.6.2.1. of this| paragraph 6.6.2.1. of this Regulation,
Regulation, except for| except for intentional narrowband ambient
intentional narrowband ambient| transmissions.
transmissions.
4. Test requirements 4. Test requirements 9.4 FH&EE F 9.4 plFER R
41. The limits apply throughout thel4.1. The limits apply throughout the|9.4.1 # * 7 & & % (semi anechoic|9.4.1 # L w B3 & *hIRFHH > i

frequency range 30 to 1,000 MHz for
measurements performed in  semi
anechoic chambers or outdoor test sites.

4.3. The measurements shall be performed
with a spectrum analyser or a scanning
receiver.

The parameters to be used are defined in
Tables 1 and 2.

GRs+ F 1]

frequency range 30 to 1,000 MHz for
measurements performed in semi
anechoic chambers or outdoor test sites.

chamber) 2% #F 3822 - ¥ = 0

- 000

S R TR

F& R e

e

043 fiuit * M A 47 KA B h e

#B‘QUL 7T e TP o rid Kﬂi/@*% =
——frd - ¢ TR E -
(F%—Z/}j #‘Z\ﬁ;)

$ 30 3 1000 MHz # i 47 % # '3
FE T RP -
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4.4. Measurements 4.3. Measurements 9.4.4 2l BRI BHRE#HCISPR9.4.3 £ ] © & Rl & 13 44 CISPR
The Technical Service shall perform the test |The Technical Service shall perform the test| 124 % %= 0 2 - 0 0 0 -« # #| 12(Fifth edition 2001 and
at the intervals specified in the CISPR| at the intervals specified in the CISPR| 1B 47 5 = Rl:& {7 & 7] *Jﬁ » ¥ 2 Amd1:2005) % % 4430 1 1000MHz &
12 standard throughout the frequency| 12 (fifth edition 2001 and Amd1l: 2005) ii&%i' d 3 £I1SO 1702532 2 1| BHAEF HREFER - E‘«ﬁ » Al
range 30 to 1,000 MHz. standard throughout the frequency range 30| ¢ t& W™ 2 R F&HO2MN| Rk isd @ £1SO 17025 (Second
to 1,000 MHz. #FERIFA %R HET &7 7]- | edition 2005 and corrigendum:2006)
Alternatively, if the manufacturer provides [Alternatively, if the manufacturer provides| = BAEF ¢ EB 24 F M A4 5| 2 F % 3 Rl Fa 2 ﬁ?&* T RGETE
measurement  to  datav  for the| measurement to data for the whole| % bt 2 A K BEE T ES = 0 o &R tﬁ#" G T A 1ABAE S P
whole frequency band from a test| frequency band from a test laboratory| * = w ~ = w 3w 7 ~w 7 § A | i P~Hf & BL3E (738 % 30-34 -~
laboratory accredited to the applicable| accredited to the applicable parts of ISO| O~ 02 ~0~~02- 00 ~| 3445 -~ 45-60 ~ 60-80 ~ 80-100 -~
parts of 1ISO 17025 and recognized by the| 17025  (second edition 2005 and| - 002 -=0>-~--=02- -] 100-130 ~ 130-170 ~ 170-225 -~
Type Approval Authority, the Technical | corrigendum: 2006) and recognized by the| 0 ~- - (0% - -7 ~- - 7 % =| 225-300 -~ 300-400 -~ 400-525 -~
Service may divide the frequency range in| Approval Authority, the Technical Service| 00 ~= 00X 2= 00 ~= 00 x| 525-700 -~ 700-850 % 850-1,000
14 frequency bands 30-34, 34-45, 45-60,| may divide the frequency range in 14| 7 =7 ~7 =7 3=-00~=00| MHz- %" 2 &R EALE I E
60-80,  80-100,  100-130, 130-170,| frequency bands 30-34, 34-45, 4560, 2 ~7 0% ~7 02 - 000 ¥ P> Bridd ?iprrg+a 24
170-225, 225-300, 300-400, 400-525,| 60-80, 80-100, 100-130, 130-170, 170-225,| 4% o :#B%k ® = E Rl EALE 4| E| Frenrg (¢ 7 Xk p T PESAZ
525-700, 700-850 and  850-1,000| 225-300, 300-400, 400-525, 525- 700,| F¥ > Rrz:a¥ d ESA#rid = m 224 | FARLG &) o
MHz and perform tests at the 14| 700-850, 850-1,000 MHz and perform tests § it = (¢ 3 R p iz mESA
frequencies giving the highest emission| at the 14 frequencies giving the| 2. B AE§F &) o
levels within each band to confirm that the | highest emission levels within each band to
ESA meets the requirements of this annex. | confirm that the ESA meets the
In the event that the limit is exceeded| requirements of this annex. In the event
during the test, investigations shall be| that the limit is exceeded during the test,
made to ensure that this is due to the ESA | investigations shall be made to ensure that
and not to background radiation including| this is due to the ESA and not to
broadband radiation from the ESA. background radiation including broadband
radiation from the ESA.
4.5. Readings 4.4. Readings 5 #cfpdi Bt ApEH - wHE Y 0944 B B AT LA S ahR
The maximum of the readings relative to the |The maximum of the readings relative to the f* - TP BRI E 2 ﬂ;::bjz BEBE| - ;&,ﬁ Pl 2L mf}: =R N:ﬁi:#i B T
limit  (horizontal/vertical ~ polarisation) | limit  (horizontal/vertical ~ polarisation)| * E(-kK-T % €38 &) B 5 3%| (KT 2 &3 §&i') B 5 28 5
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in each of the 14 frequency bands shall be
taken as the characteristic reading at
the frequency at which the measurements
were made.

in each of the 14 frequency bands shall be
taken as the characteristic reading at
the frequency at which the measurements
were made.

FHERIE -

Annex6

Method of testing for immunity of vehicles
to electromagnetic radiation

1. General

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

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

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

1.2. Test method

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

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

1.3. Alternative test methods
The test may be alternatively performed in

Annex6

Method of testing for immunity of vehicles

to electromagnetic radiation

1. General

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

(@) Other than "RESS in charging mode
coupled to the power grid".

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

1.2. Test method

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

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

1.3. Alternative test methods
The test may be alternatively performed in an
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an outdoor test site for all vehicles. The| outdoor test site for all vehicles. The| 3 {7 o FZHEAFEF & (BT BIF

test facility shall comply with (national) | test facility shall comply with (national)| % &3 & % 3xbt *MF ?{:@i}%g e %iﬁj’*ﬁa#’ °

legal requirements regarding the emission | legal requirements regarding the emission | % & ifﬁw BAZE- = REINER|ED i}ﬁ{ RiF- - >R E[RFR

of electromagnetic fields. of electromagnetic fields. AZiF - o~ R ¥ /E“ BRAREL | AZFEZ o2 SR/ FREE O
If a vehicle is longer than 12 m and/or wider [If a vehicle is longer than 12 m and/or wider | 2> = » i * 4.9.2. 17T T KA F 4| = > 7 & * 4.7.219T &M 5§

than 2.60 m and/or higher than 4.00 m,| than 2.60 m and/or higher than 400 m,| B= 02X = 00 OMHzz < f /¢ | B 20 % 2,000MHz 2. = § /1 »
BCI (bulk current injection) method| BCI (bulk current injection) method| /i » (BCI)t#&# >t 45 § %4%ISO| (BCI) #& # > & & & ik §5 ISO
according to I1SO 11451-4 shall be used in| according to 1SO 11451-4 (first edition| 11451-4 - 11451-4 (1995% — %% ) o

the frequency range 20 to 2,000 MHz with | 1995) can be used in the frequency range
levels defined in paragraph 6.8.2.1. of this| 20 to 2,000 MHz with levels defined in

Regulation. paragraph 6.7.2.1. of this Regulation.

2.1. Vehicle in configuration other than|2.1. Vehicle in configuration other than|10.2 # §&3% 35k P2k fi 10.2 & 4@+ Pl P 2 ok
"REESS charging mode coupled to the| "RESS in charging mode coupled to the|10.2.1 # iﬁi fdt 2HN REESS L 7 #-5% (10.2.1 2 ﬂ,‘ﬁ&}* S 2ERESS e §ofEst T
power grid power grid" BT g (Powergrid) (2 fed o BT HA5 2 el o

2.2. Vehicle in configuration "REESS|2.2. Vehicle in configuration "RESS in|10.2.2 # " REESS™ ¢ #i-54i 10.2.2 # /%@*‘RESS LR BN T
charging mode coupled to the power grid charging mode coupled to the power grid Za 4 (Power grid) | 2.fe® > BLRA G 2 Y doBl- - Hrow oo
'li["%]"‘"r 2_— Bl—7 2 - ~B—

12 =3 RB—3 2% %557 o

2.2.1.2. Basic vehicle conditions 2.2.1.2. Basic vehicle conditions 10.2.2.1.2 % iﬁzﬁ S 1 10.2.2.1.2 & iﬁ% A~k Ak

The paragraph defines minimum test [The paragraph defines minimum test |#* £< %#ﬁ» 2 BB R B RA R =% o3 SR ;’ii;]»h fe 2 2§/ h
conditions (as far as applicable) and| conditions (as far as applicable) and| # 4 2%k % »cEpo £' i g B B4 pEA R o H s € R 54
failures criteria for vehicle immunity tests. | failures criteria for vehicle immunity tests. | R #% it .5 4 2. 2 Lo EER Y Fﬁé HRhEA 2D é:,:ﬁ,, o T
Other vehicle systems, which can affect| Other vehicle systems, which can affect| *© ﬁ‘i % P %}H#F"* ?,"“ N S ;ﬂﬁ——g 2 iR %}ﬁﬁ_ﬁ% PN I I
immunity related functions, shall be tested | immunity related functions, must be tested | ;# Eé%% Bl o
in a way to be agreed between| inaway tobeagreed between manufacturer |(3i-%-% T A & ) Grss 7 x&8)

manufacturer and Technical Service. and Technical Service.
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2.2.3. The test set-up for the connection of
the wvehicle in configuration "REESS
charging mode coupled to the power grid"
is shown in Figures 4a to 4h (depending of
AC or DC power charging mode, location
of charging plug and charging with or
without communication) of the appendix
to this annex.
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2.3. Charging station / Power mains

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

Note 1: If the communication between the
vehicle and the charging station could
be simulated, the charging station may be
replaced by the supply from power
mains.

In both case duplicated power mains and
communication lines socket(s) shall be
placed in the test location with the
following conditions:

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

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

(c) The harness between the power mains /
communication lines  socket and
the AN(s) / IS(s) shall be placed as close

10.2.6 % 7 =/ % /R (Power mains)
LRBFT RN BHRP) N EHRF

sk o

P RS e T w2
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ey
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(@ &% % & » T 5 ( Ground

plane )
(b) & :‘)%z/i MR B o R

(AN)/ re Fufg = B (1S) 2. B chi s

(Harness) £ & J& i& ¥ i SIHEE o
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as possible of the ground plane.

Note 2: The power mains and
communication lines socket(s) should be
filtered.

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

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

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

Note 3: the charging station should be placed
outside the beam width of the
emitting antenna.
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2.4. Artificial networks

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

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

The AN shall be placed as defined in Figures
4ato 4h.
[ Figures 4a to 4b¥IfEECER—H > — >
HERDUIEHE )
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2.5.Impedance Stabilization

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

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

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

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

The 1S shall be placed as defined in Figures
4e to 4h.

10.2.8 re Fu £ 7 B (Impedance
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2.6. Power charging / communication cable

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

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

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

The whole cable shall be placed on a
non-conductive, low relative

TR R/ %mﬁﬁyl‘ﬁ"*ﬁ
ﬁéﬁﬁﬁ&P/L$u LErD iF
fu?,#ifﬂw ° . ETE)%.@.» 0 -
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permittivity (dielectric-constant) material
(epsilon, < 1.4), at 100 mm (+/- 25 mm)
above the ground plane.

—0() B (E/f-FT2%)

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

3.2. For category M, N, O vehicles according
to 1ISO 11451-2, third edition 2005.

1032 M~ N~ Oxg &
11451-2 -

¥ 1 3 1SO

1032 M ~ N ~ O# 2 i@ i& 45 I1SO
11451-2 > 2005 % = %k o

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

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

3.3.5. If it is decided to radiate the rear of the
vehicle, the reference point shall be
established as in paragraphs 3.3.1. to 3.3.4.
The vehicle shall then be installed facing
away from the antenna and positioned as if
it had been horizontally rotated 180 around
its centre point, i.e. such that the distance
from the antenna to the nearest part of the
outer body of the vehicle remains the same.
This is illustrated in figure 3 of Appendix
to this annex.

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

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

3.3.5. If it is decided to radiate the rear of the
vehicle, the reference point shall be
established as in paragraphs 3.3.1. to
3.3.4. The vehicle shall then be installed
facing away from the antenna and
positioned as if it had been horizontally
rotated 180 around its centre point, i.e.
such that the distance from the antenna to
the nearest part of the outer body of the
vehicle remains the same. This is illustrated
in figure 3 of Appendix to this annex.
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4.1. Frequency range, dwell times,
polarization
The wvehicle shall be exposed to

electromagnetic radiation in the 20 to

4.1. Frequency range, dwell times,
polarization
The wvehicle shall be exposed to

electromagnetic radiation in the 20 to 2,000
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2,000 MHz frequency ranges in vertical| MHz frequency ranges in  vertical | Z:U%L2 33 % (Modulation) &5 | "k 5

polarization.

The test signal modulation shall be:

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

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

if not otherwise agreed between Technical
Service and vehicle manufacturer.

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

4.1.1. The Technical Service shall perform
the test at the intervals specified in 1SO
11451-1 throughout the frequency range
20 to 2,000 MHz.

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

polarization.

The test signal modulation shall be:

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

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

If not otherwise agreed between Technical
Service and vehicle manufacturer.

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

4.1.1. The Technical Service shall perform the
test at the intervals specified in ISO
11451-1, third edition 2005 and Amd1l:
2008 throughout the frequency range 20 to | £
2,000 MHz.

Alternatively, if the manufacturer provides
measurement to data for the whole
frequency band from a test laboratory
accredited to the applicable parts of 1SO
17025 (second edition 2005  and
Corridendum: 2006) and recognized by the
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modulation) > 2= 02 ~ 0 0 v 4
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Service may choose a reduced number of
spot frequencies in the range, e.g. 27, 45,
65, 90, 120, 150, 190, 230, 280, 380, 450,
600, 750, 900, 1,300 and 1,800 MHz to
confirm that the wvehicle meets the
requirements of this annex.

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

Approval Authority, the Technical Service
may choose a reduced number of spot
frequencies in the range, e.g. 27, 45, 65,
90, 120, 150, 190, 230, 280, 380, 450, 600,
750, 900, 1,300, and 1,800 MHz to confirm
that the vehicle meets the requirements of
this annex.

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

00 4 R R E A
R

FEARAU A2 % L AR

AP EERE T A B
B P 2bd AV R T F A
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150, 190, 230, 280, 380, 450, 600
750, 900, 1,300, 2 1,800 MHz s 12
B’.‘zu—g' iﬂif“bﬂ‘ﬂ"%#
Mﬁﬁ%iﬁiw M,,%/E«)ﬁcpq
fdp BRI AT A 3E PSR D
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5.1.1. The substitution method according to
ISO 11451-1, shall be used to establish the
test field conditions.

5.1.3. Test phase

The vehicle shall be positioned with the
centre line of the wvehicle on the
facilityreference point or line. The vehicle
shall normally face a fixed antenna.
However, where the electronic control
units and the associated wiring harness are
predominantly in the rear of the vehicle,
the test should normally be carried out
with the vehicle facing away from the
antenna. In the case of long vehicles (i.e.

5.1.1. The substitution method according to
1ISO 11451-1, third edition 2005 and Amd1:
2008shall be used to establish the test field
conditions.

5.1.3. Test phase

The vehicle shall be positioned with the
centre line of the wvehicle on the
facilityreference point or line. The vehicle
shall normally face a fixed antenna.
However, where the electronic control units
and the associated wiring harness are
predominantly in the rear of the vehicle, the
test should normally be carried out with the
vehicle facing away from the antenna. In
the case of long vehicles (i.e. excluding
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and associated wiring harness | wiring harness predominantly towards the| ™ & K &~ Wi > /n2 RPRE/HH| A W8 > -3 PREHE P - B o
predominantly towards the middle of the| middle of the vehicle, a reference point may | *# — 2L o
vehicle, a reference point may be| be established based on either the right side | 275 % F 8 ‘*1‘]& LT OME R ARR M LT o B
established based on either the right side | surface or the left side surface of the| Z&¥ W ARIEFHRFT RN HF o FE A J é‘*’ 56%;_ T o
surface or the left side surface of the| wvehicle. This reference point shall be at the | % 4% i~ % & Jf 3e4% _éﬁzfﬁ% Poo | RATE QP RBIEFA PN o
vehicle. This reference point shall be at the | midpoint of the vehicle's length or at one
midpoint of the vehicle's length or at one | point along the side of the vehicle chosen
point along the side of the vehicle chosen| by the manufacturer in conjunction with the
by the manufacturer in conjunction with | Competent Authority afte considering the
the Competent Authority afte considering| distribution of electronic systems and the
the distribution of electronic systems and| layout of any wiring harness.
the layout of any wiring harness. Such testing may only take place if the
Such testing may only take place if the| physical construction of the chamber
physical construction of the chamber| permits.
permits. The antenna location must be noted in the test
The antenna location must be noted in the| report.
test report.
Annex 9 Annex 9 11, & P /2 F £ oG |1l 2 P 2/ 3 £ TRGH LA
R 4ol gk
1.2. Test methods
This method concerns both kinds of ESA: 11.1.2 #5& > 2.
(a) Other ESAs than involved in "REESS P E R TS ﬁ ESA :
charging mode coupled to the power (@QA*"REESSh ¢ ;v 23 7
grid". (Power grid) | i #14 ESA -
(b) ESAs involved in "REESS charging (b) ** TREESSA ¢ i a2 21 7
mode coupled to the power grid". (Power grid) | L 13 ESA -
11120 &Y ¥4 2272 ciallll2a? 4532272 ¢ mE
1.2.1. ESAs may comply with the|1.2. Test methods FL13.10 42 2 > ESA| 11318452 24 5 = [ ESAR|#
requirements of any combination of the|1.2.1. ESAs may comply with the| FZ% ¥ MU T2 @FH > FEle] P UTH2Z PEI IR EEE

following test methods at the

requirements of any combination of the

Lt o
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manufacturer's discretion provided that
these results in the full frequency range
specified in paragraph 3.1. of this annex
being covered:

(a) Absorber chamber test according to I1ISO
11452-2;

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

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

(d) Stripline testing according to ISO
11452-5;

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

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

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

following test methods at the
manufacturer's discretion provided that this
results in the full frequency range specified
in paragraph 3.1. of this annex being
covered:

(@) Absorber chamber test according I1SO
11452-2, second edition 2004;

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

(c) Bulk current injection testing according
ISO  11452-4, third edition 2005
and Corrigendum 1: 2009;

(d) Stripline testing according 1SO 11452-5,
second edition 2002;

(e) 800 mm stripline according paragraph 5.
of this annex. (Frequency range and
general test conditions shall be based on
ISO 11452-1, third edition 2005 and
Amd1: 2008).

