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Overview
» Operational Safety

» Oversight
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Purposes

» Talk about the business of
nuclear power plant safety

e Talk about the “mindset” needed
for safety
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Design (Engineering)

Robust design

Quality in components
Quality in construction
Operational safety
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Design (Engineering)
Designed to FUNCTION

Designers don’t envision all factors
Designers make trade-offs

Things experience failures
Perfect design does not exist

“To Engineer is Human — The Role of Failure in Successful Design”
Henry Petrosky
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Design (Engineering)

“Equipment fails in unexpected ways,
unanticipated combinations, with
surprising consequences.”
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Safety — James Reason

Complex, Hazardous technologies
Designed with multiple layers of defenses
Components fail — latent conditions exist
Things are always changing — dynamic
Safety is a dynamic non-event

“Chronic unease” is the price of safety

Reason, J. 1997, “Managing the Risks of Organizational Accidents”
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Safety — Normal Accident Theory

Accident spawned in minor abnormalities
Operators make errors

Safety goal not always first

Events progress too fast for humans
Significant accidents happen

It's a demanding and unforgiving
technology

Perrow, C., 1984. “Normal Accidents”
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Safety Hlbh Reliability Organizations

Complex technologies

Organizations that operate must have a
requisite complexity (variety)

Values drive behavior (compliance)

Values help people make sense out of
complicated circumstances

Culture carries the values and premises
Organizations/people make a difference

Weick K. 1987. “Organizational Culture as a Source of High Reliability”
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Safety "Hlngh Reliability Organizations

Pre-Occupation with Failure
Sensitivity to Operations
Reluctance to Simplify
Deference to Expertise
Commitment to Resilience

Weick K. “Managing the Unexpected”
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Edgar Schein

Espoused V. - Partially accessible to the
Regulatory Body

Not directlyvisible
but accessible

Basic assum tiong . Very limited accessibility to
P | the Regulatory Body

L. 1

Invisible, hard to access
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Basic Assumptions

Basic Assumptions/premises:
1) focus our work
2) shape our organization
3) frame our mindset

4) Are reflected in NRC actions and
decisions
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What are the basic assumptions
or premises about safety that
we bring to our oversight
activities?
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NRC Strategic Plan Mission

License and regulate the Nation’s
civilian use of byproduct, source, and
special nuclear materials to ensure

adequate protection of public health and
safety, promote the common defense
and security, and protect the
environment.
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Safety:

Ensure adequate protection of public
health and safety and the environment.
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NRC Strategic Outcomes
Prevent the occurrence of any nuclear reactor
accidents.

Prevent the occurrence of any inadvertent criticality
events.

Prevent the occurrence of any acute radiation
exposures resulting in fatalities.

Prevent the occurrence of any releases of radioactive
materials that result in significant radiation exposures.

Prevent the occurrence of any releases of radioactive
materials that cause significant adverse environmental
Impacts.




From “Prevent the occurrence of nuclear
reactor accidents:”

1) Accident is possible
2) Accident is preventable
3) Establishes NRC oversight role
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What does it mean to "believe an
accident is possible?”

Decisions and actions carry the
premise that an accident is
possible
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* Why is this hard to do?
1) Designed to function
2) Safety is a “non-event”

)
3) General sense that “things work out”
)

4) Long latency periods
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“There is a difference between believing
that accidents can happen and not
believing it That's the way I've been

conducting myself [before the TMI
accident, not believing that accidents can

It was a mistake. It was

wrong.”
Roger Mattson, US NRC, Director of Division of Systems Safety
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“A lengthy period without a bad accident or
significant event does not signal the
coming of peace in the safety war,” it is

rather a sign of “a period of heightened
danger,” and a time to “renew focus on
and to strengthen safety defenses.”

James Reason, “Managing the Risks of Organizational Accidents”).
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Decision Premises
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Decision Premises
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It is a "Safety Framework”
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Protecting People and the Environment
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Safety Framework
* Dynamic - changing

e | atent conditions are real
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Safety Framework
« Safety is a “dynamic non-event’

» Healthy safety framework prevents
accident

* Finding and fixing “latent conditions”
keeps the framework healthy




- U‘ S. N R C
. UNITED STATES NUCLEAR REGULATORY COMMISSION
Protecting People and the Environment

How does NRC safety inspection
contribute to keeping the safety
framework healthy?
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Inspection Outcomes

1) Independent Verification

2) Issue Resolution
Licensee identification
NRC identification
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Technical Competence

 Understand the licensee’s technical basis
for their conclusions

* Independently understand what is

technically important — it will get you to
the right answer

» Defer to expertise

* The network is behind you — Region -
Headquarters




Which way is the bus below traveling?
To the left or to the right?

L]
O o
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Mindset

Believe accident is possible
Know accident is preventable

Believe and dig for “latent conditions™ — perfect
design does not exist

Oversight activities check the safety framework
to keep it healthy — issue resolution

Safety is a dynamic non-event
Price of safety is “chronic unease”
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Journey

Safety Is not a destination, safety is a
journey. The journey is taken every day
paying attention to make sure that every
detalil is handled correctly by everyone
iInvolved.
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Guerilla Warfare

Reason — its not a war won with one
conclusive final victory, it is guerilla

warfare fought every day until you're not
In the business anymore
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Questions??
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