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Voltage sag is defined as a temporary rms reduction in voltage magnitude typically lasting from
a half cycle to several seconds. Voltage sag may produce unfavorable consequence in production
processes if the process-control equipment trips. Therefore, analysis of voltage sags at a location of
interest provides useful information for assessing the compatibility between equipment and the
electrical supply. As the primary cause of voltage sag is due to faults that may occur anywhere in
distribution systems, a Monte Carlo simulation method is proposed as the main tool for voltage sag
prediction in this thesis.

The Monte Carlo simulation method is employed to capture stochastic behavior of fault
consisting of fault location, initial time of fault, fault duration and fault type. PSCAD/EMTDC, which
is a software package developed to simulate electric-magnetic transient phenomena, calculates voltage
sag magnitude and duration. Power flow solution is obtained from the software PSS/E and used by the
E-TRAN program to directly initialize the circuit diagram in PSCAD/EMTDC. A distribution system
of Metropolitan Electricity Authority (MEA) is tested in a case study. The impacts of installation of
protective devices consisting of fuses, overcurrent relays with and without autoreclosing function are
investigated. With the proposed methodology, the expected value of voltage sag magnitude and, their
probability distribution as well as their scatter diagrams can be obtained. This information is useful for

the utility and customers for voltage sag prevention