(a) i #51SO 11452-2 7 it % % 3% % |(a) % #51SO 11452-2, 2004 5 - %2
( Absorber chamber test) ; S i - 2 B L Kl

(b) i $51SO 11452-32 # & T &k % |(b) i 45 1SO 11452-3, 2001 % = %< 2
25 (TEM cell testing) ; TEMp| 2 ;

() i #51SO 11452-42_ ~ § imii »|(C) i #51SO 11452-4, 2005 5 = %= 2
(BCD:EZk 5 Corrigendum 1:2009z_ + & /i »

(d) & # 1SO 11452-5 # & & | (BCIEE
( Stripline testing) (d) = #%1SO 11452-5, 2002 % = =2

PR

(e)ii:}y‘g10457‘ ~00 BT R
2% TREESSA T H A3 T4

(Power grid) @ % 2 #t3 ESA >

T ISy LT TSR

>
ef

¥4 8J £1S011452-22 7 ;

o % 35 2 1SO 11452-42 + 7

VRIS
2~ (BCI)#E » (R 5 % - &

RS B % $51S0O 11452-1) -

(8) & $510.452 ~ 0 0 = & F & pl#
(O F #= [/l 5 - SUpE K & & % 1SO
11452-1, 2005 % = »* %2 Amd1:2008
2 AL

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

2. State of ESA during tests
2.1. The test conditions shall be according 1SO
11452-1, third edition 2005 and Amdl:

11.2 5% 8 FFESAZ j fik
11.2.1 ¥ i% i+ & % 95150 11452-1-

11.2 pl3E8 B ESA 2 Fk i
11.2.1 ipl# i s & 45 1SO 11452-1,
(Third edition 2005 and
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2008. Amd1:2008) -

2.2. The ESA under test shall be switched on |2.2. The ESA under test shall be switched on |11.2.2 &2 p% > ESAR 4B ¥ H 2 Jf(11.2.2 pl:#PF ESA B+ H ¥ H R JF
and shall be stimulated to be in| and must be stimulated to be in| fit ¥iFHE A o "j by & REFR]| hr ¥ EERE “jf ES IR
normal operation condition. It shall be| normal operation condition. It shall be| 2 :#Z =/ > FRIE & Fikypra| 2ZRFE>2 0 FRHELFRELS
arranged as defined in this annex unless| arranged as defined in this annex unless| &5 #& o FER o
individual test methods dictate | individual test methods dictate otherwise.
otherwise.

ESAs involved in "REESS charging mode > TREESS A 2 - i 21 7 %
coupled to the power grid" shall be (Power grid) | 2 #7% ESA B
in charging mode. LR BT o

The state of charge (SOC) of the traction
battery shall be kept between 20 per cent i & » (Traction battery ) z. & &
and 80 per cent of the maximum SOC (SOC) » *+ & /PJFﬁﬁ’f A 5 & R P
during the whole frequency range )@ FEFLESFTE2Z A A2 S
measurement (this may lead to split the TP AZNAN02ZFET R ERE
measurement in different sub-bands with 4 WP 3 B g 4E (sub-bands) &2
the need to discharge the vehicle's traction BT - BREZ o2 2 HDim
battery  before starting the next AR s EFRT)e
sub-bands).

If the test is not performed with a REESS the + % AP REESS — 4= 3 {7 & 5% 2.

ESA should be tested at rated current. ESA > PR EfEE R IEF Fi‘%?
If the current consumption can be wﬁrm A EAE PR AR
adjusted, then the current shall be set to at L EEAEZE A2 S O

least 20 per cent of its nominal value.

3. General test requirements 3. General test requirements 113 - RF& e 11.3 - ﬁ;’i@%%

3.1 Frequency range, dwell 3.1. Frequency range, dwell times 1131 B F el ~ LT R 2 &1 <11 3 1 47 ;,' g‘% B~ BLF PR A Jr}li;i“ °
times Measurements shall be made in the |[Measurements shall be made in the 20 to| J& % #% t_f;‘&#;‘}ISO 11452-1 9402 | 2 dm e % & Bk k & ik ¥
20 to 2,000 MHz frequency range with| 2,000 MHz frequency range with| % &2 #f 3 0z2Z=000 "#] ISO 11452 1 (Third edition 2005 and
frequency steps according to 1SO| frequency steps according to ISO 11452-1,| & o ;8% 3L %;i\ 3 % (Modulation)| amd1:2008) 4 2 REMF203
11452-1. third edition 2005 and Amd1: 2008. BE 2,000MHz™ - 23 42 5 PR R & -
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The test signal modulation shall be:

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

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

If not otherwise agreed between Technical
Service and ESA manufacturer.

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

The test signal modulation shall be:

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

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

If not otherwise agreed between Technical
Service and ESA manufacturer.

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

@ AM( # tg > Amplitude
modulatlon) 2= 031 ~00 4
FREE- AR R A
*Oﬂ%ﬁﬁ’i
(bPM( % 4 @ % - Pulse
modulation) - * 44 I H-2 ¥ 3
Y& o2~0032-2000
CHEFERMES R 200
Bcdy » WU PFERF 51 = ey o
%3ﬁwaﬁq%@@@%50
11452-1:% % -

(@) AM(74 tg) » %203 800MHZH#F 5 &
Bl kHz 52 7~ 22~ 08 %
RO E

(b)PM(*% @qa%)’%éﬁﬁmﬁﬁﬁﬁ@
W £ T} Pk 0 68001
2,000MHz#7 5 # [ & 8 3 4,600
Bk Fd pER G STTHCH) >

#E & ﬂﬂbl BLF PR OR &5 1SO
11452-1 (Third edition 2005 and
amd1:2008) * i% #% -

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

Alternatively, if the manufacturer provides
measurement to  datar/ for  the
whole frequency band from a test
laboratory accredited to the applicable
parts of ISO 17025, and recognized by the
Type Approval Authority, the Technical
Service may choose a reduced number of
spot frequencies in the range, e.g. 27, 45,
65, 90, 120, 150, 190, 230, 280, 380, 450,
600, 750, 900, 1,300, and 1,800 MHz to
confirm  that  the ESA  meets
the requirements of this annex.

3.2. The Technical Service shall perform the
test at the intervals specified in 1SO
11452-1, third edition 2005 and Amd1l:
2008 throughout the frequency range 20 to | £
2,000 MHz.

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

11.3.2 & Rl H s % PR 1SO 11452-1
Rz Bl 8- 032=-000"
AEFVRE P RIN R

*_—Ei’ Y s £1SO 17025F,u
A ? %&in\w" TR E T
ﬂ 5&*% TFEAL e iRl A

%@wgﬁﬁﬂ7%‘%

§£ 2 o

&&&& P
~

N

11.3.2 &Rl 4 & i B 1SO 11452-1
(Third edition 2005 and amd1:2008)
g2 B 1 820 3 2,000MHz 2 %
AR P TR

FREEG o FY FE RS B2
ISO 17025(Second edition 2005 and
corrigendum:2006) * & :F 84 2
RSk R AT E 2 2 R RE R o
RIS HET EX e R EH R
#g & 8L » 4027, 45, 65, 90, 120,
150, 190, 230, 280, 380, 450, 600,
750, 900, 1,300, # 1,800 MHz » 14

FEiuESA & A fr%#ﬁ

7

“~
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annex.

4.1.2. Test methodology

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

The test shall be performed with vertical
polarization.

4.1.2. Test methodology
The "substitution method" shall be used to

establish

according ISO 11452-2,

2004.

the

test

field  conditions
second edition

The test shall be performed with vertical
polarization.

11.4.

12 #% %% : @ * IS0
11452-22 "5 1% 3 2 i = Rk o

\;IHM R R R 2
VT e

-

11412 plE & @ K& * 1SO

11452-2, 2004

PR TR

=2 pES e 2
BRI 22 R

AR o BRI

-
T e

4.1.2.1. For ESAs in configuration "REESS
charging mode coupled to the power grid"
the test arrangement shall be according to

11.4.

1.2.1 1‘]"/\ J-F r REESS - ﬁ_, ;(\‘

B3 3% (Power grid) | fie®

2 %75 ESA > # B ik 93115

Appendix 3 to this annex. 2_ e o
4.1.2.1.1. The shielding configuration shall 11412118 fr2 pe ¥ B k4 B iw

be according to the wvehicle series
configuration. Generally all shielded HV
parts shall be properly connected with low
impedance to ground (e. g. AN, cables,
connectors etc.). ESAs and loads shall be
connected to ground. The external HV
power supply shall be connected via
feed-through-filtering.

<;'Jm9ﬁg«°si’$“rp7rﬁt&ptr~r5

e

Y T Y B o)

Y

1‘I

[ 6 (hoic el ~ T2 8

+

FE) o) ESAL § ' il 42 7

=

G oo thiNE R T R i A

g,

4 % (Feed-through-filtering) -

4.1.2.1.2. Unless otherwise specified the
length of the LV harness and the HV
harness parallel to the front edge of the
ground plane shall be 1.500 mm (+/- 75
mm). The total length of the test harness
including the connector shall be 1,700 mm
(+300/-0 mm). The distance between the
LV harness and the H V harness shall be
100 mm (+100/-0 mm).

1141.2.1.2 ",/f‘ i s O Sl u

A

e Te w2z KRERIF

2

iz ERB:—7002% (&

[f =3 =%) -

é%%’ﬁ :u“;‘)i ’

FHBEE R —- 00=

=%

(&

200/ 0=%) - MERESR

frd RESR2 Fehppdp s 5 —0

0=

A (t—00/f0=%)
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4.1.2.1.3. All of the harnesses shall be placed
on a non-conductive, low relative
permittivity material (epsilon, < 1,4), at 50
mm (+/- 5 mm) above the ground plane.

1141213 #t3 ERPIcy 2L i
CRR AR B I B LA A I
(epsilon, ‘| f.“ o0 - o )i
o P AEF T 2T 0B (8

f I oK)

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

1141214 3 B R{cy B i R2
B §r % Jh s (Shielded supply line)
2 Z ARV A AR bR F T 2
L B (Bt i * dRER
) TEBFRF D iER G 2 BB

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

11.4.1.2.1.5 “4ﬁ 25 4 R 7 ESAz ¢

BD A {..q_d B 2 il
=FEr Te o

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

1141216 $>08 L0 7 F > 2w/

B m/}ﬁ"ﬁ)@’)’;ﬁ B X A& R
P (MBRIrE BER2 (63 ) o2
;ﬁ*ﬁ?@ﬁ%ﬁ&ﬁm%ﬁbﬂ

Fi) F"*mﬁ?%ﬁ.f@;,a 00
4~%( —00=2%/EO0=%K) -

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

1141217 % 2L% 3 R 7 > B

- o o om an o ox
REAPRIZITI N B EFFE
o

4.2. TEM cell testing (see Appendix 2 to this
annex)

ASHHAREE]

4.2.2. Test methodology
The test shall be performed according 1SO

4.2. (see Appendix 2 to this annex)
B2 HRERE]

4.2.2. Test methodology

The test shall be performed according ISO

11452-3, third edition 2001.

1142 e T 24 2% (TEM cell
testing > %% % - =)
GF&4 x4 %)

1M&2$%%%:
11452-3#, 7

3k B 1SO
P 1 B ARLESA

1142 g+ 2 B4 %

=)
Gy

\\\?{r

11422 iplad ik 4k

TERER)

._

~

N
“

BlE & B 1SO

11452-3, 2001 % = %34 {7 o Pl
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11452-3. Depending on the ESA to be tested the| FZm T_» iF & it @%ESAE\ B A ESARIEA T EE ik
Depending on the ESA to be tested the| Technical Service shall chose the method| # Z A T R INFR LG 2 & x 3| ESAESE v SR A TR NFRKHG
Technical Service shall chose the method| of maximum field coupling to the ESA or] =3 /% o B R BT E o

of maximum field coupling to the ESA or
to the wiring harness inside the TEM-cell.

to the wiring harness inside the TEM-cell.

4.3.2. Test methodology

The test shall be performed according to 1SO
11452-4 on a test bench. As an
alternative the ESA may be tested while
installed in the vehicle according to ISO
11451-4 with the following
characteristics:

(a) The injection probe shall be positioned in

4.3.2. Test methodology

The test shall be performed according to 1SO
11452-4, third edition 2005
and Corrigendum 1:2009 on a test bench.
As an alternative the ESA may be tested
while installed in the vehicle according to
ISO 11451-4 (first edition 1995) with the
following characteristics:

11.4.3.2 @R ik
R iEgy 1ISO 11452-4 # {7 - ESA
¥ g5 1SO 11451-4 #7it & 7]
BH- EXAEDRY -

(@)ix » ¥4+ B 23 pEdE ESA - 7
0 = & e fx R -

(b) %+

A2

=

h ok
B /-

o

B AT S

B g b F kB Ak

11.4.3.2 plzEiRdg @ pIE wplE T 2
4 & i 45 1SO 11452-4 (Third edition
2005 and corrigendum 1:2009) £

7 o ESA ¥ x93 1SO 11451-4 (1995
o )T oA A - R

A _“;f, j:fﬁ_!' °
(@)ii » #F 4k & 2>t pEst ESA - T

0 =& refFipl o

150 mm distance to the ESA to be tested; |(a) The injection probe shall be positioned in((C) " > i 2 # 5 # B4 » FF 4 2R|(D) 5% > 2 o * "B 0 F k- B4t
(b) The reference method shall be used to| 150 mm distance to the ESA to be tested; Fo T o pE AP P

calculate  injected  currents  from|(b) The reference method shall be used to (C)ut = 2 2 0 F 4o R L ~ 3R 4R

forward power; calculate injected currents from q% A EL] o
(c) The frequency range of the method is| forward power;

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

limited by the injection probe specification.

4.3.2.1.1. The shielding configuration shall 114321 Bz % BiEypd iw 4

be according to the vehicle series TR ”L'r"p A g R

configuration. Generally all shielded HV
parts shall be properly connected with low
impedance to ground (e. g. AN, cables,
connectors, etc.). ESAs and loads shall be
connected to ground. The external HV
power supply shall be connected via
feed-through-filtering.

R Rk i et e fuid 4 T

b (Ao R

THEBRE

%) o3 ESA £ § k4T
yﬁoﬂmsﬁﬁﬁﬁ@ﬁ%‘ﬁ

# % (Feed-through-filtering) -

4.3.2.1.2. Unless otherwise specified the

1143.2.2 “,/]r; B

¥

1R KEER
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length of the LV harness and the HV
harness shall be 1,700 mm (+300/-0 mm).
The distance between the LV harness and
the HV harness shall be 100 mm (+100/-0
mm).

R RERZEARRL—- 00

B (2=00/p0=%) - MR

Eafoy REM2 B apeip g 5

—00-% (2 —00/£ 0>~

%)

4.3.2.1.3. All of the harnesses shall be placed
on a non-conductive, low relative
permittivity material (epsilon.< 1.4), at (50
+/-5) mm above the ground plane.

11.4.3.2.3 *1% EHR B E 3 %-;‘;
MrEG A MRS %‘: s
(epsllonr A E A ) e L
PP ARK TG 3T 00K

(B/f72R) o

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

1143243 B 1 e & f 2 &

¥ % 1 (Shielded supply line) %

._#Bf‘ﬁl" Ak {Pf’ﬁ?q,,fﬁ_'\‘*? AE

B b (Bt 91 i i R

original HV-harness from the vehicle may ) VEHER* I BRI ZBRE
be used optionally. HAR o
4.3.2.1.5. Unless otherwise specified, the 11.4.3.25 "4ﬁ L8 3 2 > ESAz ¢

ESA case shall be connected to the ground
plane either directly or via defined
impedance.

HEE i&-z {Z_d B Foz pr Fuid
EFlEEE T o

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

(a) Low voltage harness;

(b) High voltage harness;

(c) AC power lines if applicable;

(d) DC power lines if applicable.

