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Thoughts: It is good to have an end to journey toward,; but

it is the journey that matters, in the end.
Ursula K. LeGuin

The journey is the reward.
Chinese Saying

Question: Congress has considered and will consider again
using risk assessment to evaluate the suitability
of regulations governing safety and environment.
Given what you know about the uncertainties
associated with risk evaluation, is this a suitable
tool for governing?

Purpose: Introduce Fault Tree Analysis

Continue Scenario Path Development
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Introduction to Fault Tree Analysis

This is the Event Tree which we developed in class to represent the ‘Loss of
Cooling’ for the simple reactor system. The question is, is this all possible
routes to the runaway reactor event? The Event Tree does not tell us this.
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Introduction to Fault Tree Analysis

TOP

Example

In order to determine the Risk, we need the frequency. For the Simple
Reactor Problem, we need to determine the frequency of all runaway
situations. For this, we need all possible paths to runaway.

Consider an example of a flat tire. What is the frequency that this will occur?

In order to answer this and other questions, we need to recognize that the
accident can be a sequence of events, each of which has its own frequency.
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Introduction to Fault Tree Analysis TOP

Fault Tree Analysis

This is a deductive technique focusing on on particular event or consequence.

The purpose is to identify all scenarios, i.e. initiating events that lead to this
consequence. In LOPA we call a scenario a cause/consequence pair. A
completed fault tree shows many scenarios, all with the same consequence.

HazOp might have been used to discover this event.

This method uses logic gates to determine the combination of equipment
failures and human errors which lead to the event. The minimum number is
determined (minimum cut sets).

Detailed understanding of how plant

—~ P r ( X ) functions, detailed process drawings and
procedures, knowledge of failure modes
and their effects.
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Introduction to Fault Tree Analysis

Fault Tree Rules

1

2

3.

4

3)

. State what, where, when fault is.
Define Top Event.
Define Existing Events.
Define Unallowed Events.
Define the Physical Bounds of the Analysis.
Define the Equipment Configurations.
Define the Level of Resolution.

. Ask whether this fault can be caused by equipment failure.

No miracles are allowed.

If Normal Operation propagates a fault, then assume Normal

Operation.

. Complete the gate.

All inputs to a Gate must be defined before going to the next Gate.

. No Gate to Gate connections are allowed.
Input to gates should be a fault.

Y
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Introduction to Fault Tree Analysis

Resolution of the Fault Tree Example

The resolution of the Fault Tree is to determine the most probable
event leading to the top event.
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The Columns are for Reference Only

Valving and Instrumentation Incomplete

KURATA THERMODYNAMICS LABORATORY
UNIVERSITY OF KANSAS

Proposed Cyclopentadiene Installation
For Discussion Purposes Only - Draft for HazOp
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