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Road vehicles — Electrical disturbances by
narrowband radiated electromagnetic energy —

Vehicle test methods —

Part 3:

On-board transmitter simulation

1 Scope

This part of ISO 11451 specifies on-board transmitter
simulatiof test methods and procedures, for testing
passenger cars and commercial vehicles regardless
of the prppulsion system (e.g. spark-ignition engine,
diesel engine, electric motor). The electromagnetic
disturbanges considered in this part of ISO 11451 are
limited tp continuous narrowband electromagnetic
fields.

Part 1 of[ISO 11451 specifies general test methods,
definitions, practical use and basic jprinciples of the
test procedure.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this pdrtCef 1SO 11451. At the time of publication,

— Vehiclef\test methods — Part 1: Gener,
nitions:

ISO. 11451-2:—", Road vehicles — Electri
arices by narrowband radiated electromagn
— Vehicle test methods — Part 2: Off-v
ation source.

3 Test conditions

3.1 Test temperature and supply v¢

Heat is generated in the test facility when
is operated during the performance of thg
ficient cooling shall be provided to ensu
engine does not overheat.

The ambient temperature in the test facil
recorded if it is outside the range of (23 +

For tests that require the vehicle engine to

b/ and defi-

cal disturb-
etic energy
ehicle radi-

bltage

the vehicle
b test. Suf-
e that the

ty shall be
5) °C.

be running,

the electrical charging system shall be fun

ctional. For

the editions ndicated—were valid Al S@ndards are
subject to revision, and parties to agreements based
on this part of ISO 11451 are encouraged to investi-
gate the possibility of applying the most recent edi-
tions of the standards indicated below. Members of
IEC and ISO maintain registers of currently valid
International Standards.

ISO 11451-1:—", Road vehicles — Electrical disturb-
ances by narrowband radiated electromagnetic energy

1) To be published.

tests where the vehicle engine is not required to be

running, the battery voltage shall be mainta

ined above

12,2V or 24,4V for 12 V and 24 V systems respect-

ively.

3.2 Frequency range

The frequency range of the test method i

to 1 300 MHz.

is 1,8 MHz


https://standardsiso.com/api/?name=bc3050837622efb18b1657535e518f49

ISO 11451-3:1994(E)

3.3 Modulation

If a transmitter according to table 2 is used, use the
built-in modulation type. If the alternative method in
4.2.1 is used and no values are agreed between the
users of this part of ISO 11451, then the following
shall be used:

— no modulation (CW);

— 1 kHz sine-wave amplitude modulation (AM) of

© ISO

tween the users of this part of ISO 11451, and docu-
mented in the test plan.

4 Test facility and equipment

This test should typically be performed in a shielded
absorber-lined chamber. Where national regulations
permit, the test may also be performed at an open
area test site (OATS). Where specified in the test

80 %.

3.4 Dwell time

At each freduency, the device under test shall be ex-
posed to thp test levels for the minimum response
time needed to control it. In all cases, this minimum
time of expgsure shall not be less than 2 s.

3.5 Frequency steps
All tests in this part of ISO 11451 shall be conducted

with linear [frequency step sizes not greater than
those speciffjed in table 1.

Table 1 — Frequency step sizés

Frequency band Maximum frequency step size

1,8 MHz to|10 MHz 1MHz

10 MHz to 200 MHz 2 MHz

200 MHz tp 1 GHz 20 MHz
1 GHz to 1,3 GHz 200 MHz

Alternatively| logarithmic frequency steps, with the
same minimufmnumber of frequency steps in each

plan, the tests shall also be run in a reflective enclos-
ure.

4.1 Test facility specification

4.1.1 Absorber lined chamber

An absorber lined ‘chamber with the charadteristics
given in ISO 114512 is used for this test.

NOTE 1  Atfréquencies where absorbers are not effec-
tive, the réflections in the chamber can affect the pxposure
of the vehicle.

4.1.2 Open area test site (OATS)

Where national regulations permit the use of an
OATS, the OATS should have an area with p radius
of 20 m free from large metal structures or |objects.
Care shall be taken, when performing OATS {ests, to
ensure that harmonic suppression regulatipns are
met. The test operator shall comply with any regu-
lations.