11.43.26 4225 3 7 > B IFSE
&%Tﬁ%ﬁpﬁﬁgﬁé%-
(a) MR R

(b)® & E i ;

o

(C)ima,,/))icl’ﬂ(?“vq}s E‘ )’
(d)f_ - \L /}%l z“ﬁl(? ﬁﬁ i b )

4.4. Stripline testing
4.4.1. Test method

4.4. Stripline testing

4.4.1. Test method

11.4.4 # s gz (Stripline testing )
11.4.4.1 3Egk> % @ iz 2 Ed

11.4.4 % p|E
11.4.4.1 |z 2

B plE A
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This test method consists of subjecting the|This test method consists of subjecting the| 2 % & % SESAz ~ 2 3 R 2| FHEH $ LESAz ~ 2 3 L5

wiring hamess connecting the components| wiring harness connecting the components| 33 *7H = e 5 ATHE S e
in an ESA to specified field strengths. in an ESA to specified field strengths. 11442 3#5% gy @ P 3F5% & P31S0|11.4.4.2 p|iE iRz ¢ ot P& 2 3% 1SO
4.4.2. Test methodology 4.4.2. Test methodology 11452-5 - 11452-5, 2002 % = "EH (7 o
The test shall be performed according to ISO|The test shall be performed according ISO
11452-5. 11452-5, second edition 2002.
4.5. 800 mm stripling testing 4.5. 800 mm stripline testing 1145 ~0 0 2 ¥ RPE% 1145 ~00 = % F PR
4.5.1. Test method 4.5.1. Test method 11451 #F&% > 2 A MAd - BRF|11.451 plzE2 2 dREdD - BR

The stripline consists of two parallel metallic(The stripline consists of two parallel metallic] &~ 0 0 > %2 T 7 & B4 E~ 00 = %:i 2 FEE R THE
plates  separated by 800 mm.| plates separated by 800 mm.| F o FEEEFEEFAMICATHFP B P D o AP EF ARG ATEY Y
Equipment under test is positioned| Equipment under test is positioned centrally| AR5 - REH o (FF B- >~ Bl-| Ri- TEF (LT E -z - F-

centrally between the plates and subjected| between the plates and subjected to an| 4 ) ° I

to an electromagnetic field (see Appendix| electromagnetic field (see Appendix 1 to|s* = 2 fv 3FFE R 2 T F h e Z|(W 2 2 R pl@E ez 73 e 7 8

1 to this annex). this annex). gl EfrMBREARP LR R P BIREITIARF R %
This method can test complete electronic|This method can test complete electronic] T2 iT# B> » Fif * A+ 2| FH B> 2 T gkt & 3

systems including sensors and actuators| systems including sensors and actuators| /]'*tT 4= &2 - 2 KREF o TR =2 - 2LRBL o

as well as the controller and wiring loom.| as well as the controller and wiring loom. It
It is suitable for apparatus whose| is  suitable  for  apparatus  whose
largest dimension is less than one-third of| largest dimension is less than one - third of

the plate separation. the plate separation.
Annex 9 Appendix 3 115 7 & ® % ¥ % ( Absorber
Absorber chamber test chamber test) : ¥+t & TREESS
Test configuration for ESA's involved in mfﬁ-iké 22 2 g (Powergrid) |
"REESS charging mode coupled to the 2  ESA » E s A B R & 3£ 1SO
power grid". The test shall be performed 11452-23 7 > 4@l = Q #77 o
according to 1ISO 11452-2.
GFsa T xdde] G4 T %4 4)
Annex 9 Appendix 4 116 ~ F vl » 3% {4
BCI test "REESS * ¢ fics @ 2 1 T &
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Test configuration for ESAs involved in (Power grid) | 2 #1% ESA > &%

"REESS charging mode coupled to the fe B R & $x1S0O 11452-43 i7 > 4- )

power grid". The test shall be performed Z —¥5F o

according to 1SO 11452-4. (;3?—9}\* AL

HSEHARER]
Annex 10 Annex 10 12. ESA(Z } T #8/% F 5% )2 %712, ESA(E * = #8/7 + % 8)2 %
Method(s) of testing for immunity to and|Method(s) of testing for immunity to and| fi3cé+% 4% 4 R > * AT ET 2 fLE 4 PIE D 2

emission of transients of| emission of transients of|... .

electricallelectronic sub-assemblies electrical/electronic sub-assemblies 122 5- Z /2 v RET HRA L B 12 2 Bt iR RR B E T T IR
.0 HEP 2 a4 RIERERE 2 LR 4 RIFREREISO 7637-2
2.lmmunity against transient disturbances|2.lmmunity against transient disturbances| 1SO 7637-2%t % s ZE H s i@ T (__Second edition 2004 and

conducted along 12/24 V supply lines.

Apply the test pulses 1, 2a, 2b, 3a, 3b and 4
according to the International Standard
ISO 7637-2 to the supply lines as well as
to other connections of ESAs which may

be operationally connected to supply
lines.
3.Emission of  transient  conducted

disturbances generated by ESAs on 12/24
V supply lines

conducted along supply lines

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

3.Emission of transient conducted
disturbances generated by esas on supply
lines

TR 2. ESAREEE 4 ], 2a, 2D, 3a

3b %

123 d #13 ESA* - /- »w REF R

AT A A TR IR H st (R

5 F L8 1SO 7637-2%

BRI R

amd1:2008 ) ¥+ 7 msmE H @ 3
* sz ESAEELE 41, 23, 2b, 3a
3b 2 42 EERR A o

123 s A A 4 8 %l\ A
T b * Jx B % & ¥ ISO
7637-2(Second edltlon 2004 and

Measurement according to the International|Measurement according to the International] % H # 4% 3 T /h& #73 ESAz | amdl:2008) & | % hs 2 H s i 4%

Standard ISO 7637-2 on supply lines| Standard 1SO 7637-2 (second edition| %2k o 3 % RMESAZ gk o

as well as to other connections of ESAs| 2004 and Amdl1: 2008) on supply lines as

which may be operationally connected to| well as to other connections of ESAs which

supply lines. may be operationally connected to supply

lines.

Annex 11 Annex 11 LB R R R R A 2t 2 2213 BRI R RARTE L G 2 B
Method(s) of testing for emission of{Method(s) of testing for emission of| &> /% > %
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harmonics generated on AC power lines
from vehicle

1. General
1.1. The test method described in this annex
shall be applied to vehicles in

configuration "REESS charging mode
coupled to the power grid"

1.2. Test method

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

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

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

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

harmonics generated on AC power lines
from vehicle

1. General

1.1. The test method described in this annex
shall be applied to wvehicles in
configuration "RESS  charging mode

coupled to the power grid"

1.2. Test method

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

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

(@) IEC 61000-3-2 (edition 3.2 - 2005 +
Amdl: 2008 Amd2: 2009) for
input current in charging mode < 16 A per
phase for class A equipment;

(b) IEC 61000-3-12 (edition 1.0 - 2004) for
input current in charging mode > 16 A and
<75 A per phase.
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2. Vehicle state during tests

2.1. The vehicle shall be in configuration
"REESS charging mode coupled to the
power grid".

The state of charge (SOC) of the traction
battery shall be kept between 20 per cent

2. Vehicle State during Tests

2.1. The vehicle shall be in configuration
"RESS charging mode coupled to the power
grid" at rated power until the AC current
reached at least 80 per cent of its initial
value.
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and 80 per cent of the maximum SOC
during the whole time duration of the
measurement (this may lead to the
measurement being split into different time
slots with the need to discharge the
vehicle's traction battery before starting the
next time slot). If the current consumption
can be adjusted, then the current shall be
set to at least 80 per cent of its nominal
value.

The vehicle shall be immobilized, engine
OFF.

And all other equipment which can be
switched on permanently by the driver
or passenger should be OFF.
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3. Test arrangements

3.1. The observation time to be used for the
measurements  shall be as for
quasi-stationary equipment as defined in
IEC 61000-3-2, Table 4.

3.2. The test set-up for single phase vehicle
in configuration "REESS charging mode
coupled to the power grid" is shown in
Figure 1 of the appendix to this annex.
72 HRFRIE]

3.3. The test set-up for three-phase vehicle in
configuration "REESS charging mode
coupled to the power grid" is shown in
Figure 2 of the appendix to this annex.

3. Test Arrangements

3.1. The observation time to be used for the
measurements shall be as
quasi-stationary equipment as defined in
IEC 61000-3-2 (edition 3.2 - 2005 + Amd1:
2008 + Amd2: 2009) Table 4.

3.2. The test set-up for single phase vehicle in
configuration "RESS charging mode
coupled to the power grid" is shown in
figure 1 of Appendix 1 to this annex.
HSEHARER]

3.3. The test set-up for three-phase vehicle in
configuration "RESS charging mode
coupled to the power grid” is shown in
figure 2 of Appendix 1 to this annex.
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4. Test requirements

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

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

4.3. The limits for single phase "REESS
charging mode coupled to the power grid"
with input current > 16 A and < 75 A per
phase are given in Table 4 of paragraph
7.3.2.2.

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

44, The

4. Test Requirements
4.1. The measurements of even and odd

current harmonics shall be performed up to
the fortieth harmonic.

4.2. The limits for single phase or three-phase

"RESS charging mode coupled to the
power grid" with input current < 16 A per
phase are given in paragraph 7.3.2.1. Table
3.

4.3. The limits for single phase "RESS

charging mode coupled to the power grid"
with input current > 16 A and < 75 A per
phase are given in paragraph 7.3.2.2. Table
4,

limits for three-phase "RESS
charging mode coupled to the power grid"
with input current > 16 A and < 75 A per
phase are given in paragraph 7.3.2.2. Table
5.
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4.5. For three-phase "REESS charging mode|4.5. For three-phase "RESS charging mode| = #p " REESS* & %s-;\j IR AR ﬁ;] *»>16 X B2 <IS X £
coupled to the power grid" with input| coupled to the power grid" with input (Power grid) | fel 2 @ iﬁ‘* AP Ae il E.5.3.22 £~ 2 4] o
current > 16 A and < 75 A per phase, when| current > 16 A and < 75 A per phase, when| & Jitdig » < Gh - S ZpE ¥ | b F
at least one of the three conditions a), b) or| at least one of the three conditions a), b), ¢)| **— 7 % )T‘iz,—sb 4 &5.3.2. 2%\ z
c) described in clause 5.2. of IEC| described - 78 - in IEC 61000-3-12 (edition| 2. ‘l%H °
61000-3-12 is fulfilled, then the limits| 1.0 - 2004) clause 5.2, is fulfilled then the
given in Table 6 of paragraph 7.3.2.2. can| limits given in paragraph 7.3.2.2. Table 6
be applied. can be applied.
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voltage changes, voltage fluctuations and
flicker on AC power lines from vehicle

1. General

1.1. The test method described in this annex
shall be applied to vehicles in
configuration "REESS charging mode
coupled to the power grid"

1.2. Test method

This test is intended to measure the level of
voltage changes, voltage fluctuations
and flicker generated by vehicle in
configuration "REESS charging mode
coupled to the power grid" through its AC
power lines in order to ensure it is
compatible with residential, commercial
and light industrial environments.

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

(@ IEC 61000-3-3 for rated current in
"REESS charging mode" < 16 A per phase
and not  subjected to  conditional
connection;

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

changes, voltage fluctuations and flicker
on AC power lines from vehicle

1. General

1.1. The test method described in this annex
shall be applied to wvehicles in
configuration "RESS  charging mode

coupled to the power grid"
1.2. Test method

This test is intended to measure the level of

voltage changes, voltage fluctuations
and flicker generated by wvehicle in
configuration "RESS charging mode

coupled to the power grid" through its AC
power lines in order to ensure it is
compatible with residential, commercial
and light industrial environments.

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

(a) IEC 61000-3-3 (edition 2.0 - 2008) for

rated current in "RESS charging mode"
< 16 A per phase and not subjected to
conditional connection,

(b) IEC 61000-3-11 (edition 1.0 - 2000) for

rated current in "RESS charging mode" >
16 A and <75 A per phase and subjected to
conditional connection.
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2. Vehicle state during tests
2.1. The vehicle shall be in configuration
"REESS charging mode coupled to the

2. Vehicle State during Tests
2.1. The vehicle shall be in configuration

"RESS charging mode coupled to the power
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power grid". grid" at rated power until the AC current| T o A I R | I APt s o ] I
The state of charge (SOC) of the traction| reached at least 80 per cent of its initial| 2. & 7 ( Traction battery ) 2. & £| 2 HA4 42 a L2 ~0 o

battery shall be kept between 20 per cent
and 80 per cent of the maximum SOC
during the whole time duration of the
measurement (this may lead to the
measurement being split into different time
slots with the need to discharge the
vehicle's traction battery before starting the
next time slot). If the current consumption
can be adjusted, then the current shall be
set to at least 80 per cent of its nominal
value.

The vehicle shall be immobilized, engine
OFF.

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

value.
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3. Test arrangements

3.1. The tests for vehicle in configuration
"REESS charging mode coupled to the
power grid" with rated current <16 A per
phase and not subjected to conditional
connection shall be performed according
to paragraph 4. of IEC 61000-3-3.

3.2. The tests for vehicle in configuration
"REESS charging mode coupled to the
power grid" with rated current > 16 A and
< 75 A per phase and subjected to

3. Test Arrangements

3.1. The tests for vehicle in configuration
"RESS charging mode coupled to the power
grid" with rated current < 16 A per phase
and not subjected to conditional connection
shall  be performed  according IEC
61000-3-3 (edition 2.0 - 2008) paragraph 4.

3.2. The tests for vehicle in configuration
"RESS charging mode coupled to the power
grid" with rated current > 16 A and < 75 A
per phase and subjected to conditional
connection shall be performed according
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conditional connection shall be performed| IEC 61000-3-11 (edition 1.0 - 2000)[14.3.3 2 §mr*t REESSh % #i: | ¥ 2 R /A5 2 e B R > Bkl
according to paragraph 6. of |IEC| paragraph 6. 23 2% (Power grid) | 2. fe®| 4o— ~ b’L’rr‘F
61000-3-11. 33. The test setup for vehicle in| Ak iRSkFeE AcBl- 2 2 —2 BGHES F A A1)

3.3. The test setup for wvehicle in| configuration "RESS charging mode| = w 2__=Z #17: o
configuration "REESS charging mode| coupled to the power grid" is shown in|( %—%ﬁii‘j R%ER)
coupled to the power grid" is shown in| figure 1 of Appendix 1 to this annex.

Figures 1a and 1b of the appendix to this| [ 55+ H AF1%]
annex.
[FE2E EARER]

4. Test Requirements 4. Test Requirements 14.4 E5% & & 14.4 plzE& &

4.2. The limits for vehicle in configuration|4.2. The limits for vehicle in configuration 14 42 # 4w REESSh % s %3 144 28 iﬁiRESS LR TRET R
"REESS charging mode coupled to the| "RESS charging mode coupled to the power| & 4 (Powergrid) | e ® 2 *24] »| /5 fe ¥ 2 T4 » 254214 - >
power grid" with input current < 16 A per| grid" with input current < 16 A per phase| %5.4.2.1 * 4pfg 2 T v | *T 30 F AP T nSI6% B ¥ X F T
phase and not subjected to conditional| and not subjected to conditional connection| — = %3 » ® * X FEiEE iR o| FEF@E
connection are  given in  paragraph| are given in paragraph 7.4.2.1. Table 7.
7.4.2.1. 4.3. The limits for vehicle in configuration

4.3. The limits for vehicle in configuration| “RESS charging mode coupled to the power|14.4.3 # §m REESS™t % #-;¢ i % 1 (1443 & §8RESS A ¢ #;' T & 2
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conditional connection are given in| Table 8. T_E AR o
paragraph 7.4.2.2.

Annex 13 Annex 13 15. B 4@ i 2 B R R RRNSAE|LS, BRI R L R R DEHIE @

Method(s) of testing for emission of|Method(s) of testing for emission of| & #3F & cbdifzk = 2 e 23 Rl A
radiofrequency conducted disturbances| radiofrequency conducted disturbances|15.1 — #&x3R 2_ 15.1 - SR 2

on AC or DC power lines from vehicles
1. General
1.1. The test method described in this annex
shall be applied to wvehicles in

on AC or DC power lines from vehicle.

1. General

1.1. The test method described in this annex
shall be applied to vehicles in
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configuration "REESS  charging mode
coupled to the power grid".

1.2. Test method

This test is intended to measure the level of
radio frequency conducted
disturbances generated by wvehicle in
configuration "REESS charging mode
coupled to the power grid" through its AC
or DC power lines in order to ensure it is
compatible with residential, commercial
and light industrial environments.

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

configuration "RESS  charging mode
coupled to the power grid".

1.2. Test method

This test is intended to measure the level of

radio frequency conducted
disturbances generated by vehicle in
configuration "RESS charging mode

coupled to the power grid" through its AC
or DC power lines in order to ensure it is
compatible with residential, commercial
and light industrial environments.

If not otherwise stated in this annex the test
shall be performed according to CISPR
16- 2-1 (edition 2.0 - 2008).
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#%CISPR 16-2-1 (Edltlon 2.0 - 2008)
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2. Vehicle state during tests

2.1. The vehicle shall be in configuration
"REESS charging mode coupled to the
power grid".

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

2. Vehicle state during tests
2.1. The vehicle shall be in configuration

"RESS charging mode coupled to the power
grid" at rated power until the AC or DC

current reached at least 80 per cent of its|zL

initial value.
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The vehicle shall be immobilized, engine
OFF.

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

I‘j Fﬁg Bg o

3. Test arrangements

3.1. The test shall be performed according to
clause 7.4.1. of CISPR 16-2-1 as
floor-standing equipment.

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

Artificial networks

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

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

The AN shall be placed as defined in Figures
lato 1d.

(B2 ERRE]

3.3. The test set-up for the connection of the
vehicle in  configuration  "REESS
charging mode coupled to the power grid"
is shown in Figure 1a to 1d of the appendix
to this annex.

3.4. The measurements shall be performed
with a spectrum analyser or a scanning
receiver.

The parameters to be used are defined in

3. Test Arrangements

3.1. The test shall be performed according to
CISPR 16-2-1(edition 2.0 - 2008) clause
7.4.1. as floor-standing equipments.

3.2. The artificial mains network to be used
for the measurement on vehicle is defined
in CISPR 16-1-2 (edition 1.2: 2006), clause

4.3.

3.3. The test set-up for the connection of the
vehicle in configuration "RESS charging
mode coupled to the power grid" is shown
in figure 1 of Appendix 1 to this annex.

3.4. The measurements shall be performed
with a spectrum analyser or a scanning

receiver.

The parameters to be used are respectively

defined

in CISPR 25 (second edition

15.3 @ & %
15.3.1 43 CISPR 16-2-1
K E o
15.3.2 = #xCISPR 16-1-2% 4.3 ¢
R ER T RE PP
H#t 4 B (Artificial network > AN)
MHEERERBE X A hgys T

> 4%

$ #7415

=N

=8

0o R R RS RN T
BL

A - PR EERDOE PEE PR

3T 0m f o
Wi e RS ieB- 72 - “B-

T2 - g oo

GF33 x4 1)

15.3.3 2 f@/w > TREESS % § #-5% i
%323 % (Power grid) | 2. fie¥
AR AR EACR - T 2 - - B
= T 2 Z Brop e

1534 B * HLr TR FHhE
YT TR o TR Y Sl R Y
$Bi- = ~F-w o

GFE3 T A1)

15.3 RIE &

15.3.1 #43CISPR 16-2-1 (edition 2.0
-2008)% &7.415%H A K F
15.3.2 i #CISPR 16-1-2 (edition 1.2:
2006)% 4. 3 i * HIRERT R
£ 572 45 -

1533 2 §m A>T RESS L § #0787 i
SR G 2 e K  ESE
= e R B

1534 i ¢ * Hp A 47 R & #ﬂ?%":f{_'j{
WH TR F - FHBEYER
CISPR 25 (Second edition 2002 and
corrigendum 2004) % %4.5.1 (table

105




BB NF

RN

BTN E AR Bk

HERPN 2 HRiE2

Table 1 and Table 2.
[FESEERFK]

2002 and corrigendum 2004) clause 4.5.1
(Table 1) and 4.5.2 (Table 2).

