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Overview

The purpose of this paper is to build on previous research (Eto et al. 2012) by using more comprehensive econometric analysis techniques to evaluate the long-term reliability of U.S. electric utilities.  This analysis explores a range of factors which are correlated with reliability in order to answer the following questions: (1) Are there utility-specific differences in reported electricity reliability?; (2) How is reliability affected by the installation or upgrade of an automated outage management system (OMS)?; (3) Are deviations in annual sales correlated with changes in utility reliability?; (4) How do basic weather observations affect the frequency and duration of system outages?; (5) How do annual transmission and distribution expenditures affect the frequency and duration of system outages?; (6) Do utilities that follow IEEE-recommended reliability data reporting standards report significantly different reliability from those who do not follow IEEE data reporting standards?; and (7) Are there unexplained trends in reported electricity reliability over time? 
Methods

First, we identify and categorize the reported causes of reliability events for a representative sample of U.S. electric utilities.  We propose an econometric model that relates two different measures of electric reliability to a number of correlates including annual measures of weather variability, utility sales, transmission and distribution expenditures, and the presence of outage management systems.  We develop a panel dataset containing 12 years of data for ~150 electric utilities from across the United States.  The data was collected from a number of data sources including: state public utility commissions, staff at electric utilities, the National Climatic Data Center, the National Lightning Detection Network, Ventyx, the Energy Information Administration, the Federal Energy Regulatory Commission, and Rural Utilities Service.  Finally, we conduct fixed and random effects regressions and evaluate the results.   
Results

We are currently evaluating results from the econometric analysis, but initial findings show that some of the weather regressors are correlated with changes in electric utility reliability.  There also appears to be a statistically significant and increasing time trend in the frequency and duration of reliability events, but results are sensitive to the methods used to normalize the data (e.g., per customer) and whether or not “major events” (i.e., natural disasters) are included in the panel regression.    
Conclusions

Causes of reliability events can be grouped into the following high-level categories: (1) weather-related; (2) equipment-related; (3) human errors; (4) vegetation; (5) wildlife; (6) planned outages; and (7) other/unknown causes.  We identify a number of regressors (e.g., lightning strikes) which serve as proxies for these causal categories and evaluate which factors are closely correlated with changes in reliability.  Although this research is the most comprehensive econometric analysis of U.S. electric utility reliability, we discuss limitations with our approach.  We conclude with a short discussion of policy considerations, which could improve future technical analyses and, ultimately, the reliability of the U.S. electric utility sector.  
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