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Abstract: A structured framework for the incorporation of human reliability analysis (HRA) into 
probabilistic risk assessments (PRAs) is provided in this guide. To enhance the analysis of human/
system interactions in PRAs, to help ensure reproducible conclusions, and to standardize the 

framework is developed from standard practices. The HRA framework is neutral with respect to 

Keywords: HRA, human reliability analysis, IEEE 1082™, PRA, probabilistic risk assessment
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Any process that requires manual control to minimize public risk will require a high level of human reliability. 

However, such an assessment requires a detailed understanding of human performance and human reliability 
methods to form a reasonable reliability estimate.

, recognized the 

enterprise.  But the methodology—both analyzing human failure events and identifying and incorporating 

for a conference on the human factor issues raised by TMI.2 This conference has subsequently become a series. 

This guide outlines the steps necessary to include human reliability in risk assessments. The intent of the guide 

issues and practices.

3 The American Society of Mechanical Engineers (ASME) has created 

, which serves as a reference 

The numbers in brackets correspond to those of the bibliography in Annex B.
2 http:// www .nrc .gov).
3 http:// epri .com).

IEEE Introduction
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4  parallel many aspects of 

, , , 
, and 

4ASME publications are available from the American Society of Mechanical Engineers (http:// www .asme .org/ ).
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1. Overview

1.1 Scope

1.2 Purpose

IEEE Standards Dictionary 
Online 5

NOTE—

guide.6

basic event: An element of the probabilistic risk assessment model for which no further decomposition is 
performed because it is at the limit of resolution consistent with available data.

5IEEE Standards Dictionary Online subscription is available at: http:// dictionary .ieee .org.
6

standard.
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consequences

cutset: A group of events that, if all occur, would cause occurrence of the top event (the outcome of interest 
such as that investigated by means of a fault tree).

dependence: The relationship between two or more human failure events, which may result in an adjustment 
to the model or the human error probability.

design-basis accident: A postulated accident that a nuclear facility must be designed and built to withstand 
without loss to the systems, structures, and components necessary to help ensure public health and safety.

dominant sequence: A sequence of events that constitutes a dominant contributor to overall risk.

event

event tree: A graphical representation of the logical progression of the possible scenarios through a multiple 
series of events that may or may not occur.

fault tree: A graphical representation of an analytical technique whereby an undesired state of a system is 

failure can occur.

human action: The observable result (often a bodily movement) of a person’s intention.

human error
correctness, appropriateness, or timeliness.

human error probability (HEP): The quantitative estimation of the likelihood of a human error.

human failure event (HFE): A basic event that pertains to a human error.

human interaction
human actions.

human reliability analysis (HRA): Any number of formal approaches and methods used to identify sources 
of human error and quantify their accompanying human error probabilities.

initiating event: An event either internal or external to the plant that perturbs the steady state operation of the 
plant by challenging plant control and safety systems whose failure could potentially lead to core damage or 

operating crew
and those support personnel who directly support the control room personnel in operating the plant.

performance shaping factor (PSF)
performance. These include factors such as environmental conditions, human-system interface design, 
procedures, training, and supervision.

probabilistic risk assessment (PRA): A qualitative and quantitative assessment of the risk associated with 
plant operation and maintenance that is measured in terms of frequency of occurrence of risk metrics, such as 

use in human reliability analysis.
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