1) and 4.5.2 (table 2) -

4. Test Requirements

4.2. Measurements shall be performed with
average and either quasi-peak or peak
detectors. The limits are given in paragraph
7.5.Table 7 for AC lines and Table 8 for
DC lines. If peak detectors are used a

4. Test Requirements
..U

4.2. Measurements shall be performed with

average and either quasi-peak or peak
detectors. The limits are given in paragraph
7.5. Table 9 for AC lines and Table 10 for
DC lines. If peak detectors are used a

154 #F% & &

1542 € Rl * 328

E E el

o U EAeiE v 552 T H A

S REHRTRR A N R
R RARGE o Rk Bk

me ‘L/
JCISPR 124 % 7 = 04 b 2 &

154 Pl &

1542 &

Bl T O R A

® o U] B AriE 5.5 T B A
4 BEHURTRR A - 0B

$1

TIREURF o 0 e B

iz 4z CISPR 12 (Fifth edition, 2001

correction factor of 20 dB as defined in| correction factor of 20 dB as defined in| & fx#c > » REFIF* o and amd1:2005)#x * 1 204 b 2 &
CISPR 12 shall be applied." CISPR 12 (fifth edition, 2001 and Amd1: ol » BiF U
2005) shall be applied.
Annex 14 Annex 14 16. B fpie B2 T 2 3 Bkﬁ‘} Boehat|16. B R E T A G g B
Method(s) of testing for emission of/Method(s) of testing for emission of) 47 @ %‘rﬁ*{%ﬁ R RE S 2
radiofrequency conducted disturbances| radiofrequency conducted disturbances|16.1 — 4% 16.1 - 4z z
on network and telecommunication| ©N network and telecommunication access|16.1.1 * & fﬁq% 2 7356? RIPES ),T‘iz,—ﬁ 16.1.1 & &R fb2 PIoE = 2 g * »°
access from vehicles from vehicle 3 TREESS % #:# % % | RESSAR A T2 k4o e
1. General 1. General (Power grid)  fie § 2 8 4 ° B2 3w o
1.1. The test method described in this annex|1.1. The test method described in this annex|16.1.2 &g = ;'é DM RO & LRIE(16.1.2 plEE DM REALR L RE
shall be applied to vehicles in| Shall be applied to vehicles inj T REESS % § # ;% i % 7 4| RESSATH AT R2T R/ g pe
configuration "REESS  charging mode| configuration "RESS  charging ~ mode|  ( Power qrid)  fie ¥ 2 @ iﬁi i B2 B gmo Gd BmpRLE T E A
coupled to the power grid". coupled to the power grid™. d 3R TR EER G A4 | 5 A2 MEE %l_#g% %5 FEIE
1.2. Test method 1.2. Test method SR B RS AR BAZTE r‘s ¥ % friEl 1%
This test is intended to measure the level of|This test is intended to measure the level of| % « & £ Ffrds1 £ X FHEAP| BAF - FL R & AT T4 2 A

radio frequency conducted
disturbances generated by wvehicle in
configuration "REESS charging mode
coupled to the power grid" through its
network and telecommunication access in

radio frequency conducted
disturbances generated by wvehicle in
configuration "RESS charging mode

coupled to the power grid" through its
network and telecommunication access in

~

FooE L ‘“srfr%”ﬁ “tdp T R ik

Jis i :;rguspR 22 (Edition 6.0 - 2008)
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order to ensure it is compatible with
residential, commercial and light industrial
environments. If not otherwise stated in
this annex the test shall be performed
according to CISPR 22.

order to ensure it is compatible with
residential, commercial and light industrial
environments. If not otherwise stated in this
annex the test shall be performed according
to CISPR 22 (edition 6.0 - 2008).

2. Vehicle/ state during tests

2.1. The vehicle shall be in configuration
"REESS charging mode coupled to the
power grid".

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

The vehicle shall be immobilized, engine
OFF.

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

2. Vehicle/ ESA State during Tests
2.1. The vehicle shall be in configuration

"RESS charging mode coupled to the power
grid" at rated power until the AC or DC
current reached at least 80 per cent of its
initial value.

16.2. & §m/ ESA*: 325 8 I ek f

16.2.1% 4@ i At T REESS % § 45
i@ 27 g (Power grid)
)(\ » ‘—El_ﬁ T o

a2 § # (Traction battery) 2. ¢ &

| fb?ﬁ:

16.2. 2 §m/ ESA*: 25 B B ak &

$116.2.1 2 4 i >t "RESS: 42 1 7
R BN AT "}{:'Flfilé;}:ﬁ-f:r
o LA ¥ I S M e ) ey S|

/\Oo

A B2 A2

(SOC) » *+ & Pl A 4 5 4= B P
& 3% & ﬁ’»"mg_i'ﬁéu\g:
IRAZ N0 ZRBET R ERR
& B R A e enE]HE (sub-bands)
BT - Bal¥pz o3 & HD im
LR e ) e B iRl AT
BEOPTIRELI D EEFEEZR
RN
PR A AR MPSIE g o
BTl RSN R R BT e
PR 2 e S BB o

3. Test arrangements

3.1. The test set-up shall be performed
according to paragraph 5. of CISPR 22 for
conducted emissions.

3. Test Arrangements
3.1. The test set-up shall be performed

according to CISPR 22 (edition 6.0 - 2008)
paragraph 5 for conducted emissions.

16.3 @t §
16.3.1 =3 CISPR 22% &5 > # 7 &
g st o

16.3 Bl &
16.3.1 iz ¥ CISPR 22 ClSPR—22
(Edition 6.0 - 2008) % &5 # {7 &

16.3.2 &y CISPR 22% %9.6.2> i¢ *

g.»,;:ﬁqt °
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3.2. The impedance stabilisation to be used
for the measurement on vehicle is defined
in paragraph 9.6.2. of CISPR 22.

Impedance Stabilization

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

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

The measuring port of each IS shall be
terminated with a 50 ohm load. The IS
shall be placed as defined in Figures 1a to
1d.

3.3. The test set-up for the connection of the
vehicle in  configuration  "REESS
charging mode coupled to the power grid"
is shown in Figures la to 1d of the
appendix to this annex.

{FF ﬁ ? * ’Fr’]

If it is impossible to guarantee the
functionality of vehicle, due to introduction
of IS, an alternate method described in
CISPR 22 (according to Figures 2a to 2d of
this annex) shall be applied.

{FF ﬁ ? * ’Fr’]

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

3.2. The impedance stabilisation to be used for
the measurement on vehicle is defined
in CISPR 22 (edition 6.0 - 2008) paragraph
9.6.2.

3.3. The test set-up for the connection of the
vehicle in configuration "RESS charging
mode coupled to the power grid" is shown
in figure 1 of Appendix 1 to this annex.

F34 7 %44

3.4. The measurements shall be performed
with a spectrum analyser or a scanning
receiver. The parameters to be used are
respectively defined in CISPR 25 (second
edition 2002 and corrigendum 2004) clause

e pift T EE RSP g -

16.3.2 i #CISPR 22 (Edition 6.0 -
2008) # 9.6.2 > it * [ s T E

reE ke £ % B (Impedance
Stabilization > 1S)
AR RS EFUfE T B 0

j‘ji:ﬁo

PR E R RS R ARS TG

t oA R E L A s
B o
& - ll} 2R #mfﬁf KEJ? rrJE P ;}- ‘TFT(PO”)

BEF T 0Fe b o BB 2
2. —2 Bl- > 2 - % e agg T
B

16.3.3 2 fm»t T REESS ™ 7 #i5¢ i
27 % (Power grid) | fe® 2 K
pé'fﬁﬁo_giir'@ - A2 —~Bl=
Z_Z TR BTIT o
(Pﬁ ZQ;"; %’f‘ﬁ;)

] A%

S

—f";}%?’r FE';J:mfs% LB@": ’ jﬂ_ /2-

Fa ih- B
SR E
Li—

fw2 7 et > ¥ 1 CISPR 22
(4cBl=- = 22— ~Bl= - 2

T )23 EA TN
FEr&R)

e
H

Ty

=19 ¥
G4

1634 B * HHLITREFh
T TR R o AT Sl L Y

F PR —

:\2-\-—-110

2712 4 -

16.3.3 # iﬁ”n}* >*RESS 7 & 3N T i
BLRA G AR 2 kil SRR
wF= (5w o

GF&3 R x4 %)

16.3.4 Ji & * AF 3 A 47 R 2 %‘%#’#&1{
*#iuﬁf”Mc’ 7}&)@‘? ,/F!E
CISPR 25 (Second edition 2002 and
corrigendum 2004) # &4.5.1 (table
1)% 4.5.2 (table 2) -
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4.5.1 (Table 1) and 4.5.2 (Table 2).

4. Test Requirements

4.2. Measurements shall be performed with
average and either quasi-peak or peak
detectors. The limits are given in Table 9 of

4. Test Requirements

4.2. Measurements shall be performed with
average and either quasi-peak or peak
detectors. The limits are given in paragraph

16.4 k& &

1642 TR * ¥aiE s BaE N E
LR o U] e 562
T_o 4% {8k B4k 3 CISPR 123

164 2% &

1642 TR ® * aE ~ BaE g g
B AE o L EArif 2 562 R
o Y B ek F4e ik 5 CISPR 12

paragraph 7.6. If peak detectors are used a| 7.6. Table 11. If peak detectors are used a| * 7 = (4 b 2. & ¥ » B&#F| (Fifth edition 2001 and amd1:2005)
correction factor of 20 dB as defined in| correction factor of 20 dB as defined in| 123§ * o B 204 P 2Kk hlic s BT
CISPR 12 shall be applied." CISPR 12 (fifth edition 2001 and Amd1: L E o
2005) shall be applied.
Annex 15 Annex 15 17. ;;:_éy;ﬁi, 2B R TR 17 LB RN E BN R R T
Method of testing for immunity of vehicles|Method(s) of testing for immunity of F ﬁﬁi % ;4 (Electrical fast qT PeiE TR R R G T AR R 4 R
to electrical fast transient/burst| vehicles to electrical fast transient/burst tranS|ent ) [ F 3 3 # ( Burst| 7 E

disturbances conducted along AC and
DC power lines

1. General

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

1.2. Test method

This test is intended to demonstrate the
immunity of the vehicle electronic systems.
The vehicle shall be subject to electrical
fast transient/burst disturbances conducted
along AC and DC power lines of the
vehicle as described in this annex. The
vehicle shall be monitored during the
tests.

disturbances conducted along AC and
DC power lines

1. General

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

1.2. Test method

This test is intended to demonstrate the
immunity of the vehicle electronic systems.
The vehicle shall be subject to electrical
fast transient/burst disturbances conducted
along AC and DC power lines of the
vehicle as described in this annex. The
vehicle shall be monitored during the tests.

If not otherwise stated in this annex the test

disturbance ) #3K 4 7 4 F5%
17.1 - 4%
17.1.1 ﬂ\a:*FL;pw IR E) 5
v TREESS % ¢ # 7%t & T 4
(Power grid) | fie ¥ 2 & 4@ o
1712 #E% > Z2 2% AR S HEP
BT R LR o BE R
B

=<

@ E BT RAR Y O F
- i o7 5 % gk (Electrical fast
transient ) / & = ¥ & ( Burst
disturbance ) & ¥ - ;2 H R 2 i
BAER o FHF & AT T
A iz 35 1EC 61000 4-4385% o

2171 - BRE

1701 & &40 2 R3S 2 i *
RESSA S H A T@ %2R/ o i

m

DHRERA R EScA
KA AEA o RBE
Z‘Em m/}g‘lﬁpmﬁ,sﬁ -
ER R T R o PR B
Tl E ”"E‘.FP%F ’"Lrif
J@lw;lEc 61000- 44(2L
edltlon 2004) B8 ©

Rlie
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If not otherwise stated in this annex the test

shall be performed according to IEC

shall be performed according to IEC| 61000- 4-4: 2nd edition 2004.
61000- 4-4.
2. Vehicle state during tests in|2. Vehicle state during tests in configuration|17.2 & #& & s>t REESS v & #5%:2(17.2 & 4% & >t RESS ¢ T 03¢ ™ i
configuration ""REESS in charging mode| "RESS in charging mode coupled to| % % (Power grid) fic ¥ \;{% B | B2 RA e el 2 ki
coupled to the power grid" the power grid" 17.2.1 % B ESRE o B R (1721 £ R RERE > A
2.1. The vehicle shall be in an unladen|2.1. The vehicle shall be in an unladen| & f §*2 ;}Lﬁi ° O AR PR
condition except for necessary test| condition except for necessary test 17 2L1IEH 8 4w M PF I HF 2 Jl7211HAZ 2 m-MPIHF 2
equipment. equipment. KR IS A TS
2.1.1. The vehicle shall be immobilized,2.1.1. The wvehicle shall be immobilized,|17.2.1.2# PN 71&;}# Ak 17.2.1.2—??1@;_';2!&,1%;@
engine OFF and in charging mode. engine OFF and in charging mode. BRI B 2 s B R BRI R 2 PR R B R R
2.1.2. Basic vehicle conditions 2.1.2. Basic vehicle conditions FoB d RERA TR His g B 4 RFEAER - H i g R M
The paragraph defines minimum test|It defines minimum test conditions (as far as| #Ap R # it fo B 4 2. 8 iﬁi KiL F :}7,{ HihEk S 2B iw, KA g
conditions (as far as applicable) and| applicable) and failures criteria for| * ¥ F X R RIWHE TR 2| g 2 RRBHER TE 2 220
failures criteria for vehicle immunity tests.| vehicle immunity tests. Other vehicle e Ff:"%? oo
Other vehicle systems, which can affect| systems, which can affect immunity related (FF 2FYE RAER) GFr$3 7 2%%)

immunity related functions, shall be tested
in a way to be agreed between
manufacturer and Technical Service.
CRSAEERD

functions, must be tested in a way to be
agreed between manufacturer and Technical
Service.

%4 F % 44]

3. Test equipment

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

3.3. The coupling/decoupling network shall
meet the condition defined in paragraph
6.2. of IEC 61000-4-4. When the
coupling/decoupling network cannot be

3. Test equipments

.0

3.2. The transient/burst generator shall meet
the condition defined in paragraph 6.1 of
IEC 61000-4-4: 2nd edition, 2004.

3.3. The coupling/decoupling network shall
meet the condition defined in paragraph 6.2.
of IEC 61000-4-4: 2nd edition, 2004. When
the coupling/decoupling network cannot

173 &% K &

1732 %% A2 4 B R # & 1EC
61000-4-4% & 6.1484 -

1733 8 &

12248 &

B (CDN) Js ¢

£ |EC 61000-4-43 6.2« % 48

Y

ey 2 ez
e E\‘ RIS

# B (CDN)7 40 8 * 2
TR ¥

S S

17.3 RIEEK &

1732 #7ji "% e g 2 B+ & IEC
61000-4-4(2nd _edition, 2004) § &

6.1 4 °
17.33 48 & /248 & %8 (CON) & 1 &

IEC 61000-4-4(2nd edition, 2004) %
62445 o k48 L8 L R
(CDN)Z i # * 2 in & % im § R4
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used on AC or DC power lines, the
capacitive coupling clamp defined in
paragraph 6.3. of IEC 61000-4-4 can be
used.

be used on AC or DC power lines, the
capacitive coupling clamp defined in
paragraph 6.3. of IEC 61000-4-4: 2nd
edition, 2004, can be used.

%3t |IEC 61000-4-43 &6.32 % $1

e AR

=

P EH & v R oz |EC
61000-4-4(2nd edition, 2004) % &-6.3

\49#%\%#3:«'\'—,— °

4. Test Setup

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

4.3. The Technical Service shall perform the|...

4, Test Setup

4.1. The vehicle test setup is based on the
laboratory type setup as described in
paragraph 7.2. of IEC 61000-4-4: 2nd
edition, 2004.

17.4 Eskpe
1741 ? jm2 @ fe ¥ 4 ik 45 IEC
61000-4-4% & 72403452 F % %
FA2fe R -

17.43 iRl 48 4 & 2 B 5.7.2.1 40 §

17.4 plidpe i

1741 2 @2 Pl3Efe B
61000-4-4(2nd edition, 2004) % &7.2
TR P AR LRE o

% i % IEC

1743 H I B J M o P57 21 4

test as  specified in  paragraph|4.3. The Technical Service shall perform the| # {7:8% o 7 RIEE o
7.7.2.1. Alternatively, if the manufacturer| test as  specified in paragraph‘k_g_ > ¥ 'i-iz #’t wd 2 £1SO 17025|%F i (772 5 » % ¢ ;;—dﬂz #Ed 7 &
provides measurement from a test| 7.7.2.1. Alternatively, if the manufacturer| 33.3% °© ‘?. dE PR 2 F % % | 1SO 17025(Second edition 2005 and
laboratory accredited to the applicable| provides measurement from a test "Lr:':-ﬂi = Pl ‘1" ' B tﬁf#ﬁw Corriqendum'2006);,1;i4 2 ok T
parts of ISO 17025 and recognized by the| laboratory accredited to the applicable parts| 2 @+ & * &R fefd > 7 EFR L N EZREFTH - RRBHET :é’a‘&
Type Approval Authority, the Technical| of ISO 17025 (second edition 2005 and| :i& {7285k ° # IR /?Jpé'/ B imE & A
Service may choose not to perform the test| Corrigendum: 2006) and recognized by the fﬁq% °
to confirm that the vehicle meets the| Approval Authority, the Technical Service
requirements of this annex. may choose not to perform the test to
confirm that the vehicle meets the
requirements of this annex.
5. Generation of required Test Level 5. Generation of required Test Level 175 35 & &2 25| 175 Pl % &2 24|
5.1.1. The test method according to IEC|5.1.1. The test method according to IEC|17.5.1.1 # % & #& B IEC|17511 | # B i R IEC

61000-4-4 shall be used to establish the test
level requirements.

5.1.2. Test phase

The vehicle shall be positioned on the ground

61000-4-4: 2nd edition, 2004 shall be used to
establish the test level requirements.

5.1.2. Test phase

The vehicle shall be positioned on the ground

61000-4-4 > 3= > 5% F 5 & f o
17512 #F&%A2R
ﬁ%%%ﬁ%waro@@‘\’@

* CDN* % A s ™ > 0 g % DT

61000-4-4(2nd edition, 2004) » = =
PlEE R R
17512 B4k
Eﬁj:@)fgfé‘%%;:*“% Fboo kBl - o 1’%

plane. The electrical fast| plane. The electrical fast| &7 AL "% L (EFT/ B)2. & ;835 4¢ %?E' * CON*t % 5 58T » g F i
transient/burst (EFT/B) shall be applied on| transient/burst (EFT/B) shall be applied on| #He% jit/E i T R A o @Bk fie ¥ | A7 in "% Br(EFT/ B)2. & 3% %5 4o 3¢ E"r
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the vehicle on the AC/DC power lines in| the vehicle on the AC/DC power lines in| #3iz4x*t 2% 3R 2
common modes by wusing CDN as| common modes by using CDN as described
described in Figure 1 of the appendix to| in appendix 1, figure 1 of this annex, The
this annex. The test set-up shall be noted| test setup must be noted in the test report.

in the test report.”

