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Thesis Title : Fault Location Diagnosis in Transmission Networks by Bidirectional
. Associative Memories and an Expert System with Fuzzy Relation
Major Field : Electrical Engineering
: King Mongkut’s Institute of Technology North Bangkok
Thesis Advisor : Dr.Somporn Sirisumrannukul

Academic Year : 2006

Abstract

Faults causing load disconnections in a power system have to be located as soon as
possible to restore normal energy supply and to keep the interruption duration at minimum. Fault
diagnosis in a transmission system is a process to identify faulted components using the postfault
statuses of the protective relays and circuit breakers. However, the identification of the fault
location is not always easy and would be time-consuming because the system operator has to
quickly analyze a large number of alarm messages transmitted to the control center to draw a
conclusion for which a proper action can be taken to restore the system. Such information may be
imprecise and incomplete owning to miscommunication or malfunction in the protection system.
Therefore, the system operator needs analysis tools to provide assistance in interpreting the data.
This thesis presents two techniques to solve the problem of locating faults that occur anywhere in
transmission systems.

This first technique is based on Bidirectional Associative Memories (BAM), which is used
for storing and recalling pattern pair between protective equipment statuses and fault location.
The weight required for training BAM is calculated by Quick Learning for BAM (QLBAM) . The
method is developed and tested on a transmission network with 7 buses, 8 transmission lines and
2 transformers. The study results indicate that with imprecise and incomplete data, faulted
components are still correctly identified. Nevertheless, it is computationally expensive for a
complicated system, and in some cases, it may converge to a wrong solution due to similar
training data sets.

To eliminate these disadvantages, the second technique is proposed based on i) expert

system with fuzzy relation that utilizes information on operating time sequences of the actuated



relays and tripped circuit breakers, and ii) fault tree that can efficiently handle circuit breaker
failure. The method is versatile in that uncertainties, such as protective relay failure, circuit
breaker failure are taken into consideration. The method is applied to the above 7-bus system and
a system with 6 buses and 7 transmission lines. The results show that not only can a faulted
component be precisely identified but also the problem of loss of alarm data in relays can be
solved, thus adding an alternative for the system operator to respond quickly in emergency
situations.

(Total 103 pages)
Keywords : Fault diagnosis, Alarm Processing, Expert systems, Fuzzy relation, Fault tree

analysis.
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