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Abstract Faults in electric power system can be a critical problem for vehicles. The system durability is determined
mainly by the durability of their components and operating conditions. Monitoring the conditions of the electric power
system may be necessary because it is very difficult to predict precisely when it will fail. Therefore, the aim of this
study was to develop a diagnosis system for an electric power system of a vehicle. The alternator voltage, excitation
voltage, lamp voltage, battery voltage, and engine rpm from a crank angle sensor are monitored continuously and the
system fault can be then detected in real time. NI USB- 9201 DAQ and LabVIEW SW have been used to measure
the voltages and analyze the data. Compared to conventional measurements for only each component, an integrated
and portable measurement method was developed. In addition to the monitoring the electric power system in real time,
the saved data from the measurement also provides valuable information to improve the durability of the components.
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[Fig. 11 Block diagram of voltage monitoring system
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[Fig. 2] Measurement locations of (a) alternator and
excitation voltage, (b) battery voltage

[Table 1] Alternator voltage variation for different

temperatures
Ambient temperature
of voltage regulator (C) Vil
-20 142 ~ 154
20 138 ~ 150
60 134 ~ 146
80 132 ~ 144

[Table 2] Battery voltage for different conditions of
electric power accessory
State Voltage(V)
Turn off the all electric option 126

Turn on the all electric option the minimum 11.6

Turn off the all electric option and start]
your car

the minimum 13.2
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[Fig. 3] Measurement locations of (a) lamp voltage (b)
crank angle sensor at Terracan (H auto. co.)
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[Fig. 61 NI USB-9201 DAQ
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[Table 3] Specifications of NI USB-9201 DAQ

Number of channels 8 ch
ADC resolution 12 bits
Sampling rate 500kS/s single channel
Input range +10V
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[Fig. 7] Pin output of NI USB-9201 DAQ
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[Fig. 11] LabVIEW code for voltages of the alternator,
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