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Human Performance Management

e 90% of all incidents are triggered by
Human Errors (70% Org issues).

e Commercial Nuclear Power Industry has
reduced significant events from 238 to 3 per
year.

o Quality, Efficiency, & Safety are driven by
Human Performance.
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Recordable Case Rates
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Our Road to Zero . ..
Employee Involvement and Excellent Safety Systems
Result in Injury Reduction

Mentoring
R At gn}p:oyee g:?estsoFri:ecognition Week
Total afe
Safety VPP Team‘; ISMS Subcontractor Involvement
— Culture Initiated VPP Communications
/ Community Outreach

/— WASP Implemented

/— ISM Phase Il Verification

)/— Union Safety Summit

2.96

VPP “STAR” Status
/_ ISO 14001 Certified
/— VPP Maintenance Ongoing

/— Close Calls
»— Human Performance

1.11 (Mar)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

LMITCO LMITCO LMITCO LMITCO LMITCO LMITCO & BBWI BBWI BBWI BBWI BBWI
Oct. to Dec.
Calendar Year

Includes construction subcontractor performance.

2004
BBWI

04-GA50002-07



Human Performance Management

Principles

People are fallible, and even the best people make
mistakes

Error-likely situations are predictable, manageable, &
preventable

Individual behavior is influenced by organizational
nrocesses and values

People achieve high levels of performance largely
pecause of the encouragement and reinforcement
received from leaders, peers, and subordinates

Events can be avoided through an understanding of the
reasons mistakes occur and application of the lessons
learned from past events (or errors)



Human Performance

Types of Errors

Active Errors

Latent Errors

Who? |Workers Managers, Engineers,
Workers

What? |Equipment Paper, values, and beliefs

When? | Immediate Later or delayed

Visible?

Yes

NoO




Number of Causes

Industry Event Causes
due to human performance

806 = Individual behavior (32%)
1,676 = Org behavior (68%) |

900
806
800 |
700 1 654
600 |
500 |
400 |
300 |
215
192
200 1 9 160
118
100 I 82 73
2 [l 1
= S I
& © N © o) g & &
eéo g N > . o(‘§'\ ’s\\o & N \{90§
@Q? \00 @.Q %0 N (\\o & @2’ 0(\
S < S - Reg S & > O
& Q,Q & > \O' N S Q}\ ‘(\e
4 \\’é' &(,Q’ $ \QQ’ OO® $ -29 O\
N S & > &
& 2 N X
S Q¢ ¥

Source: INPO, Event Database, March 2000. For all events during 1998 and 1999.



“Events are not so much the result of error-prone
workers as they are the outcome of error-prone
tasks and error-prone work environments, which
are controlled by the organization”

“No matter how well work is organized, how good
procedures are, how well equipment is designed,
how good the teamwork, people will never perform
better than what the organization will allow.”

Maurino, Reason, Johnston, & Lee. Beyond Aviation Human Factors. 1995




New Paradigm
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[reducing error AND managing defenses leads to zero events

e

Individual + organization & processes >>>> Performance Improvement

Reducing Errors —
J =

Managing Defenses

Zero Accildents
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Individual

Processes

.‘

Strategic Framework

for Human Performance



The Performance Model

Job Site Worker
Conditions

(time pressure, skills,
procedures, labeling)

Behavior

(actions of workers)

Organizational
Processes

Plant

Results
& Values (production rate,

(work control, safety statistics)
expectations, values)




Equipment Ergonomics
&. Human Factors

Environmental Housekeeping

. Procedure/
Conditions

Work Package FME Conditions
Worker Knowledge,

Skill, & Proficiency Lockout/ Tagout

Equipment Labeling

Tools Roles &

FFD Responsibilities

Uneasy Attitude

JOBSITE
CONDITIONS

Walkdowns

HP Surveys

Task Assignment

Performance
Feedback

Handoffs

ORGANIZATION
PROCESSES
& VALUES

JIT Training OE

Accountability
Rewards &

Reinforcement Meetings
Role Safety Change
Models Philosophy  mMgmt.