R ) LR o R R
B R AR 4

Annex 16 Annex 16 18. B dm i 2 B R RRNRANS. BRI E E LR IRADOR LD
Method of testing for immunity of vehicles|Method(s) of testing for immunity of] &% 4 5 4 5% > 2 WA EAS PRS2

to surges conducted along AC and DC| vehicles to surges conducted along AC|...
power lines and DC power lines 1811 » &R 2 Fé% Mg * 1811 » &2 P éﬁ” i LY

3 REESS % % #- 4 i@ % T % RESSAZH AT @ BT R 45 fie
(Power grid) fe ¥ 2 2 4 ° B2 B 4m e

“1\\-

1.1. The test method described in this annex|1.1. The test method described in this annex

shall only be applied to vehicles. This
method concerns only the configuration of
the vehicle with "REESS charging mode

shall only be applied to vehicles. This
method concerns only the configuration of
the vehicle with "RESS in charging mode

coupled to the power grid". coupled to the power grid".
1.2. Test method 1.2. Test method 18.1.2 5k > 2 1 3% 1 B H P (1812 pliE >3 P RFEL R IEP
This test is intended to demonstrate the|This test is intended to demonstrate the| & iﬁ&*’ W hB2Z LB o BERNS| B iﬁ:‘: %}kﬁn G REA o BRI
immunity of the vehicle electronic systems.| immunity of the vehicle electronic systems.| # §& < /it 2 E /i TR P HR % ERTE ]

EorR R hR A g
The vehicle shall be subject to surges| The vehicle shall be subject to surges| [ %? FEHEYT I RBART I F %’l o PR B IRBARE H o B
conducted along AC and DC power lines of| conducted along AC and DC power lines of| 4 & & A 3 “ridp 0 Rl BiERIEC| F & A 3 7 i P % ¥5 IEC
the vehicle as described in this annex. The| the vehicle as described in this annex. The| 61000- 4-5:&% 61000- 4-5(2nd edition 2005) | :# °
vehicle shall be monitored during the| wvehicle shall be monitored during the tests.
tests. If not otherwise stated in this annex the test

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

61000- 4-5.

2. Vehicle state during tests in|2. Vehicle state during tests in configuration|18.2 # & & a*t T REESS v € #5%(18.2 # 4% & e®™ RESS ¢ 7 #5¢ ™ i
configuration "REESS in charging mode| "RESS in charging mode coupled to| i %% % (Power grid) | 2 fie®| ST k1o 2 fo¥ ki
coupled to the power grid" the power grid" A A
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2.1.2. Basic vehicle conditions The|2.1.2. Basic vehicle conditions It defines|18.2.1.2 & & & i@ i 18.2.1.2 A~ 2 imik i

paragraph defines minimum test conditions| minimum test conditions (as far as| ' E ARG E S 2 é%?;l* B2 2w MEARFERCZREEREE D RL
(as far as applicable) and failures criteria| applicable) and failures criteria for| & J& 4 #2547 z}ﬂ B PIEL R o

for vehicle immunity tests. Other vehicle| vehicle immunity tests. Other vehicle|H g P40 B A éfu%‘t A2 BgmH s R MA L LA 2P 4R
systems, which can affect| systems, which can affect immunity related| & v > F #* ¥ 3 —Jﬁ R RIS HER s Faror ¢ ;ﬁ-—*ﬁ iR HRE Y
immunity related functions, shall be tested| functions, must be tested in a way to be| ¥ 3iuf 2.7 /2 % o ke 203 EBIEE o

in a way to be agreed between| agreed between manufacturer and Technical| (%% T * % ) GF$4 R 2% %)

manufacturer and Technical Service.

(5% F 4]

Service.

[Fﬂ ‘/é El E %T‘%Fﬂl

3. Test equipment

3.1. The test equipment is composed of a
reference ground plane (a shielded room is
not required), a surge generator and a
coupling/decoupling network (CDN).

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

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

3. Test equipments

3.1. The test equipments is composed of a
reference ground plane (a shielded room is
not required), a surge generator and a
coupling/decoupling network (CDN).

3.2. The surge generator shall meet the
condition defined in paragraph 6.1 of IEC
61000-4- 5: 2nd edition, 2005.

3.3. The coupling / decoupling network shall
meet the condition defined in paragraph 6.3.
of IEC 61000-4-5: 2nd edition, 2005.

183 &K A

1831 #% K # "fr_* - B2 Ta
(27 Hprg) kA4 F_(Surge
generator ) % 48 & /2548 & i
(CDN) = o

1832 % A A2 2 B & # & IEC

61000-4-5% & 6.1 4 °
18.3.3 48 & /248 & % 1. (CDN) & #
& IEC 61000-4-5% &6.3 R4~ °

18.3 BliFK &

18.3.1 BliF% & Ad - B 2 ¥ T 5

&)ﬁg)\ﬁﬁ AL P e A A %5" 13

&/2448 & B (CDN) 2= -

1832 fyj ik fir A 2 B
61000-4-5(2nd edition, 2005)
Hogo o

1833 W&/t & e (CDN) & # &
IEC 61000-4-5(2nd edition, 2005)%
6.3 A4 o

3

(# 7

3

\

& IEC

> 4%

_3.3161

4. Test setup

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

4.3. The Technical Service shall perform the
test as specified in paragraph 7.8.2.1.

4. Test Setup

4.1. The vehicle test setup is based on the
setup described in paragraph 7.2. of IEC
61000-4- 5: 2nd edition, 2005.

4.3. The Technical Service shall perform the
test as specified in paragraph 7.8.2.1.

184 Z&%feh

1841 ? 52 35 e b i i 43 IEC
61000-4-5% &7.27 442 9 5% %
A el -

18.4.3 & iRl % H /& & R 5.8.2.1 . §
i éﬁ,%e |

18.4 plidpe &

1841 # §m2 Blpe B
61000-4-5(2nd edition, 2005) % &-7.2
AR F AR EARA el e

% i 35 IEC

1843 # P HE s Tk PR 7.8.2. 1R 45 Y
7 ;Eléé

Alternatively, if the manufacturer provides|Alternatively, if the manufacturer provides| g ﬁp ) f‘j‘—‘“ # &d 2 &ISO| TR iEx L ¥ ;ﬁ—ﬁ Fird 2 &
measurement from a testl measurement from a test 17025;,1;%‘1_“ ’ B %}ﬁﬁm? 2 g 1SO 17025(Second edition 2005 and
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laboratory accredited to the applicable| laboratory accredited to the applicable parts| 2% % #7d1 & 2_ o i? %}Hﬁ Corriqendum'2006) R e
parts of 1ISO 17025 and recognized by the| of 1SO 17025 (second edition 2005 FEind §wm s & ir\ ?F#ﬁ,grﬁ (6> FEE| L2 FHREFAMNEZPIEE
Type Approval Authority, the Technical| and Corrigendum:2006) and recognized by| & f i& {7385 ° J?'J#Hﬁ? EREFEFTREME
Service may choose not to perform the test| the Approval Authority, the Technical B gEE A A o o
to confirm that the vehicle meets the| Service may choose not to perform the test
requirements of this annex. to confirm that the wvehicle meets the
requirements of this annex.
5. Generation of required test level 5. Generation of required Test Level 18.5 #5%k ¥ &2 F|w| 18.5 BliE & &2 F|w]
5.1.1. The test method according to IEC|5.1.1. The test method according to IEC|18.5.1.13%% J& % R IEC 61000-4-5 - (18.5.1.1 il 3 R & R IEC

61000-4-5 shall be used to establish the test
level requirements.

5.1.2. Test phase

The vehicle shall be positioned on the ground
plane. The electrical surge shall be
applied on the vehicle on the AC/DC
power lines between each line and earth
and between lines by using CDN as
described in Figures 1 to 4 of the appendix
to this annex, The test setup shall be noted
in the test report.”

CEEAR TS

61000-4-5: 2nd edition 2005 shall be used to
establish the test level requirements.

5.1.2. Test phase

The vehicle shall be positioned on the ground
plane. The electrical surge shall

lines between each line and earth and
between lines by using CDN as described in
Appendix 1 to this annex.
(5547 2+#%]

be
applied on the vehicle on the AC/DC power

FE2 AR R

18.5.1.2:% % 4% A
PR RS G L o RS 4
Bl=0 Fl=—%FK=_ Rk
deat B gmend - LR T RAR
2 % CDN&pE 2 B o ;@i fe ¥ &
A il )
GFE3s T 2% 8)

61000-4-5(2nd edition 2005) » & * #|
FERE R
18.5.1.2;p ;5 42 &
égﬁ}@%*%*‘f«' m oo BBl - >
R St B iﬁﬁm‘* - ol En
& Az 2 CDN#&gs 2 B o
GFr33 F2&8)
[ (BEE " - [E
B—F) 1

= L

Annex 17 19 d ESAL R im T RA ST A 4 244
Method(s) of testing for emission of bt 2 R E

harmonics generated on AC power lines 19.1 - SR T

from an ESA 1911 & &R 42 Pf:ﬁ%% Y o
1. General > TREESS . 7 #Ho 2 7 %
1.1. The test method described in this annex (Power grid) | fe ¥ P 2 %73

shall  be applied to ESAs in ESA -
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configuration "REESS charging mode
coupled to the power grid"

1.2. Test method

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

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

(@ IEC 61000-3-2 for input current in
charging mode < 16 A per phase for class
A equipment;

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

19.1.2 @5k > 2 Ttk £ 5 F R
T REESS % 7 H 5 2 %
(Power grid) Az % 2 ESA ;- H
R IRMATA A AR B
HORFHEEZE ST ERIE
1 EBRBAF o 2T G TR T
s 95 i {7 ok

(a) IEC 61000-3-2> 55 4| Afic & 2 %

BN T E AR oy~ o o
1

~ Iy .
)

(b) IEC 61000-3-12° & & T H- N T &
I

RS R .
1

A5 A o o em g
= G —- — o
+F 1 X5

2. ESA state during tests

2.1. The ESA shall be in configuration
"REESS charging mode coupled to the
power grid™.

The state of charge (SOC) of the traction
battery shall be kept between 20 per cent
and 80 per cent of the maximum SOC
during the whole time duration of the
measurement (this may lead to the

19.2 ESA*T 225 J) I ek i

19.2.1 ESAJE et REESS:# # 7

El
4 (Power grid) 7 #;% | Al

Ak

S

3 % s (Traction battery) z 7 #

(SOC) » " F RIFERBFIERFP

BEFREFLEXTEZRAA2 -0

1A 02 F(E7 R

L2 B H e EFE (Time slot) P g
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measurement being split into different time
slots with the need to discharge the
vehicle's traction battery before starting the
next time slot).
If the current consumption can be adjusted,
then the current shall be set to at least 80
per cent of its nominal value.

f—r,?ljﬂ pta Fra,ﬁr,'r__ 'BFE?-FJ»\W%
Lo R TR EFRT)F ’;’:J,i
FAETRAAFE T EL SR

gz g2z ~0 -

3. Test arrangements

3.1. The observation time to be used for the
measurements  shall be as  for
quasi-stationary equipment as defined in
Table 4 of IEC 61000-3-2.

3.2. The test set-up for single phase ESA in
configuration "REESS charging mode
coupled to the power grid" is shown in
Figure 1 of the appendix to this annex.

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

%4 T x4 4]

19.3 &= # i
1931 B Rl2Z BEMFRF - #3IEC
61000-3-2 N 4 ® 2 ¥ 4% i
(Quasi-stationary ) fie & -
19.3.25* TREESS T #: i 2 ¢
4 (Power grid) | fe% p 2z H4p
ESA - 2% fed 4ol = = “77F °
19.3.3 st "REESS™: 7 #5827
# (Power grid) | e b 2 = 49
ESA > @5 pe ¥ 4cBl= 2 “1o1 o
GFs3 FA&1)

4. Test requirements
4.1. The measurements of even and odd
current harmonics shall be performed up to
the 40th harmonic.
4.2. The limits for single phase or three-phase

ESAs in  configuration  "REESS 4 (Power grid) | fie % p E i
charging mode coupled to the power grid" 2= Apfr3 ESA - H 4] @3 E 4p
with input current < 16 A per phase are TP r i E - X E R

194 @& K

1941 B #c2 3 Hh T g 2

B BRAFEIIE e Q=g o

194.2 )*%“FREESSmm%s_;‘%EI%?,
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given in Table 10 of paragraph 7.11.2.1.

4.3. The limits for single phase ESAs in
configuration "REESS charging mode
coupled to the power grid" with input
current > 16 A and < 75 A per phase are
given in Table 11 of - 187 - paragraph
7.11.2.2.

4.4. The limits for three-phase ESAs in
configuration "REESS charging mode
coupled to the power grid" with input
current > 16 A and < 75 A per phase are
given in paragraph Table 12 of 7.11.2.2.

4.5. For three-phase ESAs in configuration
"REESS charging mode coupled to the
power grid" with input current > 16 A and
< 75 A per phase, when at least one of the
three conditions a), b) or c¢) described in
clause 5.2. of IEC 61000-3-12 is fulfilled,
then the limits given in Table 13 of
paragraph 7.11.2.2. can be applied.

#4.12.21% = 2. R F_o

19.4.3 it "TREESS % T it i & T

i (Power grid) | A% p 2z H4p

“t3 ESA # U %0 4p i hy
)

) AL N e AL AL A -
)‘”\f’:“’ﬂ-l:i%.g AT EI ST

X RERLL222% 7 2 "FL?;f’

1944 )f@%“'—REESSw AR

4 (Power grid) | fie® p 2 = 4p

’*‘TF ESA ’ ﬁ Kqﬂ*]l@ %/\—4 #E] ﬁ_‘/,, ﬁ%l

NA - A gpE g T

:{"‘z’”%'?qz s 12412224 7 2. H T _o

19.45 973 p ESAst "TREESS-Y

T Vi 27 e (Power grid) |

pe¥ P2 = 4p¥75 ESA > H [ iE

MEART R A &
{

I R =

61000-3-12 5.2i% & p (a) ~ (b) % (c)
- Bk — é’f ) & 124.12.2.2% 5
ZLRE o

Annex 18

Method(s) of testing for emission of
voltage changes, voltage fluctuations and
flicker on AC power lines from an ESA

20. ESAR in @ M ANT RE T
Rk 653 o (Flicker) % it
Rk

1. General 20.1 - R T
1.1. The test method described in this annex 20.1.1 ﬂ\ a2 #—‘56? =k g H
shall be applied to ESAs in RS T REESS % 7 #5° i 2T
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configuration "REESS charging mode
coupled to the power grid"

1.2. Test method

This test is intended to measure the level of
voltage changes, voltage fluctuations
and flicker generated by ESA in
configuration "REESS charging mode
coupled to the power grid" through its AC
power lines in order to ensure it is
compatible with residential, commercial
and light industrial environments.

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

(@ IEC 61000-3-3 for rated current in
"REESS charging mode™ < 16 A per phase
and not  subjected to  conditional
connection

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

(Power grid) @z % 2 #7173 ESA -

20.1.2 ok i L sk A & S F R
"REESS % § ;@ 2 ¢
(Power grid) | fe® 2 ESA> nH
LA RBRTAEATRE TR
D Jﬁiﬁ“z&f& %o mmind
BHiZH - PEREEILEREN
% o u;g;w»,s STLE o i R IE T it
o C

(a) IEC 61000-3-3 > & "TREESS= #
Bt  TEAPFF IR ) T E -
ETISEET I I I
o

(b) IEC 61000-3-11 > & "REESS 4
Bl  TEAPGEIR I - A %
BT EN S T AR ¥ SR

iE j*‘i‘\ Pé‘gﬁ’

2. ESA state during tests

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

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

during the whole time duration of the

20.2 ESAJ >t TREESS:# £ 7] 7

(Power grid) “v % #ic5 | A ¥
i # # (Traction battery ) 2. 7 &

(SOC) > *+ & p|p* £ ip 45 F = A A
%@ﬁi&%ﬁﬁiﬁﬁ“O

/,,\‘ \O F’“(‘F’p Hb%i’(?}t
A,\ gv r* b EFE (Time slot) ¥ i&

FREEFNT - BELE2ZTZ
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measurement (this may lead to the
measurement being split into different time
slots with the need to discharge the
vehicle's traction battery before starting the
next time slot)..

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

x%ﬁmi?%&ﬁ%?%%?ﬁ
'}ﬂ‘iﬁ‘? ;T’)’t?% ﬁf CBIR }‘7&.1. S-S
fiigoe Q-

E

3. Test Arrangements

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

3.2. The tests for ESA in configuration
"REESS charging mode coupled to the
power grid" with rated current > 16 A and
< 75 A per phase and subjected to
conditional connection shall be performed
according to paragraph 6. of IEC
61000-3-11.

3.3. The test set-up for ESA in configuration
"REESS charging mode coupled to the
power grid™" is shown in Figures 1la and 1b
of the appendix to this annex.
(%% F A%4)

20.3 FREH

20.3.1 ot TREESS- 7 fii;v i %2
@ 4 (Power grid) fic % p 2. ESA >
& i #% IEC 61000-3-3 % & 4t
FoFAPFERR I X
BOPAXPFIEE IR R o

20.3.2 st TREESS: 7 Vi 2
@ 4 (Power grid) (fe % p 2. ESA
B % % IEC 61000-3-11 & & 6:i&
7o J-‘!-;fp’“—”‘i”;:;* L3N 2 5{'}%_‘_’
JorE S T g RER
HAET R

20.3.3 st TREESS: 7 Vi 2
= 4 (Power grid) fe % p 2. ESA >
R AT 2 —~Z2 T 2 2 %7

4. Test requirements
4.1. The parameters to be determined in the

20.4 o &

204.1 R P AR RG2Sl &
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time-domain are “short duration flicker
value", "long duration flicker value" and
"voltage relative variation™.

4.2. The limits for ESA in configuration
"REESS charging mode coupled to the
power grid" with input current < 16 A per
phase and not subjected to conditional
connection are given in paragraph
7.12.2.1.

4.3. The limits for ESA in configuration
"REESS charging mode coupled to the
power grid" with input current > 16 A and
< 75 A per phase and subjected to
conditional ~ connection are given in
paragraph 7.12.2.2.

