Defect specific diagnostics: economic analysis and reliability modeling.
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Several market dynamics are causing utilities to review their current cable rehabilitation practices. Rising fuel cost, as well as the investment required to convert to more economical options is one of these dynamics. The cost of cable raw materials like thermoplastics, aluminum, and copper are all increasing due to limited supply and the demand from developing nations like China. The fact that large portions of cable assets are operating at or beyond their projected life also raises concern. In addition, rising demand for electricity coupled with the need to replace unreliable aged assets will begin to squeeze available supplies of new cable due to manufacturing capacity constraints. As these dynamics converge, the risk of public backlash is real if alternative methods of dealing with these challenges are not adopted. 
Specifically, this paper will examine the economic impact resulting from various alternatives that utilities have when determining what approach to take in addressing the mounting challenge associated with their aging cable assets. This will be done by demonstrating an economic model that compares both the financial impact and anticipated system reliability results of the decision choices available. This model is unique in that it is based on a combination of traditional economic analysis techniques plus the addition of actual field experience collected on the past seven years. This economic analysis and reliability modeling tool can assist a utility develop a strategy that balances planned investment amount and desired system reliability outcomes.
The paper will discuss how the historical data gathered from field experience and common economic analysis tools are integrated into a single decision making model. The resulting model of this unique combination can be used to compare such aged asset strategies as wholesale replacement based on age and other historical variables, cable rejuvenation strategies, global diagnostics approaches as well as strategies utilizing defect specific diagnostic (DSD) technologies such as partial discharge. The author will demonstrate the importance of using actual result data to assure that the model results are reliable and practical for field implementation.
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Example: Model output of failure rates of alternatives over time 
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Example: Budget comparison for alternative approaches
The construction of the model will also be examined. The model will be analyzed in detail through the review of input variables, an overview of the actual equations, and the resulting financial and reliability outputs. Based on actual field experience, specific examples in the form of case studies will be shared that demonstrate the resulting value of defect specific diagnostics as both an aging cable asset management strategy and a cable reliability tool. The paper will examine both the financial aspects and the reliability aspects of the examples in the case studies.
In summary, the discussion of this model to proactively deal with the problem of aging assets and the resulting decline in cable system reliability should offer affected utilities a way to more effectively evaluate alternatives to improve their system reliability.

