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ABSTRACT

Under the evolving business environment and with financial limitations, the
utility company is inevitably required to make strategic decisions regarding power
transformers during load violation and must satisfy both technical and financial
constraints. Typically, the management and decision making activities of the power
transformer are based on the normal load growth with a certain degree of reserve
capacity. However, the actual load demand does not always follow the designed load
demand due to unexpected penetration. As a result, load violation will occur at some
points during the life cycle of a power transformer. In addition, the utility companies
do not have complete knowledge about the status of each asset within the network in
terms of its technical and financial value. The knowledge available within a utility
company is unstructured and often in tacit form. Hence, the utilities have difficulty in
managing their asset systematically over its life cycle due to its complex structure. In
the past, decisions related to asset utilization were focused on getting the cheapest
price on any specific assets available in the market without any consideration for
investment budget limitations and with examination of the technical rather than
financial aspects. Consequently, the decision becomes infeasible from a financial

perspective.



In this research, an alternative life cycle assessment model is investigated to
effectively assess the life cycle of a power transformer with the help of developed
simulation software. This model composes mainly of three components:a knowledge
based model,a financial model and decision rules. The financial model provides
financial measures of an individual power transformer inclusive of net profit during
decision making. The net profit is determined via the modeling of economic value
added and is applied in decision rules. In the knowledge based model, hidden/or
reusable knowledge of the power transformer is contained. A knowledge engineering
and management framework is employed to design knowledge based system in order
to utilize hidden knowledge within a power utility. It provides both engineering and
financial benefits with its utilization. The hidden knowledge cost is incorporated with
the financial model during decision making. The decision rules are set on the basis of
different life cycle options on the power transformer. This research finally provides
decision algorithm to the power utility to make an optimal decision on power
transformer during load violation with the objectives of maximizing profit and
minimizing the cost of keeping the power transformer on stock. The simulation
software provides power transformer life cycle decisions to the power utility in an
effective and efficient way. This algorithm facilitates determination optimal decision
making for power transformer replacement and relocation.

Nepal Electricity Authority was taken as the case study in this research. Four
studies were conducted to prove the robustness of the proposed life cycle assessment
model starting from a single power transformer to multiple power transformers. The
reusable knowledge of the power transformer was gathered using structured interviews
with senior operation and maintenance engineers/or supervisors from the grid operation
department of Nepal and the supplier of power transformer as well as from the
relevant documents. The load profile data of each power transformer was obtained
through interviewing with senior planning engineers of the Nepal Electricity
Authority who work in the distribution center. Results showed that the proposed
model successfully maximize the utilization of the power transformer over its life
cycle under budget limitations. Hence, by using the simulation software, the utility
can effectively assess the life cycle of power transformers balancing both the financial

and technical constraints.
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