ERER AR LB EEA 7
B2 AR
20.4.2 f>t TREESS™ ¢ ;@‘J’

% 4 (Powergrid) | fe® p 2 ESA
Z_ ¥4 E ’@13%41321L 7
APFE R R S T 2 g
PR EFEIE G o

20.4.3%>t TREESS o § ;% 2

la | B

# (Power grid) | g% p 1ESA
2 "B R R$E4.13.2.2:8 7 0 &
AIETR I SR
Fot o T xR TRAFTIEEG

-

;f\

ik

Annex 19

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

1. General

1.1. The test method described in this annex
shall be applied to ESAs in
configuration "REESS charging mode
coupled to the power grid".

1.2. Test method

This test is intended to measure the level of
radio frequency conducted
disturbances generated by ESA in
configuration "REESS charging mode
coupled to the power grid" through its AC

21. 4 ESA/p 2% i 7R 2 &

#E @ #f & 2z 5+ ( Emission of

radiofrequency conducted
disturbance ) s > 2
21.1 — SR
miliﬁ%%‘ﬁ%*éﬁﬂ%
> TREESS v 7 fics @ 2 ¢ &
(Power grid) | e % p 2 %1%

ESA -
2112 #2522 L% & 5 3R

Q'}ﬁ‘i\}:/ff?ﬁ)}ﬁ%ﬂ'—REESS,a%
;i &7 e (Power grid) | A%
P\ 2_ESA > "}r'—— *im ‘k‘:ﬂ;— ia_,/),"ﬂ’fﬂ
AT A 4 SR B é%!;"‘;:}/j'\ £ %o Ak
He 2k B ERIvEL B E
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or DC power lines in order to ensure it is
compatible with residential, commercial
and light industrial environments.

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

AR o BV 4 MR Rk

CISPR 16-2-1it {7 25 o

2. ESA state during tests

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

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

If the test is not performed with a REESS the
ESA should be tested at rated current.
If the current consumption can be
adjusted, then the current shall be set to at
least 80 per cent of its nominal value.

21.2 ESA*t 85 1 B chk fi

21.2.1 ESAR &>t REESS:# 4% 7

g (Power grid) “ @ #5% | pe ¥

T o

a2 § # (Traction battery) 2. ¢ &

(SOC) » *= & ip| e £ i3 47 & 4= Bl P

BFEHFisTE22a42_-0

I EAZ A N02RFEYTNERRE

& B R A e enE]HE (sub-bands)

Bhe™ - BaM2ZTFEHD IE

AEA D)

¥ th A $2 REESS— 4= 4 {7 32 5% 2

ESA> RIE G IR I TE% °

AT AN RIS

A EZ F AL

3. Test arrangements

3.1. The test shall be performed according to
clause 7.4.1. of CISPR 16-2-1 as
table-standing equipment.

3.2. The artificial mains network to be used
for the measurement on  vehicle

213 A

21.3.1 ##CISPR 16-2-13% &-7.4.14%

AR A
( Table-standing equipment) -

21.3.2 =y CISPR 16-1-23% 4.3 i#
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components is defined in clause 4.3. of
CISPR 16-1-2.

Artificial networks

The AN(s) shall be mounted directly on the
ground plane.

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

The conducted emissions on AC and DC
power lines are measured successively on
each power line by connecting the
measuring receiver on the measuring port
of the related AN, the measuring port of
the AN inserted in the other power lines
being terminated with a 50 ohm load.

The AN shall be placed in front, aligned and
on the same side of the vehicle
power charging plug.

3.3. The test set-up for the connection of the
ESAs in configuration "REESS charging
mode coupled to the power grid" is shown
in Figure 1 of the appendix to this annex.

3.4. The measurements shall be performed
with a spectrum analyser or a scanning
receiver.

The parameters to be used are defined in
Table 1 and Table 2.

(%% F A%4)

FHEERT AN IR §
B o
Hict 4 BL (Artificial network @ AN)

o

Bit R e % Khiae T

n
TR 2 PR RE S T gL -

%

PR e E R R RS Y 2 b %

%’ﬂ%d@@pﬁ%ﬁﬁﬁﬁﬁ
B pl42 57 (Port)2. B iRl il b
BETRMPEFER O FHEE
Rk N ) o Ak S
LRI VRS ol N Al

B Bt S o ¥ P fe

IR IR RABEEEIR - B

21.3.3 ot TREESS ¢ fii;v i %2
@ 4% (Power grid) | ¥ p 2 %7
% ESA > H x5 Al Bl & f1
T oo

2134 JE it * kA 47 R i
Te R R 7t * TG L %
SBE-FT L -2 o

GF$3 7 2 41)

4. Test Requirements

214 & R
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4.1. The limits apply throughout the
frequency range 0.15 to 30 MHz for
measurements performed in a semi
anechoic chamber or an outdoor test site.

4.2. Measurements shall be performed with
average and either quasi-peak or peak
detectors. The limits are given in Table 14
of paragraph 7.13.2.1 for AC lines and in
Table 15 of paragraph 7.13.2.2. for DC
lines. If peak detectors are used a
correction factor of 20 dB as defined in
CISPR 12 shall be applied.

2141 2 742 % (Semi anech0|c

chamber ) & = *F 2q 5k 3 2
Pl g * SRS R0 - - E
= OMHzp z_ "4 iE o

2142 R ¥ o0~ U E H M

l»—y«

RO B B oo A %:4.14.2.1 ~
414228 %0 8 4 = GEHIRT
A F N GEHE T RS
f o % 04k Y o s % 45CISPR
124% - OA L 2 ¥ et o

Annex 20

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

1. General

1.1. The test method described in this annex
shall be applied to ESAs in
configuration "REESS charging mode
coupled to the power grid".

1.2. Test method

This test is intended to measure the level of
radio frequency conducted
disturbances generated by ESA in
configuration "REESS charging mode
coupled to the power grid" through its
network and telecommunication access in

order to ensure it is compatible with

22. d ESA* i 2 TR G R G 2
SR G YR Bt bR 2 2

221 - SR T

2211 T"REESS: ¢ #;Vi# 27 4
(Power grid) A% p 2 #r3 ESA
Jot SR 2 SRR T

2212 R L% & LR
" REESS v ¢ fic;\ @ & 7
(Power grid) ;f=% p 2 ESA - J5
DR E R E G 0 H A4
SHAF GRS 2 E e o iR AR
BB ARl XMEANG o
L8 3 AR E o i kPR CISPR 223#
e o
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residential, commercial and light industrial
environments.

If not otherwise stated in this annex the test
shall be performed according to CISPR 22.

2. ESA state during tests

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

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

If the test is not performed with a REESS the
ESA should be tested at rated current.
If the current consumption can be
adjusted, then the current shall be set to at
least 80 per cent of its nominal value.

22.2. ESA*TZRERE B 2k

22.2.1 ESAR T REESS - § 5%
@41 T (Powergrid) fe¥ o

a2 § # (Traction battery) 2. ¢ #
(SOC) » >+ & ip| P B B #F 5 4= B P
BEHFrH AT E2F A2 -0
IFAZA02ZRFE TR ERRE
4 B P 3 B g #E (sub-bands) &2
BT - BRI T FEHD §E

Al .;—F,:l‘/ "’—}F;
JREEFERT)e

P % A ¥ REESS — A= # {7 3 %% 2
ESA> RIE G IR I TE% °
Ao R AT AR E IR
CeRAEEZFE A2 N0 e

3. Test arrangements

3.1. The test set-up shall be performed
according to paragraphs 8 and 9 of CISPR
22 for conducted emissions.

3.2.Impedance Stabilization

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

The impedance stabilization (IS) to be

223 #mE R

22.3.1 =45xCISPR 22 3 8% 9> #

G E L
22.3.2 e Hu £2 7 B (Impedance

stabilization » IS) © i 2 AR E B 5 o
P fifl € B 452 ESA -
BT RER A AT PR

%
% . i % CISPR 22 % 9.6.2 15 2. %
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connected in  the network  and
communication cables is defined in
paragraph 9.6.2. of CISPR 22.

The 1S(s) shall be mounted directly on the
ground plane.

The conducted emissions on network and
telecommunication lines are
measured successively on each line by
connecting the measuring receiver on the
measuring port of the related 1S, the
measuring port of the IS inserted in the
other lines being terminated with a 50 ohm
load.

The IS shall be placed in front, aligned and
on the same side of the vehicle
power charging plug.

3.3. The test set-up for the connection of the
ESA in configuration "REESS charging
mode coupled to the power grid™” is shown
in Figure 1 of the appendix to this annex.
CEEAREED!

3.4. The measurements shall be performed
with a spectrum analyser or a scanning
receiver.

The parameters to be used are defined in
Table 1 and Table 2.

% o
PR TERE X K bdr T

oo
i Ao® £ (Telecommunication) 41

&i1®%%%’%%ﬁﬁﬁiw
Mg R B2 Bl B
4%1'{4&3 ’ @ il——r’ﬁﬁx A
Bl FE > H B R PR TR
EORREE 0 e T Qwck f
AT ERE T S T A D e

R SNV RV 135 8 R bl el

2233 Ja>t "REESS-. 7 fic;t i &

T 4 (Powergrid) | fiz¥ 2 ESA >
ﬁ@i&»vé‘%ﬁfdgﬁf'%]‘ = YT e
GF&4 R x4 %)
2234 T i * AF S 4T R R

TR TEPR T Kﬁ/{}@i 2l
7}‘%%\" R AR

4. Test Requirements
4.1. The limits apply throughout the
frequency range 0.15 to 30 MHz for

224 EE%E F
22412 2 4 2 % (Semi anechoic
chamber ) & = ¢ R 1 2§
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measurements performed in a semi
anechoic chamber or an outdoor test site.

4.2. Measurements shall be performed with
average and either quasi-peak or peak
detectors. The limits are given in Table 16
of paragraph 7.14.2.1. If peak detectors are
used a correction factor of 20 dB as defined
in CISPR 12 shall be applied.

BATEPN RIS
0

1o I M N ol ) e
= OMHzp 224 & -
22428 BIRE * ¥oE s U
A B B o L] B 24.15.2.1
2 A4 R R BE - R
#CISPR 124 % = 0 A L 2 ®n

¥ o
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Annex 21

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

1. General

1.1. The test method described in this annex
shall only be applied to ESAs. This
method applies only to ESA in
configuration "REESS charging mode
coupled to the power grid".

1.2. Test method

This test is intended to demonstrate the
immunity of the ESA. The ESA shall be
subject to electrical fast transient/burst
disturbances conducted along AC and DC
power lines of the ESA as described in this
annex. The ESA shall be monitored during
the tests.

If not otherwise stated in this annex the test
shall be performed according to IEC
61000- 4-4.

23. LA E BT BAREF T
P i# B g5 "% 4k (Electrical fast
transient ) / & 1 3 & ( Burst
disturbance ) & # 2 ESA 4 % +
ik

23.1 - SR T

2311 A HF A F 2 EE% D g
5ot 4 ESA o 3% g g %t

" REESS v ¢ fii:\ @ 2 7
(Power grid) | fe ¥ P2 %73

ESA -

23.1.2 ZEB > F DRI R SR

ESAZz &% 4 o BB RLSESAR 2
2ERRRY 2 TG
A E AR B BRI T 2
ESARME 7o %257 § 2% b
i £ IEC 61000- 4-42% 5% -
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2. ESA state during tests in configuration
"REESS in charging mode coupled to
the power grid*

2.1. Basic ESA conditions The paragraph
defines minimum test conditions (as far as
applicable) and failures criteria for ESA
immunity tests.
53T 244

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

232 TREESS™t % #ritit &7 %

(Power grid) | fe % p 2. ESA»: 2R
S Hp R 2P ik
23.2.1. 3 AESA i :

PR o 2 iR sk R (B A
W ehip P ) 2 ESAGL 4 RSk 4
il

GF$3 7 2% %)

2322 P ESARE KRR Y &

YR |
f@“:}""’ESA(%{riﬁ PERH T b

%) IR LR

3. Test equipment

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

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

3.3. The coupling/decoupling network shall
meet the condition defined in paragraph
6.2. of IEC 61000-4-4. When the
coupling/decoupling network cannot be
used on AC or DC power lines, the
capacitive coupling clamp defined in

23.3 #E&E A

23.31 FEX F Bad - B R T g

(7 Bjrz) WH/EAEd E -
me/2tig 8 g (CON)M 2 T %
g E AL o

2332 #a A 4 B L IEC

61000-4-4% & 6.1%R4 -
2333 & /248 & B (CDN) & +

£ IEC 61000-4-4% 6. 2‘LFL$= T 48

£/2548 & B (CDN) % &y 8 *
R E R RAPE > VIEH R AR
% IEC_61000-4-43 &6.32 % +1
*ﬁrt¢o
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paragraph 6.3. of IEC 61000-4-4 can be
used.

4. Test set-up

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

4.2. The ESA shall be placed directly on the
ground plane.

4.3. The Technical Service shall perform the
test as  specified in  paragraph
7.15.2.1. Alternatively, if the manufacturer
provides measurement from a test
laboratory accredited to the applicable
parts of 1SO 17025 and recognized by the
Type Approval Authority, the Technical
Service may choose not to perform the test
to confirm that the ESA meets the
requirements of this annex.

234 pEpE R

2341 ESAZ # 5% pfe ¥ % %45 IEC

61000-4-4% &7.240 4 2 F 5% %
A2 el -

2342 ESAJE ® 3= 8 3t dg s T g

F oo
23.4.3 t& RIS 1 %4 15.2.1 47 4

ﬁwﬁ% B E et ik

BOlﬂHFM@ff’%g%MPQ
?iﬁﬁiﬁﬂiiﬂj‘+’ﬁ
RIS FERESA R & A R
6 > 7R URIE TR

5. Generation of required test level

5.1. Test methodology

5.1.1. The test method according to IEC
61000-4-4 shall be used to establish the test
level requirements.

5.1.2. Test phase

The ESA shall be positioned on the ground
plane. The electrical fast
transient/burst (EFT/B) shall be applied on
the ESA on the AC/DC power lines in
common modes by using CDN as
described in Figure 1 of the appendix to

235 R E &2 Y|
23.5.1 gk kyk

23511 % =% B * B IEC
61000-4-4 > 1= = g% 5 & Ko
23.5.1.2 % AL R

ESAR ¥ 23t ap T b o REBl=
N fd H CDN» S % fe b8 T > 113
F Poi# o7 ek ok 4 2 (EFT/B) 2. =
V35 40 2 ESAHIR TR B R T R o
Rk Y AR ST R AR
GFrs3 7 24 %)
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this annex.

The test setup shall be noted in the test
report.

CEEAREED!

Annex 22

Method of testing for immunity of ESASs to
surges conducted along AC and DC
power lines

1. General

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

1.2. Test method

This test is intended to demonstrate the
immunity of the ESA. The ESA shall be
subject to surges conducted along AC and
DC power lines of the ESA as described in
this annex. The ESA shall be monitored
during the tests.

If not otherwise stated in this annex the test
shall be performed according to IEC
61000- 4-5.

24, LR E B R RMEFT RR
B2 r4 ESAGLF 4 Rk 2

241 — SR 7

24.1.1 & &2 RS Wi
dr 3 ESA o 3% 2 0 W GE A

" REESS & § #- &\ & 2 3
(Power grid) | fe ¥ P2 %73
ESA -

2412 #% é MR R LR
ESAZ £ 5 # - BRERISESAR
2 _EL /nL a_,/})%lfﬁ.f Z_ ﬂ\/ﬁ» @%’ ° ;355&
DREESARBE o 5228 3 R
% i % 3E1EC 61000- 4-53 % o

2. ESA state during tests in configuration
"REESS in charging mode coupled to
the power grid™

2.1. The ESA shall be in charging mode.

2.1.2. Basic ESA conditions

242 ESA*r#5%# i "TREESS % §

soi 27 e (Power grid) | 7ﬁo
B R
24.2.1 ESAR &t v 7 3N o

24.2.1.2 £ AESAH i ¢
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The paragraph defines minimum test
conditions (as far as applicable) and
failures criteria for ESA immunity tests.
CEEAREED!

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

BITRP R RIEY B R
(

PR g B | 2 R s (BT AR
chfe P ) 3 ESAG A 4 iRk 4 ok
R o

GF$3 7 2% %)

2422 T PESAEE R AR Y &

¥

FAEZ XA -
BT FrESA(Rc @ * B - b
%) I EEE B LR

3. Test equipment

3.1. The test equipment is composed of a
reference ground plane (a shielded room is
not required), a surge generator and a
coupling/decoupling network (CDN).

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

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

24.3 %A

24.31 % E B - BET TG
(RZEREE)-RAAL B2 48E/
2t48 £ B (CDN)& & -

2432 % 4 A 2 B R % & IEC
61000-4-5% &:6.1% 4 -

24.3.3 L /2 4m & 5 (CDN) g &
& IEC 61000-4-5% 6.3 i

4. Test set-up
4.1. The ESA test set-up is based on the
set-up described in paragraph 7.2. of IEC
61000-4-5.
4.2. The ESA shall be placed directly on the
ground plane.
4.3. The Technical Service shall perform the

test as specified in paragraph 7.16.2.1.

244 Ekmey
2441 ESAz ¥ spe % % & IEC

61000-4-5% & 7.2*7 R 2 F % %

A2 fel -

2442 ESAR ® 3% a2t p T G

b

2443 e RIS % PR 4.16.2.1 40 ¢
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Alternatively, if the manufacturer provides
measurement from a test
laboratory accredited to the applicable
parts of 1ISO 17025 and recognized by the
Type Approval Authority, the Technical
Service may choose not to perform the test
to confirm that the ESA meets the
requirements of this annex.

A& ¢ kaoed 2 1S0
17025505 % 0 4 MeT 2 3
ST L2 BRITA iRl
FERESAR £ A R4 0 BT E R
BPEGT RS -

5. Generation of required test level

5.1. Test methodology

5.1.1. The test method according to IEC
61000-4-5 shall be used to establish the test
level requirements.

5.1.2. Test phase

The ESA shall be positioned on the ground
plane. The electrical surge shall be
applied on the ESA on the AC/DC power
lines between each line and earth and
between lines by using CDN as described
in Figures 1 to 4 of the appendix to this
annex.

