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Psychological
research on
human
perception and
inteliectual
capabilities

Number of factors considered

»

»
Cognitive
capabilities, \
usability, work lo%g
etc. affect the
accuracy of
human
performance
== Task design,
usability
improvements,
and apititude
testing

1. era
Areright
men doing
the job right

Has the organization sufficient capability for
identifying and controlling the changing
vulnerabilities associated with hazards and
the way of camrying out the work

People will always
make emors, thus
human pefomMmance
should be managed

==Error
management
approaches;
\ training, technical
amiers, cew
source

m3yagement, rules

and ilﬁtruclbns

,.,e,,..fs

|n place to

Barriers and e mor
management practices
are not always utilized
in practice

= QOrganization lkevel
phenomena and
management issues
should be controled

= Safety cukure and
safety management &
required to ensure that
high priority is given to
safety and the practices
that aim for improving it

3.era

Are measures in place to
identify, prevent and mitigate
organizational errors and
promote a high safety
culture

4. era

MNormal accidents theory

High reliabilty omanizations theory

Resilienc e engineering
Cultural approaches

Demands for
eliminating all
potential sources of
failures makes the
activities complex
and difficult to

man age

Human variability is
safety factor not onl
a nsk

== MNeed for a new
approach for safety
man agement
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accidents
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Chernobyl, Challenger space shuttle accident 1986,
Piper Alpha off -shore pltform fire 19538

Evaluating safety-critical organizations— emphasis on the nuclear industry, VTT, Technical Research Centre of Finland 2009
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A “manmade” disaster

Fukushima Daiichi Aftermath

—
DISA§_'I'E'S

The TEPCO Fukushima Nuclear Power Plant accident was the result of cnh'usmn
between the government, the regulators and TEPCO, and the lack of governance by said
parties. They effectively betrayed the nation’s right to be safe from nuclear accidents.
Therefore, we conclude that the accident was clearly “manmade.” We believe that the
root causes were the organizational and regulatory systems that supported faulty
rationales for decisions and actions, rather than issues relating to the competency of

any specific individual. (see Recommendation 1)

National Diet of Japan, 2012.The Official Report of The Fukushima Nuclear Accident Independent

Investigation Commission: Executive Summary
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Fukushima Daiichi Aftermath

KNeed to complement the traditional \
approach to safety with a systemic
approach that considers not only the
human, organizational and technological
factors that contribute to safety but also
the complexity of the interrelationships
between them"

\_ /

IAEA Report on Human and Organizational Factors in Nuclear Safety in the Light of the Accident at the Fukushima Daiichi Nuclear Power Plant,
International Experts Meeting, Vienna, Austria
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Research Work

|ldentify and evaluate accident scenarios in order to
design the system around them.

Barriers that failed for this specific event

|

Barrier that prevented propagation of the event

Account for the emergent factors to prepare the system to

adjust itself to cope with real-world complexity .
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Step 1: Identification of functions

Core functions = Safety functions and component
classification
eBoundary Functions = Direct contact with safety functions
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Identification of functions

Heiscter Curg Cooling | Reactor _ Core Cooling | Residual _ _ _
IE sh at High Depressuriz | At Low Heat PCV cooling | PCV Venting | Final State
utdown ;
Pressure ation Pressure Remaval
T rrv
Damage
Insufficent
cooling Core Meltdown
CR water - £——* Controlled release of
Flooding SIC vent radioactive materials
Closure of IC seawater
isolation Valves pumps and
Earthguake SBO SBO
and Tsunami
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Identification of functions

Function Variability of the output

Reactor Shutdown Precise

Core cooling at high pressure Too late, closure of IC isolation valves
Reactor depressurization Too early, PRV damage

Core cooling at low pressure Too late, insufficient amount of water
Residual heat removal Too late, flooding of seawater pumps

PCV cooling Too late, site Blackout

PCV venting Imprecise, suppression chamber ventilation
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Identification of functions

Name of the function (Reactor Shutdown) due to seismic activity

Description Emergency Insertion of control rode

Input SCRAM signal

Output Reactor SCRAM

Precondition All Instrumentation and Control (I&C) are accounted
for.

Resources -

Control Increasing seismic acceleration procedure

Time Immediately
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Discussion

eIdentification of functions
*System boundaries
*Model validation
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