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Abstract

The ever increasing demands for higher reliability and quality of power supply
require power utilities to implement robust power distribution system. As the network
equipment is reaching their designed service age, together with the pressure from
stakeholders, utilities have to invest cautiously. That is where an asset management
comes into plays. Asset management involves in the central key decision making for
the network business to maximize the long term profits, whilst delivering high service
levels to customers, with acceptable and manageable risks. Furthermore, the public
concerns about safety and environment are now becoming a big agenda; many utilities
have been demanded to convert their overhead network to underground. It is believed
that the underground system can provide the highest reliability without causing any
harm to public safety and environment. However, the cost of implementing
underground network is far more expensive than the overhead; utilities have to
cautiously consider all the implementation options and associated criteria before
making a decision.

This research proposes a novel decision support system (DSS) for power
distribution network asset management. The DSS can assist utility asset manager to
assess the risk of existing distribution network, evaluate cost of risk and prevention
options, and perform a multicriteria decision making. The DSS composes of four
main modules: risk module, cost module, decision module and asset categorization
module.

In risk module, the possibility of existing network failure at any time instance
will be quantified. The prominence of the proposed risk module is twofold: the
exploitation of an already available data and the employment of fuzzy reasoning
process. The information used for evaluation, apart from direct online measurement,
IS somewhat vague and imprecise whereas the fuzzy technique is immune to these
obstacles. In addition, the Markov chain technique is employed to predict the
possibility of failure that may occur in the near future. To bring about the final
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decision, the associated costs as well as governing criteria have to be thoroughly
examined. The costs to be quantified compose of utility and customer outage cost and
resolution cost. The techniques in use include the interrupted energy rate and work
breakdown structure. In the final decision process, the multicriteria decision making
technique called analytic hierarch process (AHP) is used. The AHP systematically
takes into account all key factors associated with power distribution network asset
management such as technical, financial, social and environmental aspects; it thus
makes the proposed DSS comprehensive and rigorous. Underpinning those three
assessment modules is the information and knowledge required for assessment
process. The asset categorization module provides all key attributes of the network
assets, either concrete or abstract, operational stresses and external environments of
power distribution system implementation. This information is modeled into classes
and attributes as well as the relationships among classes using the common
information model (CIM) specification. The use of CIM facilitates the possibility of
existing ontologies reuse and of model extension and integration. The main source of
knowledge used in the DSS is utility managers, engineers and technicians; so, all the
necessary knowledge required for use in any stage of DSS evaluation processes is
captured, analyzed, modeled and stored using the knowledge management
methodology.

Two case studies were conducted to proof the robustness of the proposed DSS.
They include the distribution feeders located in industrial estate and urban world
heritage site. The result presented by the proposed DSS, as compared to those
obtained from the planning process of distribution utility, is considered to be rigorous,
meaningful, and useful. It can purposefully assist the decision maker performing the
best possible investment decision.