4.1.3 Reflective enclosure

When required in the testing, a reflective emclosure
consisting of a shielded chamber shall b¢ used.
Where permitted, this may consist of a building with
a metal roof and walls or similar structure sdch as a
bridge with metal superstructure above the rpad sur-

frequency band, may be used. The values, as agreed
by the users of this part of ISO 11451 shall be docu-
mented in the test report.

If it appears that the susceptibility thresholds of the
device under test are very near the chosen test level,
these frequency step sizes should be reduced in the
frequency range concerned in order to find the mini-
mum susceptibility thresholds.

If the equipment does not allow use of these standard
frequency steps, the values used shall be agreed be-

face.

4.2 Test equipment

4.2.1 Radio frequency (RF) signal sources

Transmitters capable of generating RF power in the
frequency ranges with listed output power in table 2
should be considered for the tests.
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Table 2 — RF signal sources
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4.2.3 Antennas

For the VHF and UHF bands, quarter-wave antennas
should be given preference over 5/8 wave antennas,
since there are higher skin currents created by
quarter-wave antennas.

All antennas should be tuned for minimum voltage
standing wave ratio (VSWR) (typically less than 1,5:1),
if possible. The resulting VSWR shall be compatible
with the design of the RF source.

Frequency band Output power
MHz W
1,8t02 100
35t 4 100
7t07,3 100
10,1 to 10,15 100
401436 186
18,1 to 18,15 100
P1 to 21,45 100
24,89 to 24,99 100
27 to 28 51
28 to 29,7 100
30 to 50 120
50 to 54 150
60 to 87 100
120 to 130 100
144 to 148 150
148 to 172 120
P20 to 225 150
120 to 470 100
B51 to 928 10
1 p60 to 1 300 10
1) Maxjmum legal power allowed.
Handheld transmitters with an output power of 3 W

to 8 W mpay be required as specified in.the test plan.

An alternative method of simulating’a high-power on-
board trahsmitter is to use the ‘aptenna(s) as specified
in 4.2.3 Bnd to supply RE-power from a broadband
amplifier[driven by a signal-generator.

An RF dhoke (ferrite~or powdered iron toroid, de-
pending pn frequéency) should be placed around the
coaxial cgble, to~the antenna in order to reduce skin
currents fapd ‘more closely simulate a transmitter in-
stalled inlthe_vehicle

An exception to tuning the antenna.fof minimum
VSWR is when the test plan calls_fortegting with a
specified VSWR to induce higher radiation within the
vehicle resulting from skin currents on the antenna
coaxial cable.

The mobile transmittingantenna shall be [mounted in
the location(s) specified in the test plan.

VSWR is a fixed'parameter related to the fransmitting
monopole: it’shall not be adjusted by the tést operator
when thedantenna actually installed on the vehicle is
used.

42,4 Calibration of test equipment
The power meter shall be calibrated and shall be ca-

pable of measuring levels provided by the sampling
device with a tolerance of + 1 dB.

4.25 Test automation
The use of the RF power source specified in 4.2.1
lends itself to automation. Parameters slich as fre-

quency, power and time can be controlled and re-
corded.

5 Test procedure

5.1 Test plan

4.2.2 RF power and field monitoring equipment

An in-line power meter is required for measuring
power to the antenna. Both forward power and re-
verse power shall be measured and recorded.

An isotropic field probe is required for measuring field
strengths inside the vehicle for personnel protection.

Prior to performing the tests, generate a test plan
which specifies the frequencies, power levels, modu-
lation, length of transmitting time, antennas and lo-
cations as well as the operation of the vehicle. The
test plan shall also specify the routing of the on-board
transmitter harness in the vehicle. When available, the
routing shall be in accordance with the vehicle manu-
facturer specifications.

Verify each device under test under the most signifi-
cant conditions, i.e. at least in stand-by and in a mode
where all the actuators can be excited.
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5.2 Test method

CAUTION — Hazardous voltages and fields may
exist within the test area. Take care to ensure that
the requirements for limiting the exposure of hu-
man to RF energy are met.

Place the vehicle in the test area and operate the ve-
hicle according to the test plan.

Actuate the RF source at the levels given in table 2,

© |SO

Note any event and the corresponding frequency and
output power.

5.3 Test report

When required in the test plan, a test report shall be
submitted detailing information regarding the test
equipment, test site, systems tested, frequencies,
power levels, system interactions, and any other rel-
evant information regarding the test.

using the medutation-preseribecr-the-testplan:
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