The test set-up shall be noted in the test

report

245 gk E &2 AW

24.5.1 F5% kP

24.5.1.1:3 5% & = BIEC 61000-4-5 »
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24.5.1.2: 8% 2 &
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3. Application for approval

3.2.1. Applicability of this Regulation to ESA:

3. Application for approval
3.2.1. Applicability of this Regulation to ESA:
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Electrical/clectronic sub assembly (ESA) classification

'

No
ESA intended for fitment in vehicles? >
‘ Yes
i v ‘o Not concerned
Passive ESA or system [e.g. spark Yes ! T
plugs, cables, passive antenna)? - No marking
No type approval
‘ No
° 4 Yes ® . . No
Use restricted by teckmical means to > Provides a coupling system >
immobilized vehicle for charging the REESS?
1 |
l No Yes |
Mechanically fastened 1o the vehicle Y ‘onnected permanently or No
Mechanically fastened 1o th | Ne C dp Iy N
. . LNL .y . ..
which cannot be disassembled or i1 teruporarily to the vehicle wiring -
removed without use of tools? hamess?
y Ves
Connected via an interface type Yes
Yes approved to this Regulation as -
amended?

e v

Application of Regulation No., 10

No application of
Regulation No, 1)

Elecineal electronic sub-assembly (ESA) classification

v

No
ESA mtended for frzment mn vehieles? b0
v \"C.\
Yes | Not concerned
T ) ncerme
Passive ESA or system (¢.g. spark plugs, & B "
cables, passive antenna)? »| No marking
No type approval
No
A J
Yes
Use resineted by technical means to =
immobilized vehicle o
'.\\x
A ) Connected permamently o )
. NO | iemporarily to the vehicle wising No
Mechanxcally fastened 1o the vehxle | harness? >
whech can not be disassembled or
removed without use of tools?
‘ Yes
Connected via an interface type Yes
. approved 10 this Regulation as >
¢s
amended?
No
4 Y
No appliation of
Application of Regulation No. 10 Regulation No. 10

3.2.1-new-C

3.2.1-0ld-C (25 HE_HH=F " HigAl-{L 2HMmHREE R, TR
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Annex 2A-63-new-E Annex 2A-63-old-E
frequency bands [Hz] max. output power [W] ﬁ:;n]j;i gzs;i;?uz:t:;h.lcle, specific conditions for Srequency bands [Hz] max. output power [W] x;nﬁ;:};zsig?uit:;hide, specific conditions for
Annex 2A-63-C Annex 2A-63-old-C
T (Hz) hamasd (W) [2ipx sl % %2 || ®
[8% 1 * 2_FFrRik it
6. Specification in configurations other than REESS charging mode coupled to the 6. Specification in configurations other than REESS charging mode coupled to the
power grid power grid
6.7.1 table 1 6.9.1 table 2
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Table 1: Maximum allowed pulse amplitude

Maxmnum allowed pulse amphinsde for

Polaniry of pulse amplimade

Vehicles with 12 V systems \

Vehacles with 24 V systems

2

Pounve

+75V [+150V

Negative

<100V [-450V

Table 2: Maximum allowed pulse amplitude

Maximum allowed pulse amplinude for

Polanty of pulse

Vehicles with 12 V systems

amplinude
Positive +75 +150
Negative -100 -450

6.7.1 table 1 new-C

o b RPERLRIG

b A AR

LR R ek 12 R [pe i 24 kg

> 8 i 2 B g

6.9.1 table 2 old-C

[ WL

bt R RIE

R A Ty R

etk 12 iR4F (e ik 24 iR4F
2 B i@ 2 3 i

Vehicles with 24 V systems

I & +75 +150 I & +75 +150
B -100 -450 b= -100 -450
6.9.1-E 6.8.1-E
Table 2: Immunity of ESA Table 1: Immunity of ESA
Functional stamus for systems: Funcnonal stams for systems
: I v test
Test pulse number | Inunumty test level Refated 1o immunity related fancticas Not related to nn::sm:y related Test pulse number level B et M Not relased ﬁ,:m T:,m“ related
I m C D 1 m C D
2a m B D 2a I D
) i C D 2 m C D
3a3b m A D 3a3b 1 A D
B B
(for ESA wiuch shall be operational (for ESA which must be operational
4 o dunng engine start phases) D 4 m dunng engine start phases) D
C C
(for other ESA) (for other ESA)
6.9.1 new-C 6.8.1 old-C
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7.11.2.1 new-E 4
Table 10: Maximum allowed harmonics (input current < 16 A per phase)
Harmonic number Maximum authorized harmonic current
n A

Odd harmonics

3 23

5 114

7 0.77

9 0.40

11 033

13 0.21

15=n=39 0.15x15/n

Even harmonics

2 1.08

4 043

6 030

S=n=40 0.23x8/n
7.11.2.1-C

f2 0 kb AR E (FART B~ <I6 %3 )

R N R NS A R R
R HE N L S ’l\‘:é How ot
I A(Z8)
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2.3

1.14

0.77

0.40

0.33

|5 ||I: |©O|IN(floT]lw

0.21

9
A
=]

A
(US]
O

0.15x15/n

® Hein )

1.08

0.43

0.30

OO I[N

0.23x8/n

7.11.2.2-E

Table 11: Maximum allowed harmonics (input current > 16 A and = 75 A per phase) for equipment

other than balanced three-phase egquipment.

Minimum R,

Acceptable individual harmonic current I/T; %

Maximum current harmonic ratio %o

13 I I, I Tp T3 THD PWHD
33 216 107 72 38 31 2 2 23
66 24 13 8 5 3 2 26
120 27 15 10 6 5 4 30 30
250 35 20 13 9 [3 6 40 40
=350 41 24 15 12 10 g 47 47

Linear interpolation between successive values of R 1s authonized

Relative values of even harmonics lower or equal to 12 shall be lower than 16/n %. Even harmonics greater than 12 are taken into
account in the THD and PWHD in the same way than odd harmonics.
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Table 12: Maximum allowed harmonics (input current > 16 A and = 75 A per phase) for balanced
three-phase equipment.

Mmmum R,

Acceptable mdividual harmomic current L/T; %

Maximum current harmeme ratio %

I I I, I3 THD PWHD
33 107 72 31 2 13 2
66 14 9 5 3 16 25
120 19 12 7 4 7 28
250 31 20 12 7 37 38
=350 40 25 13 10 43 46

Linear interpolation between successive values of R, is authorized.

Relative values of even harmonics lower or equal to 12 shall be lower than 16/n %. Even harmonics greater than 12 are taken into
account 1 the THD and PWHD in the same way as odd harmomics

Table 13: Maximum allowed harmonics (input current = 16 A and < 75 A per phase) for halanced
three-phase equipment under specific conditions

Minmum R, Acceptable indrvidual harmonic current I /T % Maximum curent harmonic ratio %
I I Ij Ij; THD PWHD
B 10.7 12 31 2 13 2
=120 40 25 15 10 48 46

Relative values of even harmonics lower or equal to 12 shall be lower than 16/n %. Even harmonics greater than 12 are taken into
account 1n the THD and PWHD 1n the same way as odd harmomics.

7.11.2.2-C
Fow 12T e C APk i R d % ik (8 (K AP n g » >16 % 1 % <75
T 8)
e L L TS AN A I o
Rsce %
Is Is | Iz | lo | ln | s | THD PWHD
33 216 107 |72 |38 |31 |2 23 23
66 24 113 |8 5 4 3 26 26
120 |27 |15 |10 |6 S 4 30 30
250 |35 |20 |13 |9 8 6 40 40
2350 |41 |24 |15 112 |10 |8 a7 a7
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X % ¥ & THD 4o PWHD -

¥ ¥ Rsce Bl B2 R

B * SEdEE -

7 THTZAPRA LFR AR E (FART I~ >16 £ 5 <75 %
B
. e
éxs JE PR i B T Ll % = f;/o
Is Iy l11 l13 THD PWHD

33 10.7 |72 3.1 2 13 22

66 14 9 S 3 16 25

120 19 12 l 4 22 28

250 31 20 12 l 37 38

>350 40 25 15 10 48 46

] AR E A 12 i Bogw A AP $E R KT 16/n9% 0 < At 12 chis #ic

"bﬁt"%%'* B fcr i Ap e e 38 k4 B THD v PWHD -

¥ LF Rsce BB g P IHE o

L2 L PSRIEE T T s ARk B udFE A

AiE (FApR iy~ >16

LREI5ER)

B A

B ] VLR BT WL % ;F: A
Rce T

Is Iz 11 li3 THD PWHD
33 107 |72 |31 |2 13 22
>120 |40 25 15 10 48 46
A E Y 12 il Bk Ap ¥ E R M3 16/n% 0 & 3 12 e
WU T B 5 Wty e S % fy THD g
PWHD -
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7.13.2.1-E

Tahble 14: Maximum allowed radiofreguency conducted disturbances on AC power lines

Frequency (MHz)

Limits and detector

0.15t0 0.5

66 to 56 dB microvolts {(quasi-peak)
56 to 46 dB mucrovolts (average)

(linearly decreasing with logarithm of frequency)

05te 3

56 dB microvelts (quasi-peak)

46 dB microvelts (average)

5to 30

60 dB microvelts (quasi-peak)

50 dB microvelts (average)

7.13.2.1 new-C

S L RFAMR R A S BEES B

Ui sk E

66~56 dBuV (4 i@
56~46 dBuV (X #2iE
(EFH 5 e T
T

56 dBuV (¥4 B

46 dBuV (L 3591

00 dBuV (3% &

50 dBuV (X #=2iE

0.5~5

5~30

7.13.2.2-E

Table 15: Maximum allowed radiofrequency conducted disturbances on DC power lines

Frequency (MHz) Limits and detector

79 dB microvolts (quasi-peak)

0.15t0 0.5
66 dB microvolts (average)
73 dB muicrovolts (quasi-peak)

0.3 t0 30
60 dB microvolts (average)

7.13.2.2 new-C
+

N R3EE R RN A SDE R

g s Ak E
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(MHz2)

0.15~0.5

79 dBuV (% &

66 dBuV (X 2i%)

0.5~-30

73 dBuV (% &

60 dBuV (X $2i%)

7.142.1E i
Table 16: Maximum allowed radiofrequency conducted disturbances on network and
telecommunication access
Frequency (MHz) Voltage limits (detector) Current limits (detector)
84 to 74 dB mucrovolts (quasi-peak) 40 to 30 dB microamperes (quasi-peak)
01510 0.5 74 to 64 dB microvelts (average) 30 to 20 dB microamperes (average)
(lmearly decreasing with logarithm of frequency) | (linearly decreasing with logarithm of frequency)
74 dB mucrovolts (quasi-peak) 30 dB microamperes (quasi-peak)
0.510 30
64 dB microvolts (average) 20 dB microamperes (average)
7.14.2.1new-C
B4 RyEREEEE LGB ik A G BEeE
7ok
‘H;E — - . s . B ok s .
TRRE(GeAE) T L EGRAE)
(MHz)
0.15~0.5 | 84~74 dBuV (&% 5) 40~30 dBpA (&% 5
74~64 dBuV (L= 30~20 dBuA (L =iE)
(CEFM ik i) | (EFH S it M
)
0.5~30 | 74 dBuV (&% & 30 dBpA (&% &)
64 dBuV (L ¥51& 20 dBUA ( 35178)
Appendix 8-E ik
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Figure 1: HV artificial network

®

Ry (]

Legend

Cy: 0.1 mucrofarads

Ly: 5 microhenries

Rj: 1 kiloohm

Cy: 0.1 microfarads

R,: 1 megohm (discharging Cs to < 30 V. within 60 s)

Figure 2: Impedance of HV artificial network

50

40}

Impedance /
S

-
o

il " " il

-
oO

10’ 10

Frequency / MHz

1 102

141




$

)
.
s
.
:
.
-
<

Figure 3: Combination of HV artificial network
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Annex1 -E Annex 1
Model A Model A
(See paragraph 5.2. of this Regulation) (See paragraph 5.2. of this Regulation)
A
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a 2 4 a a
a 'T‘““ I;;/Z 10 R - 05 2439 i a3 T ’F 3 10 R 04 2439 —/\—3
v
v a=06 mm min
a=6mm’
Model B
Model B

(See paragraph 5.2. of this Regulation)
A

10

05 2439

a $u/3 I“/z 33

00 1628

$a/3 a/2
3;./3 a/2

a=6 mm min

(See paragraph 5.2. of this Regulation)
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Figure 3a

(3002 0.05m)
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3002005m

(1802 0.05m)

Figure 3b

100(+200/-0) mm

Front iew

Annex 4 2.2.
Figure 3

Elevation

100£02m

o
—

(3.00 % 0,05 m)

3.00 = 0.05 m
(1.80 £ 0.05) m

Artificial Metwork

‘At least 0. 1m from car body

(10,0=02)m

(3.00 = 0,05 m)

Vehicle

Cable (shall be shortened to
appropriate length), (100 £ 25) mm 0.8 (+0,2/-0) m
above ground and at least 10 cm

from the car body

Artificial Network

Power mains
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Top view

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

0.5 m max

Legend

1 Vehicle under test

2 Insulating support

3 Charging cable

4 Artificial Network(s) grounded

5 Power mains socket

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

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

without communication)

Figure 3c
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1 (3.0020.05m)
[- 10.0002m

300£005m

Front view

(1.8020.05m)

08(+02/-0)m
Figure 3d
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>
(3.00 == 0.05 m) 100 =02 m
Top view
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B Y e S ————————
1 \
--------------- Ji
A\ e = ——
2
08(+02/-0)m
Extraneous length
Z-folded
0.5 m max
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ = e
- — ——
Legend

1 Vehicle under test

2 Insulating support

3 Charging cable

4 Artificial Network(s) grounded
5 Power mains socket

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

Example of test set-up for vehicle with plug located on vehicle side (AC or DC powered

with communication)
Figure 3e
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3002005m

(18020.05m)

Figure 3f

=
-

(3.00 %= 0.05 m)

Extraneous length
Z-folded

Legend
1 Vehicle under test
2 Insulating support

Fromview

08(+02/-0)m

100(+200/-0) mm

100 =02 m

Top view

! = 2 """"" [

0.8 (+0.2/-0)m
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3 Charging / communication cable

4 AC or DC Atrtificial Network(s) grounded

5 Power mains socket

6 Impedance Stabilization(s) grounded

7 Charging Station

Vehicle in configuration "REESS charging mode" coupled to the power grid Example of
test setup for vehicle with plug located front/rear of the vehicle (AC or DC powered
with communication)

Figure 3g

(3002 0.05m)

10.00202m

3002005m Front view

(1.8020.05m)

| 08(+02-0) m i

Figure 3h
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Top view
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0.8 (+0.2/-0)m

o Extraneous length
el Z-folded

Legend

1 Vehicle under test

2 Insulating support

3 Charging / communication cable

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

6 Impedance Stabilisation(s) grounded

7 Charging Station
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Annex4 2.2.0ld-C
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Figure 1: Clear borizontal surface free of electromagnetic reflection delimitation of the surface defined Figure 1: Clear horizontal surface free of electromagnetic reflection delimitation of the surface defined
by an ellipse by an ellipse
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Figure 2: Position of antenna in relation to the vehicle

”rpn‘r anlenmna in positon o measare the vertical radiation components
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Figure 2: Position of antenna in relation to the vehicle
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Table 1: Spectrum analyser parameters
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Frequency Peak detector Quasi-peak detector Average detector
range MHz RBW at-3 dB Scan time RBW at -6 dB Scan time RBW at -3 dB Scan time
30 to 1.000 100/120 kHz 100 ms/MHz 120 kHz 20 s/MHz 100/120 kHz 100 ms/MHz
Note:

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

Table 2: Scanning receiver parameters

Peak detector Quasi-peak detector Average detector
Frequency BW at -6 Dwell BW at -6 Dwell BWat -6 Dwell
range MHz at - . . a e, at - ) - a we at-6 | . a we
dB Step size time dB Step size time dB Step size time
30 to 1.000 120 kHz 50 kHz 5 ms 120 kHz 50 kHz ls 120 kHz 50 kHz 5 ms

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

Annex4 4.3/ Annex5 3.3/ Annex7 4.3 new-C
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30-10 | 120k | 50kH | 5ms | 120k | 50kH | 1ms | 120k | 50k | 5ms
00 |Hz z Hz |z Hz Hz
CHON AR TR RS A E BV X P A OMEEE -

Annex 7-3.2-new-E
“"Figure 2: Test configuration for ESAs involved in ""REESS charging mode coupled
to the power grid'*(example for biconical antenna)

Top view (horizontal potarization)

1500 + 75

LIl 1000+ 10

100 £ 10
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1 ESA (grounded locally if required in test plan)

2 LV Test harness

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

4 Power supply (location optional)

5 LV Atrtificial network (AN)

6 Ground plane (bonded to shielded enclosure)

7 Low relative permittivity support (epsilonr < 1.4)
8 Biconical antenna

10 High-quality coaxial cable e.g. double-shielded (50 ohms)
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 50 microhenry LISN (AC) or HVAN (DC)

28 AC/DC power supply

29 AC/DC feed-through

Annex 7-3.2 new-C
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Annex 7 - Appendix
Figure 1
Open area test site: Electrical/electronic sub-assembly test area boundary
Level clear area free from electromagnetic reflecting surfaces

— ——

— ~

15 o mintmum radius

Test sample va
\ ground plares

\ Antenna

Open area test site: Electnical/electronic sub-assembly test area boundary

Level clear area free from electromagnetic reflecting surfaces

15 m mininom radims

Test sanwple on
ground plane

Antenna

Annex7 7-3.3 new-C

Annex 7

7-3.2 old-C
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Figure 4a

Front view

100 (+200 / -0) mm '

Figure 4b
Reference point

220m
Ly
I

3 2

Extraneous length-Z
folded
05mmax | | v
L4 4
o o———
Legend

1 Vehicle under test

2 Insulating support

3 Charging cable

4 Acrtificial Network(s) grounded
5 Power mains socket

08(+0.2 / -0) m

Top view

0.8(+0.2/-0)m

Example of test set-up for vehicle with plug located front / rear of vehicle (AC power

charging without
communication)

Figure 4: Vehicle in configuration '"RESS in charging mode coupled to the power grid"

l | | >20m ?{w"/‘ % ‘
Ia
i < ]']f 0
I
1\ &
\\\“5“5?\

Cable (shall be shortened to

appropriate length). (100 £ 25) mm >

above ground and at least 10 cm
from the car body

Artificial Network

Reference point

—|AN

PM

08 (+02/-0)m
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Figure 4c

Front view

08(+0.2/-0)m
Figure 4d
Reference paint
0.1(+02/-0)m Top view
08(+02/-0)m | |f
: v Extraneous length Z
L folded
0.5 m max
4
;o———
:
Legend

1 Vehicle under test

2 Insulating support

3 Charging cable

4 Acrtificial Network(s) grounded

5 Power mains socket

Example of test set-up for vehicle with plug located on vehicle side (AC or DC power
charging with

communication)
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Figure 4e

Front view

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

Figure 4f

Reference point

Top view

Extraneous length-Z
folded 08(+02/-0)m

Legend

1 Vehicle under test

2 Insulating support

3 Charging / communication cable

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

6 Impedance Stabilisation(s) grounded

7 Charging Station

Example of test set-up for vehicle with plug located front / rear of the vehicle (AC or DC
power charging with

communication)
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Figure 4g

Front view

08(+#02/-0)m

Figure 4h

Reference point
Top view

01(+0.2/-0)m

08(+0.2/-0)m

Extraneous length
Z- folded

Legend

1 Vehicle under test

2 Insulating support

3 Charging / communication cable

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

6 Impedance Stabilisation(s) grounded

7 Charging Station
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Annex 6 -2.2 old-C
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"REESS charging mode" vehicle test conditions

Failure criteria

"RESS n charging mode" vehicle test conditions

Failure criteria

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

If the current consumption can be adjusted, then the current shall be set to at least 20 per
cent of its nominal value.

