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Jaran AutomoBiLE StanparDs INTERNATIONALIZATION CENTER

Vehicle EMC & ECE R10-03

1. Vehicle EMC

2. R10-03 international certification

3. ECE R10-03 technical requirements & testing
% Vehicle test
% Component test

4. Electrical vehicle certification and ECE-R10/04

Akihiko Nojima
Kazuo Sakakibara
JASIC EMC W/G



Jaran AutoMoBiLE StanparDs INTERNATIONALIZATION CENTER

R10 Technical Requirements & Testing
For Vehicle



[1]" Vehicle Electro Magnetic Compatibility

1.1 Immunity (Susceptibility for Strong Electro—magnetic Field)

@Purpose 5
the ability of a vehicle to operate without degradation of performance in § ‘ 'H_
the strong electromagnetic disturbances which includes radio frequency W . "
from radio transmitters or broadcasting. _:,~6u s
Aviation Radar

High Voltage Power cable

0.7ns

Broadcasting Tower ECE-R10



[1] Vehicle Electro Magnetic Compatibility

1.2 Electro—magnetic Emission

& Purpose

Regulation:the protection of off-board receivers of residential and/or adjacent vehicles
Guideline for limiting exposure to electromagnetic field of Health, and Protection of Pace—Maker
Marketability : the protection of on—board receivers (FM radio, GPS, Cellular e.g.)
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[2] ECE R10-03

ECE/TRANS/WP.29
World Forum for Harmonization of Vehicle Regulations

ECE R10-03

Harmonized EMC regulations based on uniform technical
prescription of IEC & ISO

Referred as test standard

Emission test = — Immunity test

CISPR 12&25 ISO 1SO11451/11452, 7637

IEC: International Electro Technical Commission ISO: International Standard Organization
CISPR: TC22 : Road Vehicle

(Comite international Special des Perturbations SCS . (Electrical and electronic equipment)
Radioelectriques)

SC/D D sub committee :Vehicle

WG3 (Electrical interferences)



[2] ECE R10-03

@®: Applied ECE-R10 Q: Domestic regulation

Area cortracting | Emission | Immunity
Europe |EU o o EC directive applied the
ECE regulation

Russian o o

North USA SAE SAE

America | Canada O

Asia/ Japan ® ®

Pacific China O
India @) (O) Equivalent R10

2013-

Australia @) @) Equivalent R10




[3] ECE R10-03

R10-03/04 for conventional vehicle
and referred standards

Test item CISPR/ISO
Annex 4 Vehicle Vehicle: Broadband emission CISPR12.5.1 2005
Annex 5 test Vehicle: Narrowband emission CISPR12.5.] R10 utilize the
Annex 6 Vehicle immunity | ALSE 1so11451-2| definition of NB, BB
BCI so11451-4( SO keep 12 5t
Annex 7 Electrical Parts: Broadband emission CISPR25.2 2004
Annex 8 Sub—Assembly | parts: Narrowband emission CISPR25.2 2004
Annex 9 Parts: Immunity 1SO11452-1 2008
ESA test
ALSE 1SO11452-2 ed2 2004
TEM 1SO11452-3 ed3 2001
BCI 1SO11452-4 ed3 2009
STRIP-LINE | |5011452-5 ed?2 2002
Annex 10 Parts: testing for immunity and | 1SO7637 2008
emission of transients




[3] ECE R10-03

Annex.4 Broadband emission test

R10-03/04 CISPR12

Limit Ly, in dB (uV/m) as a function of bandwidth, detector and frequency fin MHz

Vehicle radiated emissic_m_limit Low %75 ea0 doc. 1000 Measurement type
Broadband type approval limit - 10 m -
Quasi-peak detector - 120 kHz bandwidth Li2owz 34 34+15,131g (f175) 45 Quasi-peak
Lioke 51 54 + 15,13 Ig (f/75) 65 Peak
Lime 7 72 +15,13 Ig (f/75) 83 Peak
60 i 1
Quasi-peak : dB et g ey | Peak
- Lizowt Lizokre Lime
2 301 - . . 450180 e 651 83
w J L
20 1 i L
401 100 3 601 78
10 il ; L
Linear plot | Logarithmic | Linear plot L Linear plot
0 dB (uV/m)  —plot pv/im | dB (uvim) - dB (uv/m)
10 100 1,000 34: 50 : ———————————f———————————f————ir ———————— 54—: 72
F (MHz) ; !
30 75 400 1000

Frequency in MHz - logarithmic plot

Test method : Annex.4 Broadband emission test
Referred the CISPR12.5

Limit: equivalent, -2dB compare to the CISPR limit
for single sample test



[3] ECE R10-03

Annex.5 Narrowband emission test

Vehicle radiated emission limit —_

Narrowband type approval limit - 10 m E

Average detector - 120 kHz bandwidth £ >1
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Figure 3 - Limits of disturbance (average detector) at 10 m antenna distance

Test method : Annex.5 Narrowband emission test
Referred the CISPR12.5

Limit: -20dB compare to QP limit of Broadband.



[3] ECE R10-03

3.2 Vehicle Immunity test

Test Standard ISO EU directives
Test condition ECE-R10
Immunity ISO 11451-2 | Field Level 1: 25 30V/m
(20MHz Strength(V/m) | Level 2 : 50
_ COP=24V
2 Level 3: 75 ( /m)
Level 4: 100
Polarization Horizontal & Vertical
Vertical
Modulation Cw, AM & PM 20MHz-800MHz
AM
800MHz-2000MHz
PM
Vehicle TBD in test plan | "'50 km/h cycle" vehicle
condition test conditions
+
""Brake cycle' vehicle test
conditions




[3] ECE R10-03

Subjective of R10-03’ s EMC test Broadband emission test for
combustion engine and/or
power devices and motor

of Electronics& Electrical system

mmunity test

for driving safety related elect
equipment

Narrowband emission test
for microprocessor—based system

Out of subjective power window
motor e.g.



[3] ECE R10-03

Subjective of immunity test

Definition in R10—-03

Examples in JAMA
with EU technical service

(a) Functions related to the direct control of the vehicle:
(i) by degradation or change in:
(ii) by affecting drivers position:
(iii) by affecting driver's visibility:

Engine Control , Cruise Control,
ABS,VSC,ECB,E-Parking Brake
E-Power Steering, Lane keep assist
Power Sheet control

Wiper control,
AFS (Adaptive Front lighting)

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

Air—Bag, Pre—Crash Safety

(c) Functions which when disturbed cause confusion to
the driver or other road users: optical disturbances: incorrect operation
acoustical disturbances: incorrect operation

Head—lamp leveling, Turn signal,
Alarm

(d) Functions related to vehicle data bus functionality:

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.

Gateway to a,b&c system

(e) Functions which when disturbed affect vehicle statutory data:

Meter, speed limiter odometer




[3] ECE R10-03

Vehicle condition in

immunity test

R10 description

Real operation in JAMA

\ehicle speed

The engine shall normally turn the
driving wheels at a steady speed of 50
km/h if there is no technical reason due to
the vehicle to define a different condition
For vehicles of categories L1 and L2 the
steady speed shall normally be turned at
25 km/h.

M,N=50km/hr L=25km/hr as general test
condition but 70km/hr or different speed
are applied to confirm the HV or other
Immunity related function

CDM condition

The vehicle shall be on an appropriately loaded
dynamometer or alternatively supported on
insulated axle stands with minimum ground
clearance if no dynamometer is available.
Where appropriate, transmission shafts, belts or
chains may be disconnected (e.g. trucks, two-
and three wheel vehicles).

With CDM and Without CDM both
test methods are applied in R10
vehicle test. In Brake circle test,
speed signal simulator is applied to
simulate wheel speed deviation signal
in braking condition.




[3] ECE R10-03

Vehicle condition in immunity test

R10 description

Example of vehicle condition

Adjustable suspension in normal
position

Driver's seat and steering wheel in
medium position

Alarm unset

Horn OFF

Airbag and safety restraint systems
operational with inhibited passenger
airbag if this function exists

Automatic doors closed

Adjustable endurance brake lever in
normal position

in JAMA’s test plan
Electrical Dipped beams ON Set CCS.
SySte_n}’S Front wiper ON maximum speed Front wiper manual on at High
condition Direction indicator on driver's side ON

Direction indicator driver’s side on.

Set driver’s seat and steering wheel at
not end position.

A sound apparatus is a silent state,
I.e. Alarm unset, Horn OFF,
Audio system OFF.

Airbag operational with inhibited
passenger airbag.

If necessary, A/C off.
Rear fog lamp off.




