List of Figures and Tables

FIGURES

FIGURE 1.1.
FIGURE 1.2,
FIGURE 1.3.
FIGURE 1.4.
FIGURE 1.5.
FIGURE 1.6.
FIGURE 1.7.
FIGURE 1.8.

FIGURE 1.9.
FIGURE 2.1.
FIGURE 2.2.
FIGURE 2.3.
FIGURE 2.4.

FIGURE 2.5.
FIGURE 2.6.
FIGURE 2.7.
FIGURE 2.8.

FIGURE 2.9.

FIGURE 2.10.

FIGURE 2.11.
FIGURE 2.12.
FIGURE 2.13.
FIGURE 2.14.

Production System Structure.

Conditions Conducive to Accidents .

The Dynamics of Incident Causation.
Accident Causation Sequence.
System-Induced Error Approach.

A Demand-Resource View of Human Error.
Overview of the Systems Approach.

The Light Shows That the Solenoid Is Deenergized, Not
That the Oxygen Flow Has Stopped.

Valve B was Operated by Different Workers.
Arrangement of Bypass Pipe at Flixborough.
The Human-Machine Interface.

Modes of Interacting with the World.

The Continuum between Conscious and Automatic
Behavior.

Dynamics of Generic Error Modeling System (GEMS).
Classification of Human Errors.
Decision-Making Model including Feedback.

Flow Chart for Classifying Skill-, Rule-, and
Knowledge-Based Processing.

Sequential Model of Error Causation Chain.

TRIPOD Failure-State Profiles of Two Production
Platform.

Factors in Human Factors Assessment Methodology.
Example of use of HFAM Tool for Evaluation.
Classification of Causal Factors..

Sociotechnical Model Underlying Audit Tool..

ix

NENE REEER BEEEEES

NEBEE BB



X

FIGURE 2.15. Flowchart for Determining Initiating Events.
FIGURE 2.16. Flowchart for Determining Internal Error Mechanisms.
FIGURE 2.17. Flowchart for Determining Internal Error Modes.

Circadian Variations in Oral Temperatures and Alertness
for Six Process Workers.

Circadian Variations in Performance on High- and Low-
Memory Load Tasks.

Circadian Variations in Errors Made by Process Workers
Compared with Body Temperature Changes.

Risk Homeostasis Model.
Individual and Cognitive Phenomena under Stress.
Activity Analysis for the Control of “Substance” in Paper

FIGURE 3.1.

FIGURE 3.2.

FIGURE 3.3.

FIGURE 3.4.
FIGURE 3.5
FIGURE 4.1.

FIGURE 4.2.

FIGURE 4.3.

FIGURE 44.
FIGURE 4.5.

FIGURE 4.6.

FIGURE4.7.

FIGURE 4.

FIGURE 4.9.

FIGURE 4.10.
FIGURE 4.11.

FIGURE 4.12.

FIGURE 4.13.
FIGURE 4.14.

FIGURE 4.15.

FIGURE 4.16.
FIGURE 4.17.
FIGURES5.1.
FIGURES.2.

Making.

HTA Diagram of Isolating a Level Transmitter for

Maintenance

Tabular HTA Showing How to Optimize a High Pressure
in a Distillation Column

Event Tree for a Gas Leak from a Furnace.
Decision/Action Flow Diagram of a Furnace Start-Up

Operation.

Decision/Action Diagram for Fault Diagnosis in a Crude
Distillation Plant.

Temporal Operational Sequence Diagram in a Slitting
Coated Fabric Operation.

Partitioned Operational Sequence Diagram for Loading a
Recipe to.a Computer Controlled Reactor.

Block Diagram and Signal-Flow Graph for “Substance”
Control System in Paper Making.

Decision/ Action Elements of the Rasmussen Model.
CADET Analysis of a Fault-Diagnostic Task in an Oil

Refinery.

Murphy Diagram for “Planning” Element of Rasmussen

Model.

Example of a Mental Model Elicited by IMAS.
Criteria for Evaluating the Suitability of Various

TA Methods

How to Use Various TA Methods in Human Factors

Application

Error Classification used in Predictive Error Analysis
Documentation of the Results of Human Error Analysis
Flammable Liquid Storage Tank P&ID.

Fault Tree Analysis of Flammable Liquid Storage Tank.

LIST OF FIGURES AND TABLES

g

98

117

EE H B H B E 5 B8 & @ HEE

|88

[

HEEEE



LIST OF FIGURES AND TABLES

FIGURE5.3.
FIGURE 5.4.
FIGURES5.5.

FIGURE 5.6.
FIGURE5.7
FIGURE 5.8
FIGURE5.9.
FIGURE 5.10.

