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Background

 Organization Theory and Accidents
* There has yet to be a single accidental nuclear detonation
* Need to understand how or why this has been the case
* Issue of safety and reliability in complex technological systems

* Two schools of thought: High Reliability Theory and Normal Accidents
Theory

* We will take a peek inside the electric utility, a more familiar complex
technological system and organization




Theory #1

High Reliability
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Serious accidents with hazardous technologies can be prevented
through intelligent organizational design and management.




Scholarly Works
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Four Critical Factors

Prioritization of safety and reliability as a goal by political elites and the
organization’s leadership

High levels of redundancy in personnel and technical safety measures

Development of a “high reliability culture” in decentralized and continually
practiced operations

Sophisticated forms of trial and error organizational learning
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Safety as a Goal

* OSHA Requirements

m « NERC Compliance

PR * Office Safety Audits

L= * Field Safety Inspections
INTEGRITY

- * Flame-Retardant Clothing

DIVERSITY  Contingency Analyses
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Development of High Reliability Culture

* Utilities around the country are
investing millions into tree
trimming to cut down on the
number of tree-related outages

* Reliability established as
priority through financial
investment and continually-
practiced operations




Sophisticated Trial and Error

* Implementing lessons from past mistakes in order to improve
processes and procedures

* We'll see an example of this later...




Theory #2

Normal Accidents

11



Serious accidents are inevitable.




Scholarly Works

Charles Perrow
Normal Accidents:
Living with High-Risk
Technologies




Northeast Blackout of 2003

* Unlikely problems: tree branches and software bugs

* Cited Causes

* Failure to ensure operation within secure limits
* Inadequate vegetation management
* Inadequate operator training
* Failure to identify emergency conditions and communicate that status to
neighboring systems
* Tightly coupled systems: time-dependent processes, redundancy
limited to original design, not easily-recovered (resilience)

* Interactive complexity: many moving parts




NOMA Outages of 2011

A Personal Account




When it Comes to Electric Utilities...

Are you a High Reliability Theorist or a Normal Accidents Theorist?