[3] ECE R10-03

Vehicle condition in immunity test in R10-03 Annex.6

"50 km/h cycle" vehicle test conditions Failure criteria

Vehicle speed 50 km/h (respectively 25 km/h for L, | Speed variation greater than +/- 10 per cent of the

L, vehicles) +/- 20 per cent (vehicle driving the nominal speed. In case of automatic gearbox: change of
rollers). If the vehicle is equipped with a cruise gear ratio inducing a speed variation greater than +/- 10
control system, it shall be operational. per cent of the nominal speed.

Dipped beams ON (manual mode) Lighting OFF

Front wiper ON (manual mode) maximum speed Complete stop of front wiper

Direction indicator on driver's side ON Frequency change (lower than 0.75 Hz or greater than

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

Adjustable suspension in normal position Unexpected significant variation

Driver's seat and steering wheel in medium Unexpected variation greater than 10 per cent of total
position range

Alarm unset Unexpected activation of alarm

Horn OFF Unexpected activation of horn

Airbag and safety restraint systems operational Unexpected activation

with inhibited passenger airbag if this function

exists

Automatic doors closed Unexpected opening

Adjustable endurance brake lever in normal Unexpected activation

position




[3] ECE R10-03

JAMA’ s experience

Function *Check Item - Monitor Criteria  Red is defined in Annex 6

Engine -Vehicle speed by the | -Monitor camera -No remarkable speed deviation*! between the
management combination meter or | inside the vehicle or | condition of reference field strength and that of
(with Cruise chassis dynamometer | chassis dynamometer | no field strength.

control & revolution. revolution. *1: ex. 50£10km/h &control error.
Transmission - Check engine lamp. No check engine lamp turns on.

control) -CCS lamp. No change of shift position.

EMPS system - Steering and test - Monitor camera -No movement of the steering.

vehicle movement.
-Warning light.

inside & outside the
vehicle.

-No warning light turns on.
No unexpected test vehicle movement.

Airbag system

- Airbag warning

- Monitor camera

-No airbag warning lamp turns on.

lamp. inside the vehicle. *No deployment of airbag.
 Deployment of
airbag.
DRL, Light -Headlamp - Monitor camera *No headlamp
control Rear fog lamp. inside & outside the | No rear fog lamp turns on
system, “Horn. vehicle. *No ring horn.
Fr controller,
Rear fog

lamp




[3] ECE R10-03

JAMA’ s experience

Function *Check Item - Monitor *Requirement  Red is defined in Annex 6
Direction - The flashing * Monitor camera - No Turn signal light turn off or turn on continuously.
indicator frequency and rate of | inside & outside the f If there is rgmatrkab'ﬁ_ dr:fferehncekog tge gj‘éh'”g ,
: . . requency and rate, wnicn IS checkea oy converter.
the turn signal light. vehicle. Directive: Frequency0.75~2.25Hz, Rate25~75%.
Adaptive front | -AFS, leveling - Monitor camera No remarkable movement of the headlamp
light system performance of the outside the vehicle. beams.

headlamp beams.

Wiper control
system

- Moving of front
wiper arm.

- Monitor camera
inside & outside the
vehicle.

*No complete stop.

Seat position
control system

- The position of the
seat.

- Monitor camera
inside the vehicle

 No change of the position of the seat.
Directive: Less than 10% of total range.

Power tilt & - The position of the - Monitor camera No change of the position of the tilt and
power tilt and telescopic inside the vehicle. telescopic steering.

telescopic steering.

Combination - Meter illumination if *Monitor camera inside -No remarkable speed deviation™ between the

meter optical meter type. the vehicle. condition of reference field strength and that of no field

-Speed indication
*Odometer running
distance

strength.

*1: ex. 50 10km/h &control error.
*No meter illumination turns off.
*No abnormal count up /down.




[3] ECE R10-03

3.2 Immunity test of vehicles

ISO11451-2:Vehicle test for electrical disturbances from
narrowband radiated electromagnetic energy

, 5

/
AntennaEQ

CCD monitor

Remote control

for driving
Robot 5
RF cable k i Slgnal
/\\)\ O N i Generator
= O—0 b : &

Chassis-dynamotor /
Power Amp




Jaran AutomoBiLE StanparDs INTERNATIONALIZATION CENTER

On electric vehicles,
How to carry out
the EMC related certification



[4] EV/Plug-IN HV EMC certification in EU

emission immunity Charging related EMC
9kHz-30MHz | 30M-1GHz
Charging cable On-board system

China GB/T GB ?7? ?7?

18387 14023
EU R10-03 R10-03 DOC for General EMC directives 2004/108/EC
Japan R10-03 R10-03 DOC of PSE**

After R10-04 -

EU R10-04 R10-04 DOC OF CE R10-04
Japan R10-04 R10-04 DOC of PSE** R10-04

Charging systems which connect the power line
need to meet general EMC directives

**PSE: Product Safety appliance & materials based on

Electrical Appliance and Material Safety Law




[4] EV/Plug-IN HV EMC certific

ation in EU

ECE R10-04 will be enforced in Oct 28 2011.

EMC directives Low Voltage
Directives
2004/108/EC 2006/95,/EC

7

Harmonized standard
[EC61851-21

)

IEC61851-21 refers home
Appliance harmonized

Vehicles are excluded from
the EMC directive of
2004/108/EC.

The charging system’s EMC
assessment is required

: Vehicle EMC regulation
5 :ECE R10-03
refers to CISPR12, ISO11451

Add the Charging mode
: »R10-04

EMC standard

: CISPR12,1SO11451

The charging mode needs application of home
appliance harmonized EMC standard

~ 4

A—--' — Battery N

chargeg/==%_ =




[4] EV/Plug-IN HV EMC certification in Japan

Japan MLIT applied ECE R10-03 in the end of May 2011

Electrical Appliance and : Safety Regulations for road

Material Safety Law : vehicles refers

Ministry of Economy, Trade and : : Ministry of Land, Infrastructure,

Industry = Transportation and Tourism

Harmonized standard ECE R10-03 :
IEC61000° s or JIS e emreereenas T SRR :

Add the Charging mode
—R10-04
CISPR12, ISO11451




[4] EV/Plug-IN HV EMC Certification

ECE R10-03/04

ECE R10-03 will change to 04 in Oct. 2011

06 | 07 08 09 10 11 |12 13 14 15 16
ECE *56GRE 03WD
WP29 GRE R
*WP29 R10-03
% R10-03 Pub.
I I
JAPAN % R10-03 applied
@5 years transition period
JAMA’ s
Vehicle
Certification

by R10

Europe: R10-02

R10-03




[4] EV/Plug-IN HV EMC test standards

1
1
[}
1
\

e

'

4

4
IE

IEC61851-21

Emission (CISPR/lEC) : do not disturb other electronics systems

[EC61000-3-2 Harmonics current emission

*[EC61000-3-3 Voltage fluctuations on AC main

CISPR22 High Frequency Conducted disturbances
*CISPR22 Radiated emission—CISPR12 radiated emission

| M»
Immunity (IEC) :

keep safer function from electrical noise or electromagnetic disturbances

IEC61000-4-2 ESD

[EC61000-4-3 Radiated Electromagnetic disturbances
[EC61000—-4—4 Fast Transient Bursts

|[TEC61000-4-5 lightning Surges

1| #IEC61000-4-6 Conducted Electromagnetic disturbances
IEC61000-4-11 voltage fluctuations

inverter

— /7

2 |IEC61000-4-13 supply voltage harmonics

L

&

[ARN
Switch/relay ” < 5 *
. ~~Infrastructur

"~ motor  Home appliance €
And Nature

* No refers in [EC618571-217



[4] EV/Plug-IN HV EMC test in R10 03/04

R10-03

R10-04

Annex4: | Vehicle: Broadband emission R10-03 + Charging mode emission
Annex 5| Vehicle: Narrowband emission
Amex 6. | \ehicle immunity RI \\Charging mode Immunity
Annex 7| Parts: Broadband emission
Amex8: | Parts: Narrowband emission Charging mo'de. emission is applied in
J— Broadband emission measurement for QP
nnex 9: . :
Parts: Immunity L measurement
Annex 10: | Parts: testing for immunity and emission
of transients
Annex.11. Vehicle emission of harmonics generated on AC power lines
/ Annex.12. Vehicle: emission of voltage changes, voltage fluctuations and
6 IEC test standards flicker on AC power lines from vehicle
applled tO Char‘glng Sy3tem Annex.13. Method's) of testing for emission of radiofrequency conducted
. disturbances on AC or DC power lines from vehicle
of EV as vehicle tests
Annex.14. Method's) of testing for emission of radiofrequency conducted
disturbances on network and telecommunication access from
Part level tests are being vehicle
d. d Annex.15. Method's) of testing for immunity of vehicles to electrical fast
ISCcussea. transient / burst disturbances conducted along AC and DC
power lines
Annex.16. Method's) of testing for immunity of vehicles to surges

conducted along AC and DC power lines"”




