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Dependent
Event Type

Characteristics

Subtypes
(coupling
mechanisms)

Examples
(trigger events)

. Common Cause
Initiating Event

. Intersystem
Dependency

. Intercomponent
(intrasystems)
Dependency

Causes a plant transient
and increases unavaila-
bility of one or more
mitigating systems.

Causes a dependency in
a joint event proba- :
bility involving two
or more systems.

Causes a dependency in
a joint event proba-
bility involving two
or more components.

Functional
Spatial
Human

Functional

Spatial

Human
Functional

Spatial

Human

Loss of offsite power.
Earthquake.

Maintenance error
shorting out instrument
bus.

Coolant charging fails
because component
cooling fails.

Fire causes loss of
equipment of two systems.
Operator error causes
loss of two systems,

Battery loses charge
after it is run beyond
capacity.

Fire causes loss of
redundant pumps.

Design error present in
redundant pump controls.

IAEA Training Course on Safety Assessment




IAEA Training Course on Safety Assessment



Nonconnected equipment

Spatial proximity

» Spatial Couplings Linked equipment

* Human Couplings
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Common Cause Faillures

* Residual dependent failures whose root causes are not explicitly modeled in the
PSA.

SIGNIFICANCE

o Defeat the redundancy employed to improve the reliability of safety functions.

e  Operating experience has shown that CCF are major contributors to plant risk.
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» Testing and surveillance program, prevention of CCF.

* Plant-to-plant variability.
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CCF Macdals Cuzircgiarisiies ((L/2)

~ Do not need component success data.

— Simplicity is its main advantage

— Provides conservative results for redundancy levels beyond two (2).
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-~ Uses two parameters.

— Less conservative results than 3 - factor for higher redundancy levels.

— More restrictive than all other multiparameter models.
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mechanisms and defences.

o Careful review and screening of events with the plant design and the PSA models,
to ensure consistency of the data base, is convenient to reduce uncertainties.
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ESTIMATION
APPROACH MODEL

MODEL PARAMETERS®

GENERAL FORM FOR MULTIPLE
COMPONENT FAILURE FREQUENCY
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Component

Reac tor
Years

Number
of Events

Event Distribution

Independent

Generic Common
Cause Events

Generic
Beta Factor

Classitied

Dependent

Potential

Ac tual

Reactor Trip Breakers
Diesel Generators

Motor-Operated
Valves

Safety/Relief Valves
PHR
BWR

Check Valves

Pumps
Safety Injection
RHR
Containment Spray

Auxiliary Feedwater
Service Water

Chillers
Fans

A1l
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