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SURACHAI WONGFOOKEAT : SOLVING IMPACT OF ELECTRICAL
ARC IN DC DISTRIBUTION PANEL FOR PEA ZE-BUS. THESIS
ADVISOR : ASSOC. PROF THANATCHAI KULWORAWANITCHPONG,

Ph.D., 236 PP.

CONTACT ARC / CAPACITIVE LOAD / INDUCTIVE / LOAD MANAGEMENT /

CURRENT LIMIT / CONTACT MONITORING

This research is a study. The effect of the electric arc in DC bus power
distribution board of electric bus. It duty connected/disconnected from the battery and
the load. In the process of connected/disconnected from the battery and the load, there
must be an auxiliary system before the main relay is activated to supply electricity to
the electric bus. Auxiliary systems typically use auxiliary relay connected series with
a resistor. It will work first to limit current during the opening of the electric bus. Due
to the capacitors connected inside the inverter and the converter. Then the main relay
to power the electric bus. For implement the auxiliary system. The contact of the main
relay is damaged by the arc. From the study, the problem was found. Factors that
affect the contact of the main relay in the DC power supply are damaged. The case of
the current flowing through the main relay contact at startup is much higher than the
rated current of the relay. And when the contact of the main relay is opened while
shutting down the electric bus. This will result in a high rate of current-to-time ratio.
Cause the overvoltage across the main relay contact. [n the case of disregard of the arc

effect, it is higher than the maximum voltage rating of the relay. And when



considering the results of the arc, it was found that the arc force is very high. All
occurred while loading capacitors and inductors were connected to the system.

The solution to the problem arc has implemented solutions in two ways: the
first solution the design of the load management system. To solve the problem in the
PEA Ze-Bus electric bus with PLC to serialize the equipment in the electric bus. By
taking into account the limitations of the system and user safety. The PEA Ze-Bus
has been solved the problem of the relay contact arc. Another solution is to design a
system for controtling the turned on and turned off of an electric bus by using an
IGBT to control the current during before the main relays are operated. And the
current control during shutdown gradually decreases after the main relay stops
working. System performance testing uses simulation and to create an experimental
set for testing. Based on the simulation, it was found that the overcurrent could be
controlled while the main relay started. And it can reduce the voltage to time ratio
during the shutdown of the electric bus. The arc is very low, and in the test did not
take the arc of the relay contact.

There is also a system design for inspecting the relay contact in an electric
bus. To check the quality of the relay contact. The operation relies on the voltage drop
across the relay contact. This is related to the resistance of the relay contact. By the
voltage drop across the relay contacts increase. This means that the resistivity of the
contact surface is also increased, That is, the contact may be an arc or soot at the

contact area.
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