[4] EV/Plug-IN HV EMC test in R10 03/04

ECE R10-04 test annex and their test standard

R10-04

Test standard

Annex.11 M

ethod of testing for emission of transients of

harmonics generated on AC power lines from vehicle

IEC61000-3-2(edition3.2-2009)
IEC61000-3-12(edition1.0-2004)

Annex.12 Method of testing for emission of voltage changes, voltage
fluctuations and flicker on AC power lines from vehicle

IEC61000-3-3(edition2.0-2008)
IEC61000-3-11(edition1.0-2000)

Annex.13 M

ethod of testing for emission of radiofrequency

conducted disturbances on AC or DC power lines from
vehicle

CISPR 16-2-1:(edition2.0-2008)
IEC61000-6-3(edition2.0-2006)

Annex.14 | Method of testing for emission of radiofrequency

conducted disturbances on network and
telecommunication access from vehicle

CISPR 22:(edition6.0-2008)
IEC61000-6-3(edition2.0-2006)

Annex.15

Method of testing for immunity of vehicles to electrical
fast transient / burst disturbances conducted along AC
and DC power lines

IEC 61000-4-4( edition 2.0-2004)

Annex.16

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

IEC 61000-4-5( edition 2.0-2005)




Annex4: Broadband emission

QP limit
(Peak limit = QP limit + 20dB)

a)10=%£0.2m
=30~75MHz:32dBuV/m
75~400MHz:32~43dBuV/m
=400~ 1000MHz:43dBuV/m

b)3=%0.05m
*30~75MHz:42dBuV/m
-75~400MHz: 42~53dBuV/m
- 400~ 1000MHz: 53dBuV/m

[dB]

43

32

30 75 400
[MHz]

[dB]

1000

53

42

30 75 00

4
[MHz]

1000



Annex4: Broadband emission

Updated Annex 4

(3,00 = 0,05 m)

(100£25)

3,00 = 0,05 m
(1,80 = 0.05)

> Artificial
o Network

At least 0,1m from car body

Mains

y

(10,0 = 0,2) m

(3,00 %+ 0,05 m)

}

Cable (shall be shortened to
appropriate length), (100 =
25) mm above ground and at

least 10 ¢cm from the car
body

Artificial
Network

AN

PM

4—

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

Power mains

>



Annex4: Broadband emission

High-Frequency Radiated Disturbance

Antenna
@10m distance
3m height

| (A)

80%

N

< Measurement >

“This vehicle shall be in battery charging mode at rated power until the AC or

DC current reached at least 80 per cent of its initial value.

Generally, in the beginning of the charging to the battery, current will be

maximum. Charging current will decrease in case of full charged.
Measurement should not done in the full charging battery.




Annex6:Method of testing vehicle immunity

*20~2000MHz 30V/m rms defined in 1SO11451 peak conservation
( differ from IEC immunity test definition)

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.

[V/m]
30
25
AM modulation PM modulation
20 75 800 2000

[MHZz]



Annex6:Method of testing vehicle immunity

Updated Annex 6

"Figure 4
Vehicle in configuration "RESS in charging mode coupled toihme powgrgrild';L o

Reference point
Vehicle

Cable (shall be shortened to 0,8 (+0,2/-0) m
appropriate length), (100 + ——mm
25) mm above ground and at
least 10 cm from the car body

Artificial Network —— AN

PM [¢—— Power mains




Annex6:Method of testing vehicle immunity

LT “ )

“The vehicle shall be immobilized, engine OFF and in chargihg
mode.”
"RESS in charging mode" vehicle test conditions Failure criteria
The RESS shall be in charging mode. The RESS state of \ehicle sets in motion

charge shall be agreed in between the manufacturer and the
Technical Service.




Annex1l1l Method of Testing for Emission of Harmonics generated on AC power
lines from vehicle

Maximum allowed harmonics (input current > 16 A

and < 75 A per phase) for equipment other than Table 4
balanced three-phase equipment :1EC61000-3- Maximum allowed harmonics (input current > 16 A and < 75
2(edition3.2-2009) A per phase) for equipment other than balanced three-
Harmonic number Maximum authorized harmonic phase equipment
n current
A
0dd harmonics Minimu Acceptable individual harmonic current I /I, % Maximur f;’t':ge;: harmonic
3 23 M Rece
5 114 I I I Iy I, I3 THD PWHD
7 0.77
9 0.40 33 21.6 10.7 7.2 3.8 3.1 2 23 23
11 0.33 66 24 13 8 5 4 3 26 26
13 0.21 120 27 15 10 6 5 4 30 30
15<n<39 0.15x15/n 250 35 20 13 9 8 6 40 40
Even harmonics > 350 41 24 15 12 10 8 47 47
2 1.08 Relative values of even harmonics lower or equal to 12 shall be lower than 16/n %. Even
harmonics greater than 12 are taken into account in the THD and PWHD the same way than
4 0.43 odd harmonics.
6 0.30 Linear interpolation between successive values of R, is authorized.
8<n<40 0.23x8/n




Annex1l1l Method of Testing for Emission of Harmonics generated on AC power

lines from vehicle

Table 5

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

Table 6

specific conditions

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

Balanced 3 phase has no emission in 39, 6" , 9" harmonics

Because of those 3@ harmonics will be cancelled in A circuit.

Acceptable individual . —— .
Minim harmonic current Maximum current Acceptable individual Maximum current
R L1 % harmonic ratio % Minimum harmonic current I /1, % harmonic
UM Rgee A Rece ratio %
l5 7] T |1 THD PWHD 5 S I PP [ P THD | PWHD
33 [ 107 72| 31 2 13 22 33| 107 ] 72] 31 2 13 22
66 14 9 5 3 16 25 >120 40 25 15 10 48 46
120 19 12 7 4 29 28 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
250 31 20 12 7 37 38 the THD and PWHD the same way than odd harmonics
>350 | 40| 25| 15| 10 48 46
Relative values of even harmonics lower or equal to 12 shall be lower than
16/n %. Even harmonics greater than 12 are taken into account in the THD and
PWHD the same way than odd harmonics.
Linear interpolation between successive values of R, is authorized.




Annex1l1l Method of Testing for Emission of Harmonics generated on AC power
lines from vehicle

New Annex 11

Annex 11 - A; ix 1
Figure 1: Vehicle in configuration “RESS charging mode coupled to the power gnid”™ -
Single phase charger test set-up

Measurement device with
input impedance Z,,

dif]

Power supply E =
of internal L% ] ;
impedance Z,

and open E;.—

circuit voltage v
G l

Figure 2: Vehicle in configuration “RESS charging mode coupled to the power grid”™ -
Three-phase charger test set-up

Measurement device with input impedance Z,,

— M, .
& L1 | B | -
Power supply of | D |
internal | | "l
imped z H .
;:z o;;-lrfiircuit _®": - |l 5 ]I —
voltage G . | . |
® 13 [ — l .
N | |
z oz, .




Annex1l1l Method of Testing for Emission of Harmonics generated on AC power

lines from vehicle

Low Frequency Conducted Disturbances (Harmonics)

harmonics
analyzer

AC power
electrical
source

Limit

Levels

< 0dd harmonics >
N=3: 2.30 [A]
N=5: 1.14 [A]
N=7:0.77 [A]
N=9: 0.40 [A]
N=11:0.33 [A]
N=13:0.21 [A]

N=15 to 39: 0.15 X 15N [A]

< Even harmonics >
N=2: 1.08 [A]
N=4: 0.43 [A]
N=6: 0.30 [A]

N=8 to 40: 0.23 x 8./ N [A]

2D Harmonics ¢ Average ) BPass

Al
20.0

100

50

20

10 -

05

02

0.1

0.05

0.02

0.01

0.005

0.002

0.001




Annex12 Method of testing for emission of voltage changes, voltage fluctuations
and flicker on AC power lines from vehicle

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

IEC61000-3-3 (edition2.0-2008)

Table 7
=« IMIT:IEC61000-3-3 Clause 5

IEC61000-3-3 Clause 5

Pst <1.0
Plt <0. 65
d(t) <500
More than 3.3% msec
dc <3,3%
_ dmax y
a) Without additional condition <49%
ex.: refrigerator
b) e.g.: automatic washer <6%

) e.g.:hair dryers <7%

Maximum allowed voltage changes,
voltage fluctuations and flicker (rated
current > 16 A and = 75 A per phase
and subjected to conditional
connection)

IEC 61000-3-11 (edition 1.0 — 2000)

Table 8
===Limit:IEC61000-3-11 Clause 5

IEC61000-3-11 clause 5

Pst <1.0
Plt <0. 65
d(t)

More than 3.3% <500msec
dc <3. 3%

dmax
a) Without additional condition <4%

ex.: refrigerator

b) e.g.: automatic washer <6%
C) e.g.:hair dryers <7%




Annex12 Method of testing for emission of voltage changes, voltage fluctuations
and flicker on AC power lines from vehicle