FIGURE5.11.
FIGURE5.12.
FIGURE 5.13.
FIGURE 5.14.
FIGURE 5.15.
FIGURE6.1.
FIGURE 6.2.
FIGURE 6.3.
FIGURE 6.4.

FIGURE 6.5.

FIGURE 6.6.
FIGURE6.7.
FIGURE 6.8.
FIGURE 6.9.
FIGURE 6.10.
FIGURE7.1.

FIGURE 7.2.
FIGURE 7.3.
FIGURE 74.
FIGURE7.5.
FIGURE 7.6.
FIGURE?7.7.
FIGURE?7.8.
FIGURE7.9.
FIGURE 7.10.

FIGURE 7.11.
FIGURE 7.12.

Sample of HAZOP Worksheet (CCPS, 1985).
System for Predictive Error Analysis and Reduction.

Relationship of SPEAR to Human Reliability Assessment
Methodology

Chlorine Tanker Task Analysis.

Error Classification.

Results of Predictive Human Error Analysis.

Error Reduction Recommendations Based on PHEA

Offshore Drilling Blowout Fault Tree Subtree, “Fail to
use shear rams to prevent blowout.”

Operator Action Tree for ESD Failure Scenario.
THERP Event Tree.

Propane Condenser Schematic.

HRA Event Tree for Improper Condenser Isolation.
Influence Diagram.

Overall Structure of Data Collection System
Accident Causation Model.

Onion Model of Accident Causation.

Data Interpretation, Remedial Strategy Generation, and
Implementation.

The Spanish Campsite Disaster Described Using the Tree
of Causes Diagram.

Management Oversight and Risk Tree.

STEP Diagram for the Spanish Campsite Disaster.
Root Cause Tree.

HPIP Flowchart.

The Six Steps of Change Analysis.

Simplified Process Diagram: Hydrocarbon Leak
from Pipe.

STEP Diagram of Hydrocarbon Leak from Pipe
Statements of Witnesses

Investigating Engineer’s Report

Data for Process Data Recording System.
Simplified Schematic Plant Diagram.

Charging Manifold.

Variation Tree for Mischarging of Solvent.
Events and Causal Factors Chart.

Diagram Showing the Flow of Solvents from the Storage
Tanks to the Blenders and Reactors.

HTA of Pumping Solvent to Blender.
Extract of PHEA for the “pumping solvent” Task.

26 BEEHEEREE HEEEEN B BBEEEEREE BREHE BH -



xii

FIGURE 7.13

FIGURE 7.14
FIGURE 7.15

LIST OF FIGURES AND TABLES

. Example of Step-by-Step Procedure for Pumping
Solvents.

. Example of Checklist for Pumping Solvents.
. Original Graphic Display for Furnace A.

FIGURE 7.16. Hierarchical Task Analysis of the Task of Increasing

Furnace Load.

FIGURE 7.17 Recommended Graphic Display for Furnace A.

FIGURE 7.18

FIGURE 7.19

. Overview Display of the Four Furnaces of
the Distillation Unit.

. Decision Flow Chart for Manual Blowdown in Gas
Release Scenario.

FIGURE 7.20. Task Analysis of Operator Response to a Significant

FIGURE 8.1.
FIGURE 8.2
FIGURE 8.3.

Unignited Gas Leak in MSM.

The Phases of a Capital Project.

General Error Management Structure.

Stages in Setting Up an Error Management Program.

TABLES

TABLE11 Studies of Human Error in the CPI: Magnitude of the
Human Error Problem

TABLE21 Comparisons between Various Perspectives on Human
Error

TABLE22  Effect of Different Motivational Schemes on Use of PPE
(adapted from Pirani and Reynolds, 1976)

TABLE23  Example Error Reduction Recommendations Arising
from the SRK Model

TABLE3.1  Examples of PIF Scales

TABLE3.2 A Classification Structure of Performance Influencing
Factors

TABLE4.1 A Checklist on Procedures Extracted from the “Short
Guide to Reducing Human Error”

TABLES5.1  Events Included in the HRA Event Tree

TABLE5.2 Human Reliability Analysis Results

TABLES5.3  PIF Ratings

TABLE5.4  Rescaled Ratings and SLIs

TABLES5.5  Effects of Improvements in Procedures on Error
Probabilities Calculated Using SLIM

TABLE7.1  Data Collection Techniques in the Human Factors Audit

TABLE7.2  Major Human Errors Affecting Time to Blowdown

5[] o ) 0 [
SIS S

5 BB B B ®

-
]

BEE HERE



	Front Matter
	List of Figures and Tables
	Table of Contents
	Index



