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Foreword—This SAE Standard adopts 1SO 11451-4: Road vehicles—Electrical disturbances by narrowband
radiated electromagnetic energy—Vehicle test methods—Part 4: Bulk current injection, with the only change being
that Appendix C has been modified in accordance with the concepts of SAE J1812 and SAE J551-1.
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1. Scope—This part of SAE J551 specifies Bulk Current Injection (BCI) test methods and procedures for testing
the electromagnetic immunity of electronic components for passenger cars and commercial vehicles. The
electromagnetic disturbance, considered in this part of SAE J551, will be limited to continuous narrow band
electromagnetic fields.

SAE J551-1 specifies general, definitions, practical use, and basic principles of the test procedure.

1.1 Rationale—Through years of effort to harmonize the SAE and ISO documents, SAE J551-12 and SAE
J551-13 are technically identical with their ISO counterparts. To keep SAE out of copyright difficulties, we are
adopting the ISO documents by reference in SAE J551-1 and cancelling SAE J551-12 and SAE J551-13
documents. We have reserved the document numbers so that should technical differences arise, we can
document the differences in logical fashion.

2. References

2.1 Applicable Publications—The following publications form a part of the specification to the extent specified
herein. Unless otherwise indicated the latest revision of SAE publications shall apply.

2.1.1  SAE PuBLICATIONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J551-1—Performance Levels and Methods of Measurement of Electromagnetic Compatibility of
Vehicles and Devices (60 Hz to 18 GHz)

SAE J1812—Function Performance Status Classification for EMC Testing of Automotive Electronic and
Electrical Devices

3. Test Conditions

3.1 Test Temperature and Supply Voltage—Heat is generated in the test facility when the vehicle is operated
during the performance of the test. Sufficient cooling must be provided to ensure that the engine does not
overheat.
The ambient temperature in the test facility shall be recorded if it is outside the 23 °C + 5 °C range.
The electrical charging system shall be functional for tests that require the vehicle engine to be running. For
tests where the vehicle engine is not required to be running, the battery voltage shall be maintained above

12.2V and 24.4 V for 12 V and 24 V systems, respectively.

3.2 Frequency Range—To test automotive electronic systems, the applicable frequency range of the Bulk
Current Injection (BCI) test method is 1 to 400 MHz.

The frequency range of the BCI test method is a direct function of the current probe characteristic. More than
one type of current probe may be required.

3.3 Modulation—The Device Under Test (DUT) determines the type and frequency of modulation. If no values
are agreed between the users of this document, the following shall be used:

a. No modulation (CW)
b. 1 kHz sine wave amplitude modulation (AM) 80%
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3.4 Dwell Time—At each frequency, the DUT shall be exposed to the test level for the minimum response time
needed to control the DUT. In all cases, this minimum time of exposure shall be as shown in Equation 1:

tmin =2s (Eqg. 1)

3.5 Frequency Steps—The tests will be conducted with the maximum frequency step sizes shown in Table 1:

TABLE 1—FREQUENCY STEPS

Frequency Band Maximum Frequency Step Size
1to 10 MHz 1 MHz
10 to 200 MHz 2 MHz
200 to 400 MHz 20 MHz

Alternatively, logarithmic frequency steps, with the same minimum number of frequency steps in each
frequency band, can be used. The values, as agreed by the users of this document, shall be documented in
the test report.

NOTE—If it appears that the susceptibility thresholds of the DUT are very near the chosen test level, these
frequency step sizes should be reduced in the concerned frequency range in order to find the minimum
susceptibility thresholds. (Refer to SAE J551-1.)

3.6 Test Severity Levels—The user should specify the test severity level(s) over the frequency band. Suggested
test severity levels are included in Appendix C of this document. (Refer to SAE J551-1.)

These test severity levels are expressed in terms of equivalent root-mean-square (RMS) value of an
unmodulated wave. Peak conservation shall be used during modulated tests. (Refer to SAE J551-1.)

4. Test Instrument Description and Specification

4.1 BCI System—BClI is a method of carrying out immunity tests by inducing disturbance signals directly into the
wiring harness by means of a current injection probe. The injection probe is a current transformer through
which the wires of the DUT are passed. Immunity tests are then carried out by varying the test severity level
and frequency of the induced disturbance.

BCI shall be conducted on each individual system fitted to the vehicle.
4.2 Instrumentation—Figure 1 shows an example of a set-up of the BCI measurement system.

An injection probe or set of probes capable of operating over the test frequency range is required to interface
the test equipment to the DUT. The probe shall be capable of withstanding a continuous input power over the
test frequency range regardless of the system loading.

The monitoring probe, or set of probes, shall be capable of operating over the test frequency range. Prior to
testing, the monitoring probe(s) shall be terminated and characterized per manufacturers instructions. During
testing, the RF measurement devices (receiver and RF cable) used to terminate the monitoring probe(s) shall
have the same impedance as the equipment used during pretest characterization. Any variations shall be
noted in the test report.

4.3 Test Set-Up—The vehicle should be tested as built and no additional grounding connections are allowed.
Tests should be performed inside a shielded room.
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