New Annex 12 Annex 12 — Appendix 1

Vehicle in configuration “RESS charging mode coupled to the power gnid™

Power supply with open circuit
voltage G and (Re + j X=)
impedance

Measurement
device



Annex13:. Method of Testing for Emission of Radiofrequency conducted
disturbances on AC or DC power lines from vehicle

Class B: Residential Area requirement

Table 9
Maximum allowed radiofrequency conducted disturbances on AC power lines

Limits and detector
Frequency (MHz)
0.15t0 0.5 66 to 56 dBV (quasi-peak) 56 to 46 dBV
(average)
(linearly decreasing with logarithm of frequency)
05t05 56 dBpV (quasi-peak) 46 dBpV (average)
5to 30 60 dBV (quasi-peak) 50 dBV (average)
Table 10
Maximum allowed radiofrequency conducted disturbances on DC power lines
Limits and detector
Frequency (MHz)
0.15t0 0.5 79 dBV (quasi-peak)
66 dBV (average)
0.5t0 30 73 dBJV (quasi-peak)
60 dBV (average)




Annex13:. Method of Testing for Emission of Radiofrequency conducted
disturbances on AC or DC power lines from vehicle

Electrical
source

Frequency Quasi—Peak Average
(MHz) dB(uV) dB(uV)
66 56

Decreases linearly

Decreases linearly

0.15 t0 0.50 with log of freq. To | with log of freq. To
56 46
0.50 to 5 56 46
5 to 30 60 50
Charge Condition: 200V 60Hz
80
70
60 ~—_
= 50
%40 Jf’“« .
3. 30 LK

bl
fim

T 20

°
- 10

0

-10

-20
0.1

1

frequency [MHz]

10 100




Annex13:. Method of Testing for Emission of Radiofrequency conducted
disturbances on AC or DC power lines from vehicle

Annex 13 — Appendix 1

New Annex 13

Figure 1

Vehicle in configuration “RESS charging mode coupled to the power gnd™

Cable (shall be
shortened to
appropnate length)

Artificial Network —

PM

vehicle

08(+02 ./ -0)m

4+— Power mains



Annex14 Method of Testing for Emission of Radiofrequency conducted
disturbances on Network and Telecommunication access from Vehicle

Maximum allowed radiofrequency conducted disturbances on network

and telecommunication access

Limits and detector
Frequency (MHz)
0.15t0 0.5 84 to 74 dBpV (quasi-peak) | 40 to 30 dBPA (quasi-peak)
74 to 64 dBV (average) 30 to 20 dBpA (average)
(linearly decreasing with (linearly decreasing with
logarithm of frequency) logarithm of frequency)
0.5t0 30 74 dBV (quasi-peak) 30 dBpA (quasi-peak)
64 dBV (average) 20 dBpPA (average)

150Q) Conversion from Voltage to current




Annex14 Method of Testing for Emission of Radiofrequency conducted
disturbances on Network and Telecommunication access from Vehicle

New Annex 14

Annex 14 — Appendix 1

Figure 1
WVehicle in configuration “RESS charging mode coupled to the power grid™

vehicle

Power cable (shall be
shortened to

appropriate length)

Commmumnication cable
(shall be shortened to —~——wn-0_|

appropriate length)

0.8 (+0.2 7 —0) m

Agtificial Metwotk —— - Povirer mains




Annex15 Method of testing for immunity of vehicles to electrical fast transient /
burst disturbances conducted along AC and DC power lines

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.

New Annex 15

Vehicle in configuration “RESS charging mode™ coupled to the power grid
coupling on AC/DC power lines

EFT I B Generator




Annex15 Method of testing for immunity of vehicles to electrical fast transient /
burst disturbances conducted along AC and DC power lines

Performance
criterion

Injection line | Test level

+2kV 1min.
—2kV 1min.
+2kV 1min.
—2kV 1min.
+2kV 1min.
—2kV 1min.
+2kV 1min.
—2kV 1min.

L+N

L+PE

N+PE

L+N+PE

Noise
generator




Annex16 Method of testing for immunity of vehicles to surges conducted along
AC and DC power lines

(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 ys, and a hold
time (Th) of 50 ps.

Each surge shall be applied 5 times at 1 minute delay

for each of following phases: 0, 90 0°,
/0,180 phase used to be switch timing 90°

90, 270 will be maximum voltage timing 641V

(b) for D o /3‘19%3%‘ n line and
earth And 270 timing surge cause ¥ NIl /S and a hold
: Polarity change — to + will be caused % .
time ute delay.

So, these phases are critical point o

\ B.1 AC100VSAIZ+05kVDH—H#ENMLT-15E /




Annex16 Method of testing for immunity of vehicles to surges conducted along
AC and DC power lines

Figure 3
New Annex 16
= WVehicle in configuration “RESS charging mode coupled to the power gnid” - Coupling between
Annex 16 — A dix 1 lines for AC (three phases) power lines
Figure 1
- . - . . - aan . Surge generator
Wehicle in configuration “RESS charging mode coupled to the power gnd” - Coupling between
lines for DC or AC (single phase) power lines
1= C=18uF
". 82
Surge generator ‘ DN <« D;‘ 1

AC/DC AC
maing mains
Figure 2 Figure 4
Vehicle in configuration “RESS charging mode coupled to the power grid” - Coupling between LEEE meg?h_ﬁsfn?”%ﬁdg E&‘géeghgg)e ;i'ﬁg]ﬂi St heeen
each line and earth for DC or AC (single phase) power lines
[ Surge generator ‘
LI R=106
- Cm g Er
O sz
" 1[2f 3] 4
CDM
ACIDC _l il ——
mains aC — —
mains i1 —
—

Reference earth

t



Annex16 Method of testing for immunity of vehicles to surges conducted along
AC and DC power lines

Surge
generator

Injection line Test voltage Phase shifting Perff)rm_ance
criterion
00
L+N +0. 5kV, £ 1kV, 90°
+2kV., £4kV 180°
270°
= C
0
+0. 5kV, = 1kV, 90°
L/N + PE NPRY. 130°
270°




[4] EV/Plug-IN HV EMC test in R10 03/04

Compare the EMC test level between home appliance and vehicle

Radiated Conductive Harmonics
Emission emission emission
Vehicle |CISPR12 NA NA
Equivalent New New
Home CISPR22 CISPR22 IEC61000-3-2
appliance LISN 50/60Hz
150kHz ~30MHz | 2~ 40N

Harmonics




[4] EV/Plug-IN HV EMC test in R10 03/04

Compare the EMC test level between home appliance and vehicle

Immunity test

EMI (radiate) Electrical Noise
: ISO11452-2,3 ISO 7637
Vehicle |
75~25V/m 200V
20MHz~ 2GHz ns~ms
Vehicle test is higher level New & more severe
IEC 61000-4-3 IEC 61000-4-5,4-6
Home 3V~10V/m Fast Transient Burst 2kV. 5ns
: Lightning surge
apphance 80MHz~1GHz oKV 504

Emission: Conductive noise and Immunity : Conductive

surge

will be technical and facility issues.




[4] EV/Plug-IN HV EMC test in R10 03/04

Conclusion

R10-04 requirement seems a necessary and sufficient requirement for
Plug-In EV & HV vehicle’s EMC.

R10-04 requirement has new technical and facility issues of vehicle
manufacture.

With adequate transition period, R10-04 will be a global
Certification test method as a harmonized International mutual
certification.
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Outline of UN/ECE Regulation
ECE R10-03

-Electric/Electronic Sub-Assemblies-

. What is EMC regulation-?

2. Outline of type approval according to ECE R10-03

. ESA specifications required by ECE R10-03
3-1 Broadband emission

3-2 Narrowband emission

3-3 Radiated immunity

3-4 Conducted emission

3-5 Conducted immunity

. Example of test plan for type approval
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1. What is EMC regulation?
EMC: Electro Magnetic Compatibility

1) Emission (Device does not generate electromagnetic waves)
EMI: (Electro Magnetic Interference)

2) Immunity (Ability to operate without degradation of performance)
EMS: (Electro Magnetic Susceptibility)

—EMC regulation covers the listed above

B Emission B Iimmunity
e.g. A television has noisy image e.g. Engine ECU does not work by

by vehicle electromagnetic noises. extraneous electromagnetlc noises.

N\
=
=
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=" 9

e e e ]
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2. Outline of type approval according to ECE R10-03

ltems

Detalls

Applicability to ESA*

See next pagep *Electrical/electronic sub-assembly

Definition of ESA Type
(para.2.10)

Essentially same-function ESA
(Component or STU, separate technical unit)

Type Approval
procedure

1) Discussion * with technical service and testing site,
preparation of test sample and application document.

2) Type approval test *Applicable ESA, test condition, criteria

3) Application

4) Certification

Marking (para.5.2.2)

An approval mark shall be affixed to every ESA.

e.g. ECE R10-03
s N2 10 R- 03 2439 {=

a=6mm min.