Vehicle sets in motion.

The RESS shall be in charging mode. The RESS state of charge shall be agreed in
between the manufacturer and the Technical Service.

Vehicle sets in motion

Annex 6-2.2.1.2-new-C

10.2.2.2-0ld-C
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Figure 1

The reference point is in this plane

1.0£02m
E—

Vertical axis of the front wheel (point C)

1.0£02m
E—

Figure 1

The reference point is in this plane

.

Vertical axis of the front wheel (point C)
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Figure 3

First stage: Second stage:
Determine the reference point Rotate the vehicle
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Annex 9 - Appendix 2

Typical TEM cell dimensions

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

Annex 9 - Appendix 2

Typical TEM cell dimensions

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

Upper frequency Cell form factor Cell form factor Plate separation Septum Upper frequency Cell form factor Cell form factor Plate separation Septum
(MHz) W:b Lw b (cm) S (em) (MHz) W:b LW b (cm) S (cm)
200 1.69 0.66 56 70 200 1.69 0.66 56 70
200 1.00 1 60 30 200 1.00 1 60 50
Annex 9-4.2-new-C Annex 9-4.1.2-o0ld-C
1142 -2 TR TEMRA R 2 B
+ o~ oo g o= o i - o T A 2 =
— ; j\’ = .%?JIEM%$ }i y — B U A E A E R g I x
bR hE HE e B P 1 (MHz) o i ¥l | b(24 cm) | S(24 cm)
(MHz) e Tl He= filic | b(=4 cm) | S(= 4 cm) W: b L/W
W: b L/W 200 1.69 0.66 56 70
200 1.69 0.66 56 70 200 1.00 1 60 50
200 1.00 1 60 50
11.4.5.1-0ld-E

Annex9 -new-E
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Figure 1: 800 mm Stripline testing

47002 w Brass bracket

N Type
13x820Q2w
connector
47002 w
feed 2x12022w
Brass bracket
Details of stripline feed 1 = Ground plate

2 = Mazin loom ard sensor/actuator cables
3 = Wooden frame

4 = Driven plate

5= Insulator

6 = Test object

Figure 1: 300 mm Stripline testing

N Type

CONNECLOr Monitoe

Brass bracket

13x820Q2w

3002w 0 [] 27002 w

470Q2 w
2x12022w

Details of stripline feed

1 = Ground plate

2 = Main loom ard sensor/actuator cables
3 = Wooden frame

4 = Driven plate

5= Insulator

6 = Test object
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Figure 2: 800 mm stripline dimension:
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Figure 2: 800 mm stripkne dimensions
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Top view (Vertical polarization)

28 <300min.
7
18 , 7155/ |_|[1000 + 10
: 15 | |
33 1|
H > | _=={100 £ 10
[
14 L
12
Legend:

1 ESA (grounded locally if required in test plan)

2 LV Test harness
3 LV Load simulator (placement and ground connection according to CISPR 25
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paragraph 6.4.2.5)

4 Power supply (location optional)

5 LV Atrtificial network (AN)

6 Ground plane (bonded to shielded enclosure)
7 Low relative permittivity support (epsilon r< 1.4)
8 Horn antenna

10 High-quality coaxial cable e.g. double-shielded (50 ohms)
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 50 microhenry LISN (AC) or HVAN (DC)
28 AC/DC power supply

29 AC/DC feed-through

Annex 9 - Appendix 3-new-C
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HRE(EES)
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5. R B e B
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12.RFAEA 4 B2 2x+ E

13.RF =i 114
14,508 8 & fr kAL

15.% B EHR

16.% B § & F

17. % B Hose e B
18.8 B & R ik Ik

19.% B4R

25. 2 E v R BESR

26.% i%/3 if | {BRRE (40 PLC)

2750 uH P LISN (2in) & HVAN (B 7n

28. R I [E R R
29.% /B AR

Bl- 0 : $ESA#Z 4REESSA 3 a2 3 ecim s
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BCI test

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

grid”. The test shall

be performed according to I1SO 11452-4.
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Top view (example of substitution method)

' 8 .
500min. 1 100min.
. ‘
10 LQ ‘9:_9:
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13 =144 i 2 2 200min.
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! 1
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100:4%%
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Legend:

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

3 LV supply

4LV 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
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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 microhenry 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)

Annex 9 - Appendix 4-new-C
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Measurement device with i : g
input impedance Z,, i Maximum length 10m :
et >
I 1
B |
- Cable shall be z-folded if longer |
i | ! !
s;)i\':te(;rzgrply &= i than 1m, 100 £ 25 mm above |
2 ’ | ground and at least 100mm from |
Mipedance 75 i the car bod ;
and open circuit H y
voltage G
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Measurement device with input
impedance Zy

Power supply of
internal
impedance Z
and open circuit
voltage G

Annex 11-3.1-new-C
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Measurement device with
input impedance Z,,

Power supply
of internal
impedance Zg
and open circuit
voltage G

Maximum length 10m §

A
\ 4

1
Cable shall be z-folded if longer i
than 1m, 100 £ 25 mm above |
ground and at least 100mm from 5
the car body

Measurement device with input impedance Zy

O u
Power supply Z,

of internal

impedance Z
and open circuit
voltage G 2

~[]
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Annex 12-3.3-new-E

Figure l1a: Vehicle in configuration ""REESS charging mode coupled to the power

grid™ - Single phase test set-up

Ra JXa L1 A Maximum length 10m
1 - >
=" — ! Cable shall be z-folded '
< G 5 if longer than 10m, 100 E
-~ L 25mm above ground
\r Ry JXx N ' and at least 100mm
1 I . from the car body

Power supply with open circuit
voltage G and
(Rp + j Xp) impedance

_< M
L.

Measurement
device

Figure 1b: Vehicle in configuration ""REESS charging mode coupled to the power

grid™ - Three phase test set-up
Power supply with open circuit
voltage G and (Rp + j Xp) impedance

D
IS5
/

Measurement
device

Maximum length 10m

longer than 10m, 100 =
25mm above ground and
at least 100mm from the
car body

Cable shall be z-folded if i

Annex 12 - Appendix 1

Figure 1: Vehicle in configuration ""RESS charging mode coupled to the power grid"
Power supply with open circuit

voltage G and (Rp + j Xp)

impedance
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Figure 1: Vehicle in configuration "REESS charging mode coupled to the power grid"

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

Figure la
Front view
3
=
iy 08(+02/-0)m
100 (+#200/-0)ymm *
Figurelb
Top view
—
3 2
13
Cable shall be z-folded f H =3
longer than 1m, 100 £25 mm i
above ground and at least o~
100mm from the car body v o
: @
: o
0,5m max
4
' L ]
6
(5] 5
Legend

1 Vehicle under test

2 Insulating support

3 Charging cable

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

5 Power mains socket

6 Measuring recetver

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

Example of test setup for vehicle with plug located front / rear of vehicle (AC powered without

communication)

N

Annex 14 - Appendix 1

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

o =, W

Vehicle

" 100101 ) able
(L‘ mlllnlmml.lm n m]l le Power cable (shall be
(shall be shortened to shortened to appropriate

appropriate length) \\‘ z / length)

0.8 (+0.2/-0)m

\ 4

Impedance —— 5 1S _(:': PM| <—— Power mains

Stabilization




Figure 1c

Front view

I 08(+02/-0)m

Figure 1d
01(+02/-0)m Top view

= Cable shall be z-folded if
—_ longer than 1m, 100 = 25
o
h mm above ground and at
o~ least 100mm from the car
o body
=
«©
o
' LB BN

Legend

1 Vehicle under test

2 Insulating support

3 Charging cable

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

6 Measuring receiver
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Annex 13-3.2-new-C Annex 13-3.2-old-C
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Annex 13-3.4-new-E
Table 1: Spectrum analvser parameters
Frequency range Peak detector Quasi-peak detector Average detector
MEz RBWat-3dB | Scantime | RBWat-6dB | Scantime | RBWat-3dB | Scantime

0.15 to 30 %10 kHz 10 s/MHz 9kH=z 200 s/MHz 9/10kHz 10 s/MHz

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

Table 1: Scanning receiver parameters

Peak detector Quasi-peak detector Average detector
Frequeny BWat-§ Dwell BWat-5 Drwell BW at -6 Drwell
[ at - : wel [ at - . we  at - : we
range MHz dB Step size® time B Step size® time B Step size® time
0.15 to 30 9kHz 5kHz 50 ms OkHz 5kHz ls 9kH=z 5kHz 50 ms

2 For purely broadband disturbances, the maximum frequency step size may be increased up to a value not greater than the bandwidth value.
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Figure 1: Vehicle in configuration "REESS charging mode coupled to the power grid"

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

Figure la
Front view
2
S TH { 4] o 7
2 T (100:25) mm = 5
i i 08(+02/-0)m
100 (+200/ -0) mm
Figure 1b
Top view
1

3 2 £
Cable shall be z-folded if S
longer than 1m, 100 = 25 ~
mm above ground and at o
least 100mm from the car E

body ?_3,

0.5m max =1
—alsl e
e e e el
--s (7] [
Legend

1 Vehicle under test

2 Insulating support

3 Charging / communication cable

4 AC or DC Atrtificial Network(s) grounded (for AC or DC power lines)
5 Power mains socket

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

7 Charging Station

8 Measuring receiver

Vehicle in configuration "REESS charging mode coupled to the power grid”
Example of test set-up for vehicle with plug located front/rear of vehicle (AC or DC

powered with communication)

Annex 14 - Appendix 1

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

Communication cable
(shall be shortened to
appropriate length) ~
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’E length)

<«+—— Power mains
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Figure lc

Front view

08(+0.2/-0)m

Figure 1d
0.1(+02/-0)m 3
( ) Top view
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~ i Cable shall be z-folded if longer
g i e————___ than 1m, 100 £25 mmabove
+ ground and at least 100mm
@ i from the car body
o 1
i —f—>
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e Nusssecics ‘
—i4 |6 ®
e o i e B
- L5 7
Legend

1 Vehicle under test

2 Insulating support

3 Charging / communication cable

4 AC or DC Atrtificial Network(s) grounded (for AC or DC power lines)
5 Power mains socket

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

7 Charging Station

8 Measuring receiver

Annex 14-3.3-new1-C

Annex 14-3.3-old-E
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Example of test setup for vehicle with plug located on vehicle side (AC or DC powered
with communication)
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Figure 2a

£00 (+100 /-0) mm

200

(4100 /-0) mm
'

1

Front vew

@. s 1 ' 7 10
2 {100 = 10) mm 5

H
H

* d

| 03 (+02/-0) m y

|

100 (+200 /-0) mm

200 (+100 /-0) mm

Top view

0.5

Figure 2b
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Legend

1 Vehicle under test
2 Insulating support
3 Charging / communication cable
4 AC or DC Artificial Network(s) grounded (for AC or DC power lines)
5 Power mains socket

7 Charging Station

8 Current probe

9 Communication lines

10 Measuring receiver

11 Capacitive voltage probe

08(+0.2/-0)m

Cable shall be z-
folded if longer than
im, 100 = 25 mm
above ground and at
least 100mm from
the car body
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Alternative measurement for vehicle in configuration "REESS charging mode coupled in
the power grid"
Example of test setup for vehicle with plug located front / rear of vehicle (AC or DC
powered with
communication)

Figure 2¢

Front view

200 (+100 /-0) mm

vollaumsase

500 (+100 /-0) mm

0.8 (+02/-0)m
Figure 2d
Top view
1
A
e | 200 (+100/-0) mm I
£
= 8 1
E| = 0.4 mm:
g| 8 ~ mj 3
- E : S e Cable shall be z-
g S folded if longer than
* > 9 im, 100 £ 25 mm
| —
2 . 2 above ground and at
i i least 100mm from
the car body
-
L = em em ey
- L
Legend

1 Vehicle under test

2 Insulating support

3 Charging / communication cable

4 AC or DC Artificial Network(s) grounded (for AC or DC power lines)
5 Power mains socket
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7 Charging Station

8 Current probe (or capacitive voltage probe)
9 Communication lines
10 Measuring receiver
11 Capacitive voltage probe

Annex 14-3.3-new2-C
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Annex15-2.1.2-new-E Annex15-2.1.2-old-E
" REESS charging mode" vehicle test conditions Failure criteria "BESS in charging mode" vehicle test conditions Failure critenia
The REESS shall be in charging mode. The state of charge (SOC) of the traction battery shall —— — — — —
be kept between 20 per cent and 80 per cent of the maxinmm SOC during the whole time The RESS shall bem .J:.i.rgu:lg mods. T]]E RESS f[a[E of charge shall be agreed in Vehicle sets in motion
duration of the measurement (this may lead to the measurement being split mto different time Vehicle sefs in mofi hetween the manufachurer and the Technical Service, ) )
slots with the need to discharge the vehicle's traction battery before starting the next time slof). slicle sets I Iofion
If the current consumption can be adjusted, then the current shall be set to at least 20 per cent
of its nominal value.
Annex15-2.1.2-new-C Annex15-2.1.2-0ld-C
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Electrical fast transtentburst test vehicle setup
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" REESS charging mede” vehicle test conditions

Failure criteria

neminal value.

The FEESS shall be in charging mode. The state of charge (S0C) of the traction battery shall be
kept between 20 per cent and 80 per cent of the maxinmm SOC during the whole time duration
of the measurement (this may lead to the measurement being split into different time slots with
the need to discharge the vehicle's traction battery before starting the next time slot).. If the
current consumption can be adjusted, then the current shall be set to at least 20 per cent of its

Vehicle sets in motion

"RESS in charping mode" vehicle test condidens Failure criteria

The EESS shall be in charging made. The RESS state of charge shall be agread

i betwesn the mamifacturer and the Technical Service. Vehucle sets o moton
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Figure 1: Vehicle in configuration "REESS charging mode coupled to the power grid" -

between lines for DC or AC (single phase) power lines
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Fizure 1: Vehicle in confizuraton "RESS charging mode conpled to the power grid” - Conpling
between line and for DC or AC (single phase) power lines
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Figure 2: Vehicle in configuration "REESS charging mode coupled to the power grid" - Coupling
between each line and earth for DC or AC (single phase) power lines
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Figure 3: Vehicle in configuration "REESS charging mode coupled to the power grid" - Coupling
between lines for AC (three phases) power lines
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Figure 1: Vehicle in confizuration "RESS charging mode conpled to the power grid” - Conpling
between each line and earth for DC or AC (single phase) power lines
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between each line and earth for AC (three phases) power lines
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Figure 1: E5SA in configuration "REESS charging mode coupled to the power grid” - Single phase test
set-up
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Figure 2: ESA in configuration "REESS charging mode coupled to the power grid" -Three-phase-test

set-up
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Fizure 1a: ESA in confiznration "REESS charsing mode coupled to the power zrid"- Single phase test
set-up
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Fizure 1b: ESA in confizuration "BEESS charging mede coupled to the power grid" - Three-phase test
set-up
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Figure 1: ESA in configuration ""REESS charging mode coupled to the power grid"
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Annex 19

3.4
Table 1: Spectrum analyser parameters
Frequency range Peak detector Quasi-peak detector Average detector
Mz RBWat-3dB | Scantime | RBWat-6dB | Scantme | RBWat-3dB | Scantime
0.15t030 9/10kHz 10s/MHz OkHz W00s/MHz | 910kHz 105/ MHz
Note:

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

Table 2: Scanning receiver parameters

Peak detector Cuasi-peak detector Average detector
Frequeey BWat-6 Dwell | BWat-6 Dwell | BWat-6 Dwell
range MHz / at - 3 Ve / at - i e at-b | g ve
g B Step size time B Step size fime B Step size e
015t030 |9kHz |5kHz [30ms |9KHz [3KHz |1 0kHz  [3kHz  |0ms

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

Note:

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

d- I A R B
9 5 1kt E A T e o ik ®
| T | Bk | BR[| Bk | RITHE | kP
MHz | #-3dB | R | 4-6dB | pR | %-3dB | R
0.15-3 | 9/10kHz | 10 9KkHz | 200 | 910kHz | 10
0 s/MH s/MH s/MHz
Z Z
(A

do S M A 4T RAL R B nipl R ARPAIEE RS 0 G = KT R
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o
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Figure 1: ESA in configuration "REESS charging mode coupled to the power grid"
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2.1 Basic ESA conditions
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"REESS charging mode” ESA test conditions

Failure criteria

ESA shall be i configuration "REESS charging mode coupled to the power grid".

The state of charge (SOC) of the traction battery shall be kept between 20 per cent and 80
per cent of the maximum SOC during the whole time duration of the measurement (this may
lead to the measurement being split into different time slots with the need to discharge the
vehicle's traction battery before starting the next time slot).

If the cusrent consnmption can be adjusted. then the current shall be set to at least 20 per
cent of its nominal value.

Incorrect charging condition (e.g.

over-current. overvoltage)
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Figure 1: ESA in configuration "REESS charging mode coupled to the power grid
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"REESS charging mode" ESA test conditions

Failure criteria

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

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

If the test is not performed with a REESS the ESA should be tested at rated current. It the
current consumption can be adjusted, then the current shall be set to at least 20 per cent of its
nominal value.

Incorrect charging condition (e.g.
over-current, overvoltage)
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Figure 2: ESA in configuration "REESS charging mode coupled to the power grid" - Coupling between
lines for DC or AC (single phase) power lines.
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Figure 3: ESA in configuration "REESS charging mode coupled to the power grid" - Coupling between
each line and earth for DC or AC (single phase) power lines
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Figure 4: ESA in configuration "REESS charging mode coupled to the power grid" - Coupling between
lines for AC (three phases) power lines
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Figure 5: ESA in configuration "REESS charging mode coupled to the power grid" - Coupling between
each line and earth for AC (three phases) power lines
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