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ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draftynternationa
rnational Standard requires approval by at least 75 % of the member bodies'casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

11451-4 was prepared by Technical Committee ISO/TC22, Road vehicles, Subcomm
trical and electronic equipment.

second edition cancels and replaces the first edition (ISO 11451-4:1995), which has been
sed.

11451 consists of the following parts, under the general title Road vehicles — Vehicle test
trical disturbances from narrowband radiated-electromagnetic energy:

Part 1: General principles and terminolagy
Part 2: Off-vehicle radiation sourcés
Part 3: On-board transmittér simulation

Part 4: Bulk current injection (BCI)
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Road vehicles — Vehicle test methods for electrical
disturbances from narrowband radiated electromagnetic
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Bulk current injection (BCI)
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1 |Scope

Thig part of 1ISO 11451 specifies bulk current injection (BCI) test metheds for testing the electromagnetic
immunity of electronic components for passenger cars and commerciakvehicles regardless of the propulsion
system (e.g. spark-ignition engine, diesel engine, electric motor). The'electromagnetic disturbance| considered
in this part of ISO 11451 is limited to continuous narrowband electromagnetic fields.

Parf 1 of ISO 11451 gives definitions, practical use and basic principles of the test methods.

2 [Normative references

Thel| following referenced documents are indispensable for the application of this document| For dated
references, only the edition cited applies. For undated references, the latest edition of the|referenced
docpment (including any amendments) applies.

ISO[11451-1:2005, Road vehicles — Vehicle test methods for electrical disturbances from harrowband
radipted electromagnetic energy ==\Part 1: General principles and terminology
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Test conditions

The| users/shall specify the test severity level(s) over the frequency range. Suggested test severif]
givgncin Annex C. These test severity levels are expressed in terms of the equivalent root-mean-s

il atadl
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Standard test conditions are given in ISO 11451-1 for the following:

test temperature,
supply voltage,
modulation,

dwell time,
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applicable frequency range for this test method is 1 MHz to 400 MHz. The frequency range of the BCI test
hod is a direct function of the current probe characteristics. More than one type of current probe may be
required to cover the Applicable frequency range.
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— frequency step sizes,

— definition of test severity levels, and

— test sig
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nal quality.

nstrument description and specification

41 BCl system

BCl is a mg
by means @
the device
and frequer

BClI shall b¢ conducted on each individual system fitted to the vehicle.

4.2 Instn
Figure 1 sh
An injection
the test eqy

test frequer

The current
The current

4.3 Test

The vehiclg
performed i

The distang
(with the ex

thod of carrying out immunity tests by inducing disturbance signals directly into the wiringharn
f a current injection probe. The injection probe is a current transformer through which thewire
inder test (DUT) are passed. Immunity tests are then carried out by varying the testiseverity |
cy of the induced disturbance.

umentation

bws an example of a BCI test configuration.
probe or set of probes capable of operating over the test frequiency range is required to inter
ipment of the DUT. The probe shall be capable of withstanding a continuous input power over

cy range regardless of the system loading.

measurement probe or set of probes shall be capable of operating over the test frequency ra
measurement probe(s) shall be terminated in theiload impedance at which they are calibrated

set-up

should be tested as built; no additional grounding connections are allowed. Tests should
nside a shielded room.

e between the vehicle and all other conductive structures, such as the walls of a shielded r
ception of the ground plafieyunderneath the vehicle) shall be a minimum of 0,5 m.
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5 Test procedure

5.1 Test plan

Prior to performing the tests, a test plan shall be prepared; it shall include interface test points, mode of
operation for the DUT, acceptance criteria for the DUT, and any special instructions and changes from the
standard test. Each DUT shall be verified under the most significant conditions, i.e. at least in stand-by mode
and in a mode where all the actuators can be excited.

5.2 Test methods

CA;{AJTION — Hazardous voltages and fields may exist within the test area. Care shall I:Je taken to
enspure that the requirements for limiting the exposure of humans to RF energy are met.

There are two test methods for the BCI test: the Substitution method and the Closed:oop method (see 5.2.1
and|5.2.2 respectively).