Modifications of
approved ESA (para.1l)

Any modification of the ESA shall be notified to the
administrative department and further tests may be required.

Aftermarket ESA
(para.3.2.9)

ESA related to immunity related functions: Type approved.

ESA not related immunity related functions: Manufacturer
shall issue a declaration specifying that ESA comply to the
requirements.
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1) App

icability to ESA (para. 3.2.1)

Electrical/electronic sub assembly (ESA) classification

!

ESA intended for fitment in
vehicles?

No

| Yes

Passive ESA or system (e.g.
spark plugs, cables, passive
antenna)?

Yes

Not concerned
No marking —
No type approval

| No

means to immobilized vehicle

Use restricted by technical| Yes

yNo

Mechanically fastened to the
vehicle which can not be
disassembled or removed

without use of tools?

No

Connected permanently or No
temporarily to the vehicle—
wiring harness?

Yes

y Yes

Connected via an interface yeg
type approved to this—

Requlation as amended?
I No y

Application of Regulation No. 10 4 Regulation No. 10

No application of

June 28t 2011 JASIC Expert Meeting Page 4/36



2) Remarks of type approval

- For applicants -
v'Basically ESA are type-approved as components fitted into vehicle

type, i.e. ESA are included vehicle type approval.
v'Merits of ESA type approval
1) ESA are not originally equipped into vehicle.(e.g. dealer option parts)
2) Test of ESA fitted into vehicle is difficult and/or heavier testing
burden.

- For technical service and test site -

v' Technical judgment about applicable ESA type, test conditions,
criteria because of lots of variation of functions and
configurations of ESA

v' Calibration of measuring equipment and maintenance of accuracy
v Training of technician

Appropriate application of type approval is recommended.
June 28t 2011 JASIC Expert Meeting Page 5/36




3. ESA specifications required by ECE R10-03

X ECER10-04:0Other than RESS (Rechargeable Energy Storage System) charging mode
couple to the power grid.

ltems Applied ESA Specifications
— | Broadband (ESA having broadband n|0|se. Approval limit: Appendix 6
e.g. ignition system or electric .
3 | (para. 6.5) mogtor% y Method of testing: Annex 7
n
wn . . . .. .
S | Narrowband E$A|nclude an electronic oscillator Approval limit: Appendlx 7
A with an operating frequency greater
o (2 :
o (para. 6.6) | than 9 kHz (e.g. ECU) Method of testing: Annex 8
% Approval limit: No degradation of performance
o _ 150mm strip line:60V/m rms(1ISO11452-5 2nd, 2002)
Immunity ESA having immunity related 800mm strip line: 15V/m rms(1SO11452-5 24, 2002)
(para. 6.7) functions TEM cell: 75V/m rms(1SO11452-3 29, 2001)
BCIl: 60mArms(1SO11452-4 319.,2005, corr.1, 2009)
Free Field: 30V/m rms(1ISO11452-2, 2nd ,2004)
Method of testing: Annex 9
Approval limit:
Maximum allowed pulse amplitude for
. . ESA that are switched, contain Polarity of Vehicle with 12V Vehicle with 24V
Q Emission . . . . pulse system system
switches or include inductive :
S (para_ 69) amplitude
= loads. Positive +75 +150
2 Negative -10 -450
8 Method of testing: Annex 10
Immunity All ESA Approval limit: para. 6.8.1, Table 1
(para. 6.8) Method of testing: Annex 10
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Immunity: Free field

Antenna

e

Wire harness

- -

>
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Immunity: TEM cell in a shielded chamber
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Immunity: 150mm Strip line in an anechoic chamber

/,
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Immunity: BCIl in a shielded chamber
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3-1 Broadband emission (para. 6.5, ANNEX 7)

Specifications

Applicable ESA ESA( e.g. ignition system or electric motor etc.)
Frequency 30 MHz - 1GHz

Normal operation mode (continuous mode),
preferably in maximum load

Measuring method | CISPR 25 2"d Ed., 2002 and Corr.2004

Mode

ESA radiated emission limit
Broadband type approval limit - 1 m
Quasi-peak detector - 120 kHz bandwidth
70
o \\ ,
Approval limits T 50
. >
(Appendix 6) 3
g 40
w
30
20
10 100 1,000
F (MHz)
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3-2 Narrowband emission (para. 6.6, ANNEX8)

Specifications

ESA include an electronic oscillator with an operating frequency

Applicable ESA greater than 9 kHz (e.g. ECU)
Frequency 30 MHz - 1GHz
Mode Normal operation mode

Measuring method | CISPR 25 2"d Ed., 2002 and Corr.2004

ESA radiated emission limit
Narrowband type approval limit -1 m
Average detector - 120 kHz bandwidth
70
60
Approval limits g 50 ~_
(Appendix 7) S 40
30
20
10 100 1,000
F (MHz)
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3-3 Radiated immunity (para6.7., ANNEX9)
1) Applicable ESA having immunity related functions

(para. 2.12)
1) Functions related to the direct control of the vehicle

* by degradation or change in motion: e.g. E/G, brake
* by affecting drivers position: e.g. seat or steering
wheel positioning
- by affecting driver’s visibility: e.g. dipped beam,
windscreen wiper
2) Functions related to driver, passenger and other road
user protection: airbag, safety restraint system
3) Functions which when disturbed cause confusion to
the driver or other road users: lamp, horn
4) Functions related to vehicle data bus functionality
5) Functions which when disturbed affect vehicle
statutory data: tachograph, odometer
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2) Electrical field strength (e.g. combination of TEM cell and Free field)

Specifications

Applicable ESA ESA having the functions related to immunity
Frequency TEM cell(20 MHz — 200MHz) | Free Field(200 MHz - 2 GHz)
: . 200 MHz - 800 MHz : AM
Modulation AM(Amplitude)
800 MHz - 2 GHz : PM(Pulse)
' ISO 11452-2nd 2004
Measuring ISO 11452-3 314, 2001 | o
method Vertical polarization
250
200 TEMcell Free Field
— 150 - e -
Electrical =
field strength 100 75V/m
50 30V/m
o
10 100 1000 10000
f (MHZz)
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3-4 Conducted emission (para.6.9, ANNEX10)

Applicable ESA

Measuring
method

Approval limits

Specifications
ESA that are switched, contain switches or include inductive loads
1ISO7637-2 2" Ed., 2004 and Amd 1:2008
Maximum allowed pulse amplitude for
Polarity of pulse Vehicle with 12V Vehicle with 24V
amplitude system system
Positive +75 +150
Negative -10 -450
Ua
‘f o~
13.5+05V, Positive """ / \
or27x1V e A 4
0 , ) 4
,[r > 4—th
Negative ta
Sample of electrical noise wave from
Il 2, parts at switch or relay operation
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3-5 Conducted immunity (para.6.8, ANNEX10)

Specifications

Applicable ESA All ESA

Measuring method |I1SO7637-2 2"d Ed., 2004 and Amd 1:2008

Pulse No. test | Functional status for systems:
Approval limits level | Immunity related | Others
. 1 1l C D
(Appendix 6) 2a, 2b I B.C D
3a, 3b 1l A D
4 Il C(B) D

Comply with specified criteria against the following pulses

< Classification of functional status >

Class Required conditions
A All functions of device/system perform as designed during and after exposure to
disturbance.
All functions of a device/system perform as designed during exposure. However, one or
B more of them can go beyond specified tolerance. All functions return automatically to
within normal limits after exposure is removed. Memory function shall remain class A.
C One or more functions of a device/system do not perform as designed during
exposure but return automatically to normal operation after exposure is removed.
One or more functions of a device/system do not perform as designed during and
D after exposure and do not return to normal operation until exposure is removed
and the device/system is reset by simple “operator/use” action.
One or more functions of a device/system do not perform as designed during and
E after exposure and cannot be returned to proper operation without repairing

or replacing the device/system.
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3-5(1) Pulse 1l

\ t2 '
Y
13.5+0.5V ¢ Total 5000 pulses
or27x1V - 3 |
U,a.,. —
oV

t1
Simulation of transients due to supply
Vs disconnection from inductive loads.
switch
L ESA R
ower
supply

Parameters 12V system 24V system

Us -75V to -100V -450V to -600V
Ri 10 ohms 50 ohms
td 2ms 1ms
tr (2 +0/-0.5)us (3 +0/-1.5)us

t1* 0.5sto 5s

t2 200ms

t3 * <100us

*t1,t2:See para. 5.6.1 table 3

1ISO7637-2 2nd Ed., 2004

Criteria

Immunity related ESA

Others

D
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3-5(2) Pulse 2a

\V j t, >
P
it td DI
Criteria
Immunity related ESA | Others
¥ t
r | Total 5000 pulses B D
13.5+0.5V
or27x1v ¥ —]
90 %
Us
u, 10 % —o— o
W/H (L)

oV

Parameters 12V system 24V system C; |:l
Us +37V to +50V ower ESA oads
Ri 2 ohms supply
td 0.05ms Switch-¥
tr (10 +0/-0.5)us

