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Analysis of Electrical Disturbances from Vehicle Load Dump Transient Pulse
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Abstract

In this study, we propose both a methodology and a model for predicting the output signal obtained by applying ISO 16750-2 load
dump pulses to a vehicle and vehicle components. Vehicle load dump pulses transiently occur in the event of a discharged battery being
disconnected while the alternator is generating a charging current, with other loads remaining on the alternator circuit. In such cases,
this current instantaneously flows into the other electrical component connected through the power line of the alternator. As such a
vehicle load dump transient pulse is a signal having a large amount of energy, it is necessary to take precautionary measures at the
development stage with respect to the main factors causing malfunctions of the electrical equipment. To do this, we have designed
an equivalent circuit of the load dump pulse generator and simulated virtual loads using software with an analysis function to predict
the pulse signal applied to the load. The simulated results for an automobile washer motor were compared with actual experimental
results obtained through the actual load dump pulse generator; the maximum voltage, rise time, and pulse width were predicted when
the load dump pulse was applied. This paper shows that it is possible to establish countermeasures for electrical disturbances from the
vehicle load dump transient pulse in the actual product development and research stage.
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Fig. 1. Circuit diagram for load dump pulse. 1: defective
connection, 2: alternator, 3: DUT, 4: battery.
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Fig. 2. Load dump pulse. # time, U: test voltage, t;: du-
ration of pulse, #: rising slop, Uy supply voltage
for generator in operation, Us: supply voltage.
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Table 1. Pulse for load dump in a system with 12 V and

24 V nominal voltage (ISO16750-2).
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Fig. 3. Measured load dump pulse signal with no load con-
dition.
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Fig. 4. Equivalent circuit of a load dump pulse generator.
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Table 3. Results of validation test: Rise time.

. Peak Peak

REES;;EI]ICG voltage [V] V().ltage .[V] FEI;)T

Experimental Simulation

2 50.4 37.3482 —259
10 85.2 72.9013 —144
20 92.8 82.8474 —10.7
30 96 86.8106 —9.6
50 984 90.2585 —83
100 100 93.0535 —6.9

) Rise Rise
Resistance fime [ms] time [ms] Error
[ohm] . — [%]
Experimental | Simulation
2 9.6 6.854 —28.6
10 104 8.533 —18.0
20 10.2 8.965 —12.1
30 10.32 9.159 —113
50 10.48 9.314 —11.1
100 10.28 9.45 —8.1
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Resistance | Pulse width [ms] | Pulse width [ms] | Error
[ohm] Experimental Simulation [%]
2 116 109.767 —54

10 240 244064 1.7

20 292 298.979 24

30 313 325.53 4.0

50 344 351.795 23
100 370 37552 1.5
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Table 5. Comparison of washer motor experiment and mo-
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Experimental | Simu- | Experimental-
Parameter . . . Error
washer motor | lation simulation
Peak 424 41.1371 1.2629 =30 %
voltage [V]
Ri
e 7.40 7.189 0211 |29 %
time [ms]
Pulse
. 4440 412.706 31.294 7.0 %
width [ms]
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