Forlboth tests, the test equipment shall be connected in a manner similar to that shown in Figure 1

Dimensions |n millimetres

150 =10 7

A
®
<

signal generators

broadband amplifier

RF 50 Q directional coupler

RF power level measuring device or equivalent

RF injection probe

RF current measurement probe (required for Closed-loop method, optional for Substitution method)
DUT

spectrumranalyser or equivalent (required for Closed-loop method, optional for Substitution method)

0 N O O b~ W N =

NOTE It is recommended that appropriate ferrite chokes be placed on the coaxial cables to the injecti0||1 and current

me surement nrobhes
L

Figure 1 — Example of BCI test configuration

5.2.1 Substitution method
This method is based upon the use of forward power as the reference parameter for calibration and test.

In this method, the specific test level (current, voltage or power) shall be calibrated prior to the actual testing.

© I1SO 2006 — All rights reserved 3
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The test with the DUT is then conducted by subjecting it to the test signals based on the calibrated values as
predetermined in the test plan.

Measurements using this method can be affected by coupling between the injection probe and the wiring

harness as

well as by reflected energy.

Mount the current injection probe around the harness (150 + 10) mm from the connector or the outlet aperture

of the DUT

being tested on the vehicle.

Where the harness contains a number of branches to a DUT, the test should be repeated with the current
probe(s) clamped around each of the branches (150 + 10) mm from the branch termination. Under these test

conditions,

Using the p
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5.2.2 Closed-loop method

The RF to the current injection probe shall be increased until:

— the predetermined maximum test current level, measured using the current measurement probg
reachef, or

— the makimum forward power (defined in the.test plan) to the injection probe is achieved.

The current

Record the
5.3 Test
When requ

equipment,
information

he measuring probe, if used, shall be left at its previous distance from the DUT.

re-calibrated level of forward power (see Annex A), conduct a search for events over thé)frequg
injection probe.

ent, record the lowest forward power to the probe as the threshold of immunity even if this is fq
ction probe in different positions at different frequencies.

easurement probe may optionally be mounted between the current injettion probe and the DU
p extra useful information but it may also modify the test conditions.(\Where this probe is used
urrent cannot be used to determine the performance of the DUT, but should be retained and U
stigative work for the causes of events and the variances<in test conditions after syg
S.

measurement probe shall be calibrated using the method in Annex B.

threshold of susceptibility'as-a function of frequency.

report

red in the test\plan, a test report shall be submitted detailing information regarding the
test site, systems tested, frequencies, power levels, system interactions and any other rele
regarding.the test.
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Annex A
(normative)

Current injection probe calibration method

To determine the injected current flowing, the forward power measurement across a calibration fixture is used.
Figure A.1 shows an example of a test equipment configuration for the current injection probe calibration.

Mol
test
con

nt the current injection probe centred in the calibration fixture (see Figure A.2), and while\6\
frequency range, monitor the forward power required to achieve the current at which test
Hucted.

As an alternative method, once testing of the system is complete and all data has_keen recorded

curr
pow
eve

Key

er levels are applied to the probe. The currents then observed in the calibration fixture are thag
nts within the system occurred.

shielded enclosure

50 Q coaxial I6ad;yVSWR 1,2:1 max
calibratiop-fixture

injection-probe

50/ attenuator

veeping the
ng is to be

, mount the

ent injection probe in the calibration fixture. At each frequency showing an evént, the recorgled forward

se at which

spectrum analyser or equivalent

= © 00 N O O &~ W N >

RF power level measuring device (two are required)

RF 50 Q dual directional coupler (with 30 dB minimum decoupling coefficient)
broadband amplifier with 50 Q output impedance

RF signal generator

Figure A.1 — Example of current injection probe calibration configuration
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1 insulatign
2 removaple metal cover
3 current |njection probe
4 direct cpnnection to 50 QQ measurement equipment
5 direct cpnnection to 50 Q load

Figure A.2 — Example of calibration fixture (jig)

The physical size of the calibration fixture shall bein.accordance with the probe manufacturer’s requirements.
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Annex B
(normative)

Current measurement probe calibration method

Mount the current measurement probe in the proper size calibration fixture with the probe concentric about the
centre conductor of the fixture (see Figure B.1).

Redord the output of the current measurement probe as a function of frequency while maintaining a constant
RF galibration signal power.

Basged on a known termination impedance, the output voltage versus input current can be"determined.

HEH

Key|

RF signal generator

broadband amplifier with 50 Q output impedance
directional coupler with power meters

calibration fixture

current measurement probe-being calibrated

RF termination 50 Q

spectrum analyser or €quivalent

N o ok WwN -~

Figure B.1 — Example of current measurement probe calibration configuration
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