. Simulation of transients due to sudden
tl 0.2's to 5s interruption of currents in a device
connected in parallel with the DUT due to
*11:See para. 5.6.2 table 4 the inductive of the wiring harness
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3-5(3) Pulse 2b

Y
A
13.5x=0.5VvV U R Y
or27=x1V A 1
0,9 Ua
U .
i \ Total 10 pulses Criteria
0,9Us
Immunity related ESA | Others
C D
0,1 Uy st s il - -
0V g X
t Switch W/H (L)
tiz —
—- -— tr
- Motor
~ ty > S
Parameters 12V system 24V system CQ
ower ESA
Us 10V 20V
supply
Ri 0 to 0.05 ohms
td 0.2sto 2s
t12 1ms +/- 0.5ms
Simulation of transients from DC
tr 1ms +/- 0.5ms .
motor acting as generators after the
t6 1ms +/- 0.5ms ignition off
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3-5(4) Pld|Se 3a

A

13.5*0.5V Total 1 hour

or27il\{J
A
A/ ..

VYV ¢ /)

Immunity related ESA | Others

_,,‘“,,7 A D

%
!

t ‘ -
L _
T 10% *
Parameters 12V system 24V system U
Us -112Vto -150V | -150V to -200V | 3 % — e
Ri 50 ohms i o ‘ | Switch
|
td (0.1 +0.1/-0)us - W/H W/H
(L&C) ESA L
tr 5ns +/- 1.5ns oWer (L&C)
t1l 100us ugply
t4 10ms . ® * ¢
Simulation of transients which occurasatresult of
t5 90ms the switching processes
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3-5(5) Pulse 3b

:‘f Total 1 hour o
t —»
r
bty Criteria
1t le Immunity related ESA | Others
T A D
13.5+0.5Vv Us
or 27+1V i
Ua
Pt
' ta et ts ¥
~ o . — o Py Parameters 12V system 24V system
Switch Us +75V to +100V | +150V to +200V
W/H Ri 50 ohms
@ (L&C) ESA WIH L td (0.1 +0.1/-0)us
T (L&C) tr 5ns +/- 1.5ns
Powelr t1 100us
Su
p,p y ® ° P t4 10ms
Simulation of transients which occur as a reéult of t5 90ms
the switching processes
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3-5(6) Pl‘J|Se 4

UB *
12+0.2V U 1 pu|5e
d
or 24+0.4\W4 i
/ Criteria
Immunity related ESA | Others
C(*) D
% :B for ESA operating when engine is
started
oV t >
n > 4 rd t b
to! t, { 9 t t7,111:See para. 5.6.4table 8
8 I *ISO7637-2 2nd Ed., 2004
Parameters 12V system 24V system
Simulation c?]f supply voltage reductior}l causedI by Us -6Vito -7V -12Vto -16V
energizing the starter-motor circuits of interna _ ] : ) ) :
combustion engines . Ua 25 |\lj;(|)<|L6J\S{|WIth S \|/Ut§| <1|2l\J/S\|N'th
Switch Ri 0to 0.02 ohms
t7 15ms to 40ms * 50ms to 100ms *
T ESA @ t8 < 50ms
Power > t9 0.5s to 20s
supply Starter :
Motor t10 5ms 10ms
T11 5msto 100ms * 10ms to 100ms *
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4. Example of test plan for type approval

Pass/fail criteria and test
condition
for ECE R10-03

Example of AFS (Adaptive Front-Lighting System)
AFS is a head light system having a function orientating
a light axis to steering direction to improve nighttime

Visibility.
Note: Only example, different from real system and testing condition.
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Behavior of AFS system

T
aa,
.,
",
"
e,
N,
.
‘e
.
‘e
.

Swiveled

.............

‘e
.
‘e
.

.
....
.....

e,
.
‘e
LN
v,
‘e
‘e .
v
.
"
o
v,
taun®

v AFS can shift the luminous

distribution pattern horizontally
by swiveling low beam.
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Example of the system configuration

AFS ECU(ESA) Vehicle Height sensor
7 Shift position
Headlamp sensor

'Warning lamp SW

Steering angle

'@ w Velocity sensor

Swivel ACT

&

Note: Only example, different from real system. June 28th. 2011 JASIC Expert Meeting Page 25/36



Criteria for test plans

Applicable ESA | AFS ECU only. Other sensors are not applicable for approval
Test items Reasons
- Radiated narrowband More than 9kHz oscillator
Applicable | . 5.
test and Radiated Immunity Effect on driving
reasons :
Conducted Immunity All ESA
Radiated narrowband Annex 8
emission
. ! Radiated Immunity *No degradation during the test
Criteria *No affect on data bus communication
Conducted Immunity *No degradation during the test
*No affect on data bus communication

Note: Only example, different from real testing condition.
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1. Pass/fail criteria

(1)Warning on LCD of PC does not light.

Warning lights in the following COH’dItIQn

“«| No affect on data bus communication

No degradation during the test

-The signals to ESA actuators by Communlcatlon are fail.
-The warning lamp-on signal by cqmmunlcatlon is fail.
-The CAN-communication signals are fail.
(2) The values which are monitoring actuators is fiot ‘changed.(tolerance: +/-5 steps)
The values are changed when ESA actuators are actuated.

2. ESA conditions and test items

N No degradation during the test

Mode Name Details Applied Test Name
IG: ON
Engine speed:Idling Radiated
Idling Vehicle speed:0 km/h narrowband
Horizontal tilt angle in a longitudinal direction=0 degree | €mission
Steering angle:0 degree
IG: ON
Vehicle speed:50km/h Radiated and
S0 km/h Horizontal tilt angle in a longitudinal direction=0 degree conduqted
Immunity
Steering angle:0 degree

Note: Only example, different from real testing condition.
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3. Test condition

(1) Radiated narrowband emission

Test condition

. . Remarks
Parameter and pass/fail criteria (limit)
Frequency range: 30MHz-1000MHz *:Manufacturer provides
Measurement frequency: 13 points * data for the whole

30-50, 50-75, 75-100, 100-130, 130-165, 165-200, | reduency band from a

200-250, 250-320, 320-400, 400-520, 520-660 test laboratory accredited
s s s e s to the applicable parts of

660-820, 820-1000MHz ISO 17025 and recognized
Limit: by the Approval Authority.
30MHz - 75MHz: 62-52dBuV/m, (ANNEX 8, para.4.3)

7/5MHz - 400MHz:52-63dBuV/m,
400MHz - 1000MHz:63dBuV/m

Note: Only example, different from real testing condition.

June 28t 2011 JASIC Expert Meeting Page 28/36



Test layout of radiated narrowband emission

1000 N Inside of Absorber Lined Chamber
Spectrum Analyzer 1 . .
& e 1000 Note: Only example, different
EMI Recei ight: . .
e Felght: 500 from real testing condition.
< 200
-—o ESA %% H H
: i Conductive case preventing
unintended noise
ESA and Wiring Harness
are insulated 50 mm above
Ground Plane
1000 | ‘ ‘ ‘
B 7 Antenna
Height: 1000 mm
b
LISN
Battery - |
i OSN [
1
Simulator - .
. [ Swivel
(5V signal) E[:él R :%XE | Actuator
LED Head Lamp \
Y circuit Shielding Box
\
Dummy ECU t  Leveling Actuator

r /
/
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(2) Radiated immunity

Dwell time: More than 2s

Test condition Pass/fail | Remarks
Test items | Parameter criteria
Frequency range: 20MHz — 200MHz Same as the
Limit: 75V/m, Modulation: AM remarks of (1)
_ : Radiated
TEM cell Measurement frequency: 7 points (1), (2) narrowband
27,45, 65, 90, 120, 150, 190MHz emission

(ANNEX 9, para.3.2)

*. Functional status is measured based on the pass/fail criteria (1) and (2).

Limit:30V/m,
Measurement frequency: 9 points

230, 280, 380, 450, 600, 750, 900, 1300,1800MHz
Dwell time: More than 2s

Test condition Pass/fail | Remarks
Test items | Parameter criteria
Frequency range & modulation:
200MHz — 800MHz: AM
800MHz — 2GHz: Pulse Same as the
Antenna Position: remarks of (1)
Free Field 200Hz — 1GHz:in line with center of harness . 2 Radiated
1GHz — 2GHz:in line with DUT ’ narrowband
emission

(ANNEX 9, para.3.2)

*. Functional status is measured based on the pass/fail criteria (1) and (2).

Note: Only example, different from real testing condition.
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Test layout of TEM cell immunity in a shielded chamber

Note: Only example, different
from real testing condition.

LISNT

Height Sensor

Actuator

CH|

]L_] E ‘B~ Swivel Actuator
Leveling ‘E/r

I L LED Head Lamp
I_:ll/ circuit

Top View
TEM Cell
Power
Meter ===
Power AP
Amplifier
[
Signal ESA Clamp Battery
Generator . .
Simulator (5V signal) __|
PC
CAN Communication \
CANoe
PC
Function
Generator
Inside of Shielded Room
Side View EsA
]
1
/ 3 i1

<
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Test layout of radiated immunity

—
L1
1000 Inside of Absorber Lined Chamber
Power i
Amplifier Ground Plane
Size: 3000 x 1000 . H
I Height: 900 Note: Only example, different
Sl from real testing condition.
Antenna position
200 at 1000-2000 MH
Power
Meter  — 100
Esa |t Y
1 A
A
o E
1
1
1
!
1
ESA and Wiring Harness |
are insulated 50 mm above !
Ground Plane
S 8
8 B
1000 Antenna position
< »  at 200-1000 MHz
Height: 1000 mm
CAN
Communication
[ t
LISN
PC ) J
LISN
b - Swivel
E‘é 1 Actuator
| =i
t | Height
PC 1. E“ Sensor
4
[ E= —— Leveling
1 | Actuator
Function |7L| — Eﬁ
Generator
A I_.{
CAN Simulator LED Head Lamp circuit
Communication ~ (5V signal)
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(3) Conducted immunity (1/2)

Test condition Functional
Pulse Parameter status (*_) o
( ):Standard Value (Passl/fail criteria)
Pulse 1 Us=-100(-75)V, Ri=10ohms, td=2ms, tr<lus+0/-0.5us
(Level ) t1=0.5 ~ 5s5->0.5s, t2=200ms, t3<100us C
Pulse cycle time=5000 pulses
Us=50(37)V, Ri=2ohms, td=0.05s,
Pulse 2a
(Level Il tr:10us+0/-0..5us, t1=0.2s to 5s -> 0.2s, B
Pulse cycle time=5000 pulses
Us=10V, Ri= 0 to 0.050hms — 0 ohms,
Pulse 2b | td=0.2s to 2s -> 0.2s, t12=1 ms+/-0.5ms, c
(Level II) | tr =lms+/-0.5ms, t6=1ms+/-0.5ms,
Pulse cycle time=10 pulses

*: Functional status is measured based on the pass/fail criteria (1) and (2).

Note: Only example, different from real testing condition.
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(3) Conducted immunity (2/2)

Test condition Functional
Pul Parameter status (*)
Hise ( ):Standard Value (Pass/fail criteria)
Us=-150(-112)V, Ri=50o0hms, td=0.1 +0.1/-Ous,
Pulse 3a

I tr<5ns+/-1.5ns A
(Level 11T) t1=100us, t4=10ms, t5<90ms

Test time=1hour

Us=100(75)V, Ri=500hms, td=0.1us+0.1/+0,
Pulse 3b | tr<bns+/-1.5ns

(Level IlI) | t1=100us, t4=10ms, t5<90ms

Test time=1hour

Ub=12V, Us=-7(-6)V,

Ua=-2.5 ~ -6V [|Va|<|Vs|]->-6V
Ri=0-0.020hms, t7=15 ~ 40ms->40ms C
t8<50ms, t10<5ms, t9=0.5 ~ 20s->20s
t11=5 ~ 100ms—100ms, Test pulse=1pulse

Pulse 4
(Level III)

*. Functional status is measured based on the pass/fail criteria (1) and (2).
Note: Only example, different from real testing condition.
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Summary of ECE R10-03
-Electric/Electronic Sub-Assemblies-

vECE R10-03 is a global regulation under 1958 agreement,
consisted of RE, RI, CE and CI. (CE & Cl are for only ESA)

v'Specified ESA are only applicable.

v ESA type is defined as ESA having essentially same-
function.

v'Basically ESA are type-approved as components fitted
Into vehicle type.
Appropriate application of type approval is recommended.

v' A test plan is important before testing.
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Jaran AutoMoBILE StaNDARDS INTERNATIONALIZATION CENTER

Thank you for your attention.
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. A REMCIEIR?

EMC ( Electro Magnetic Compatibility) : HLREFRZE
1) Rt GEEAFHE A HHEBE)
EMI (Electro Magnetic Interference) :HERETIL
2) it E (BB IEEEIT, PEIBHRERFER)
EMS (Electro Magnetic Susceptibility) : ERERURLE

—EMC A& A LRSI A

Ve _EAKyn; 3

Blan, RN A A E R Blin, FBHHUECULK FhER B g s 45 1k T
T B A :
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1) ESA EHHE N 3.2.1)

- FL AR e (ESA) 732K
ESAYE & 255 F4E4? = _
VR
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2) BIFINIEE R
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1) BYBRIARELTEERESAWI, S8/ ERY) NIE;
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3. ESA FEE R

XECER10-04: ANMU#E RESS (W] 7 HHIEEEFME RS 7o AR M N KI5 & =

A ) -:I-'—- S ~
T B i&EH ESA I E
B T ESAELH F5 e 5 PRAE: B¥3%6
2 (0. 6.5) (B, KRGS R M 7
5t MY ESA & — A THEHRATFokizimy | PRIE: P3RT
(. 6.6) pade (B4, ECU) RIS FHE: K 8
%ﬁ. FRIE: TCHEREFESR
150mm HRER :60V/m rms (I1S011452-5 20d, 2002)
#%E 800mm HRZE: 15V/m rms (IS011452-5 2nd, 2002)
oL ESA EAHILEBAEThAE TEM/NEE: 75V/m rms (1S011452-3 2rd, 2001)
(JI_LI; 6. 7) BCI: 60mArms (1S011452-4 34 | 2005, cBEir. 1,
2009)
ﬁ%é%i%/i 3%@2 gms(ISOll452—2, 2nd - 2004)
FRAE :
B R F0 e
R} X, AEFFLfAREBRE AR e 12VH R 24V HL TR 447
& (L 6.9) HKJESA ¥ +75 +150
5 gl -10 -450
R M 10
iiiE BR{E: W 6.8.1, & 1
(K. 6.8) BIRESA R 4 10
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3-1 RS (L 6.5, FHE 7

& ESA ESA( #iltm, M KRFEAIPE)

A 30 MHz - 1GHz

LS IEH TAERSK GELE THE), SEFES RS N llE
W5 & CISPR 25 2rd Ed., 2002 and CERr. 2004

ESAs 5 7 HUBEER AT R IR — I
HEVE ARG 2% — 758 120KkHz

FRAEL
(B 3%6)
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10 100 1000
Ak D)
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3-2 KRS (W 6.6, FH4ES)
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2) HIZWE (B, TEM HMEL5AHGHAE)

R E K
&R ESA ESARE 53t EMHRKITI6E
PR TEM/MNZE (20 MHz - 200MHz) | HH3I% (200 MHz - 2 GHz)
. e 200 MHz - 800 MHz : AM
[5] l 5]
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ISO 11452-2d 2004
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WA T 4% EEAA,
250
200 TEM/NZ= A 7
_. 150 ) dh
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0
10 100 1000 10000
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3-5(1) Bk 1

—— tp ——¥
l
13.5+0. 5V L—i 50004 Bk
o 27+1V — 3 |
U,a.,.
oV
I 10% -@----—-——-—--- -
U
5
v 1 80 e T T T R ..

12V R4 24V RS

=75V ~ -100V -450V ~ -600V

10 ohms 50 ohms

2ms 1ms

(1 +0/-0.5)us (3 +0/-1.5)us

tl * 0.5 s ~ bs

t2 200ms

t3 * <100us

ty

B R 5 R R T S T 7 A
Y ESLE
FFR
L ESA
FLIR

*tl, t2: )L 5.6.1 & 3 I1S07637-2

2nd Ed., 2004
) E #HE U
PLILETHREARSC ESA HAth
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3-5(2) Jk 2a
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¥ 12V &% 24V R C) ESA D P
Us +37V ~ +50V . N
Ri 2 ohms EEJE‘ )(V
td 0. 05ms R
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tl * 0.2 s ~ b5s PR T2 o) F P LR, A S DUT IR
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3-5(3) Bk 2b

A
13.5+0.5V g Y
11 2141 VA 1
o \ 10 Mk A
PLILEThREAER ESA FoAth
C D
0,1 Uy st s il B{ -
0V > '“— e
t R wH @)
e
-t
— . . L
2 12V RS 24V RGE C) ESA
Us 10V 20V YR
Ri 0 ~ 0.05 ohms
td 0.2 s ~ 2s
t12 Ims +/- 0. 5ms
tr Ims +/- 0. 5ms BRI EREN AL REN, RKFRETF
t6 Ims +/- 0. 5ms B
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3-5(4) H\;ﬁ(‘{ﬁP 3a
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150V Fr
Ri 50 ohms W/H
td (0.1 +0.1/-0)us @ éL&C) ESA (%2) L
tr 5ns +/- 1. 5ns EE‘
t1 100us o ¢ ¢ <
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3-5(5) k' 3b
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A D
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N ¥ S o B S
oo . - P — Py S 12V &% 24V A%
FFoe Us +75V ~ +100V | +150V ~ +200V
W/H Ri 50 ohms
@ (L&C) ESA W/H L td (0.1 +0.1/-0)us
(L&C) tr 5ns +/- 1. bns
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g ® ® . t4 10ms
BB e s E NSRS td 90ms
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3-5(6) Mk 4
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Minutes of the 26th Asia Expert Meeting in China

1. Date: Wednesday, 28 June 2011, 9:00-17:00

2. Place: Rosedale Hotel & Suites Beijing, Beijing

3. Organizer: China Automotive Technology & Research Center (CATARC)

Attendees from China: About 130 in total, including Mr. Halley Hou (CATARC), Mr. Jia
Yi (Japanese-Chinese interpreter, Toyota Motor Technical Center China), Mr. Feng Qin
(Japanese-Chinese interpreter, Denso China Investment), Dr. Gernot Steinmair (BMW
group), and Mr. Liu Xinliang (VW Shanghai).

4. Attendees from JASIC: Four people, comprised of Mr. Akihiko Nojima (Toyota),
presenter of R10 (legal requirements, test methods, approval methods), Mr. Kazuo
Sakakibara (Denso), presenter of R10 (legal requirements, test methods for parts), Mr.
Ushio Ueno (speech, JASIC), and Mr. Yoshiaki Nanbu (Secretariat).

5. Outline of Meeting

Representing the organizer, Mr. Hou, Deputy Director of CATARAC gave an opening
address. Mr. Ueno, Director of Research Division, JASIC, delivered a keynote speech.
Presentations on electromagnetic compatibility of vehicle, system, and parts (R10) by
JASIC, CATARC, inspection bodies, and local industries and Q&A sessions followed,
answering questions of Chinese attendees. Active discussion was held in a friendly
atmosphere. Simultaneous translation between Chinese and English helped the

meeting go on smoothly despite the volume of speeches, presentations, and discussion.

Presentation by JASIC

1. R10 (EMC: Electromagnetic Compatibility) for Vehicle — Presentation by Mr. Nojima

from Toyota

After presenting the outline of the regulation, Mr. Nojima explained the details of
technical requirements, test requirements, and vehicle certification, including the

difference between the former and new versions. The attendees deepened their



understanding on the details of certification of vehicle under the EMC regulation to be
reflected in future. The presentation was followed by a Q&A session and lively exchange

of views.

* Major Q&A (including those in the pre-meeting with CATARC of the previous day)

were as follows:

Q1: Is the requirement of 30V/m in page 10 mandatory?
A1: Basically, yes. But it is 24V/m, lighter by 20% at a random sampling of COP.

Q2: For the polarization test in page 10, the requirement is vertical polarization only?

A2: Yes. The vertical polarization is the severest evaluation and the results are stable.

Q3: What do “AM” and “PM” mean?

A3: They mean amplitude modulation and pulse modulation, respectively.

Q4: In page 11, if both the ABS and audio system have microcomputers, should we test
both of them?
A4: That’s right. If there’re ABS and engine control, it will be as follows:

ABS (Computer EFI+Fan control, Ignition, Cooling fan,
+Actuator) Fuel control

NB v 4

Immunity 4 v

BB - v

Q5: Can I understand that, except for those listed in this handout, we don’t need to do
any immunity test?
Ab: That’s right. It’s not necessary for R10-03. There’s no damage to safety. Although

CAN does the test, it’s not necessary if there’s not this interface.

Q6: Why are audio parts exported to Europe subject to the immunity test?
A6: If there aren’t any problems with safety, they don’t need to have any immunity test.

Q7: To get an E mark for a radio, we don’t have to do the immunity test, right?

AT: It's written “don’t disturb driver’s safety". So the influence on the acoustics is



outside the scope of R10. However, initially, UK was of a different opinion and parts
exported to UK were treated differently, but the certification bodies outside UK all
treated such parts as outside the scope of R10, and eventually E marks are exempted
with audio immunity test. For its part, the EU expressly designates malfunctioning

alarms as factors that disturb the driver’s safety.

Q8: To get an E mark, do we have to pass the test of a certification body?
AS8: That's right.

Q9: Why do the power supply cables snake their way?

A9: Because resistance changes less and is more stable that way. That’s how they are
often used in IEC and other standards. Be careful, because they’ll coil up if you try to
wind them up. Only, what you see in the photos are AC cables. For DC, it hasn’t been
decided yet. For DC charge, the major source of noise is on the infrastructure charger

side. The vehicle side is simply a battery and doesn't give any emission.

Q10: The purpose of the immunity regulation is the safety of the vehicle itself. Why
should we test it also in charging conditions?

A10: You're right. So, the only criterion is whether or not the vehicle doesn’t start
moving. Only, the regulation is under examination right now, and they'll add the

requirement of not overcharging.

Q11: Are there any existing standards on outer charge?

A11: Yes. There are some in IEC. But the draft is still under discussion.

Q12: In page 29, what does "80 percent’ mean?

A12: A power supply system has a current monitor. If you see it, you’ll know the
operating current. Generally, the largest volume of current flows when you start
charging the battery. When it’s fully charged, the current goes down. That's how the
current generally behaves and what you see in page 29 shows that. In other words,
that’s about the same meaning as saying “You can test it, if the battery’s not fully

charged.”

Q13: How should power lines be designed?
A13: You need to take measures against power surge and conductive noise. To prevent

conductive noise, you need to use so-called LC filters and m side filters. Against power



surge, especially for the lightening surge test, you need to add voltage clamp elements
such as varistor. But there's nothing special about it, they are what you usually do for

any home electric appliance.

Q14: What's actually pulse modulation like?
Al14: It's specified in ISO 11451/2. On and off is indicated by the presence or absence of

continuous waves.

Q15 Are the limits on emissions from electric vehicles imposed by the related standards
(GP14023 and CISPR12) the same as those on conventional vehicles?
A15: Yes, given the purpose of GP14023 and CISPR12, there's no difference in limit

values. The same values should be applied.

2. R10 (EMC: Electromagnetic Compatibility) for Parts — Presentation by Mr.

Sakakibara from Denso

After presenting the outline of the regulation, Mr. Sakakibara explained the details of
parts certification, technical requirements, and test requirements. He explained
certification test programs taking example of AFS. The presentation and discussion
that followed deepened the understanding of the attendees on the details of certification

of parts and systems under the EMC regulation to be reflected in future.

* Major Q&A (including those in the pre-meeting with CATARC of the previous day)

were as follows:

Q1: Are switches subject to the regulation?
A1l: No, if they're mechanical ones without their own power supply, because they don’t
make continuous noise, although there might be some momentary noise. If they're

electronic, for example of display type, yes, they are subject to the regulation.

Q2: In page 29, why is the power supply connected to the simulator and actuator sides?

A2: It's to match the system configuration in the test to that of the actual vehicle.

Q3: Are the motors of AFS actuators out of the scope?

A3: Yes, for this lecture, they are out of scope.



Q4: Why?
A4: The applicants target only this. If you want to get the certification of your country,

you need to make clear how far you cover. You can get certification also for systems.

Q5: How's the scope of application determined?
A5: The automaker determines the parts concerned (scope) and tells that to the parts

manufacturers. There have to be rules.

Q6: How do you know which test item you have to do and which test item you don’t as
immunity test? There must be easy ones and difficult ones, aren’t there?
A6: There are a lot of test items, but the regulations make no limitation. You can choose

anything you like.

Q7: Actually, we're arguing about which ones we should choose.
AT: If you pass one test, that's OK. The regulation doesn’t say “you have to do more than
one test” anywhere. There are a variety of parts and systems. You can't say with

absolute certainty you should choose something.

Q8: Can I understand that I don’t need to test my part in all of the three directions X, Y,
and Z?

A8: That’s right. The regulation doesn’t give any specification. One direction's enough.

Q9: I think we need more than 30V/m of electric field intensity for the free field test for
immunity. Don’t you think so?
A9: This is a global regulation, so, if you think it should be revised, you can show your

data and propose a discussion at WP.29.

Q10: How’s calibration done in the tests?
A10: Calibration's done periodically. You need to write a test procedure and make the

tests well reproducible.

Q11: Why aren’t there many measuring frequency points for radiated emission and
immunity?

A11: As written in the note, test laboratory is accredited to the applicable parts of ISO
17025 and recognized by the approval authority.
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