Task Clear

: Simple/effective Problem
Allocation Expectations

Process Philosophy Solving

Scheduling / High
Sequencing Standards

Self-Assessment Reviews &

) ) Approvals
— Relationships
Communication
Practices / Plan

Trend Analysis

Defense-
In-Depth

3-way Communication

Vital Parameters Team Skills

Conservative
Decision-making

Procedure Use
& Adherence

SAFE

! Mgmt. Monitoring
Dialogues

Just-in-time Self checking Place-keeping
Operating

Experience

Pre-job
Briefing

Problem-solving
Methodology

Double
Verification

Turnover Supervision

& Coaching

WORKER
BEHAVIOR

Peer checking

Stop When
Uncertain

QC Hold Points

Independent
Verification

Forcing
Functions

Personal
Protective
Equipment

Interlocks

Alarms

PLANT
RESULTS

Post Job
Critiques

Reactor
Protection
Root Cause condition Systems

Analysis Reports

Safeguards

Performance Equipment

Indicators

Containment

Functions of Defenses:

* Create awareness ¢ Recover

« Detect and warn » Contain

« Protect » Enable escape




How necessary additional safety procedures reduce the
scope of action required to perform tasks effectively

Scope of
regulated

action
Continuous

updating of
procedures

History
of

system )
to avoid

recurrence
of past
accidents
and
incidents

Actions sometimes
necessary to get the
job done




INPO

Task Preview
Work Situation Situational
Factors Awareness
Task . Critical
Demands Task Steps
- Preview
Work P eiob | Error-likely
Environment L Situations
Individual Potential
Capabilities SAFE Dialogue Consequences
S - Summarize critical steps
A - Anticipate error traps
Human F - Foresee consequences - Flawed
Nature E - Evaluate defenses Defenses
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Anatomy
of an Event

Flawed
Defenses

Vision,
Beliefs, &
Values

Vision,
Beliefs, &
Values
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Initiating
Ic_)atent. i | _ Action
rganizationa N
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Error Precursors

short list

Individual Capabilities

 Time pressure (in a hurry)

e Unfamiliarity w/ task / First time

» High Workload (memory requirements)

* Lack of knowledge (mental model)

 Simultaneous, multiple tasks

* New technique not used before

* Repetitive actions, monotonous

* Imprecise communication habits

* Irrecoverable acts

* Lack of proficiency / Inexperience

* Interpretation requirements

* Indistinct problem-solving skills

* Unclear goals, roles, & responsibilities

» “Hazardous” attitude for critical task

 Lack of or unclear standards

* llIness / Fatigue

Work Environment

Human Nature

* Distractions / Interruptions

» Stress (limits attention)

» Changes / Departures from routine

* Habit patterns

 Confusing displays or controls

» Assumptions (inaccurate mental picture)

» Workarounds / OOS instruments

» Complacency / Overconfidence

 Hidden system response

* Mindset (“tuned” to see)

» Unexpected equipment conditions

* Inaccurate risk perception (Pollyanna)

| ack of alternative indication

» Mental shortcuts (biases)

* Personality conflicts

* Limited short-term memory



Latent Organizational Weaknesses
(sources)

Processes (structure)
< Work control

< Training

< Accountabllity policy
<+ Reviews & approvals
< Equipment design

< Procedure
development

< Human resources

Values (relationships)
< Priorities

< Measures & controls
< Critical incidents

< Coaching &
teamwork

» Rewards & sanctions
» Reinforcement

Promotions &
terminations
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HU Improvement Plan

Specific Process Improvements
« HU Tools
— Error Precursors
— Task Preview
— Anatomy of Events
— Defense in Depth
— Observation/Coaching/Counseling



HU Improvement Plan

Specific Process Improvements
* \Work Processes (Proactive)
—Work Planning
— Project Planning
— Pre-job Briefs
— Work Observation



HU Improvement Plan

Specific Process Improvements
e Event Analysis (Reactive)

— Critiques

— Accident Investigations

— Causal Analyses



Common Indicators at TRA

Task Demands

Individual Capabilities

Time pressure (in a hurry)

Unfamiliar with task/ First time

High workload

Lack of knowledge

Simultaneous, multiple tasks

New technique not used before

Repetitive Actions, monotonous

Imprecise communication habits

Irrecoverable acts

Lack of proficiency/ Inexperience

Interpretation requirements

Indistinct problem solving skills

Unclear goals, roles & responsibilities

“Hazardous” attitude for critical task

Lack of or unclear standards

IlIness/ Fatigue

Work Environment

Human Nature

Distractions/Interruptions

Stress (limits attention)

Changes/Departure from routine

Habit patterns

Confusing displays or controls

Assumptions

Workarounds/OOS instruments

Complacency/ Overconfidence

Hidden system response

Mindset

Unexpected equipment conditions

Inaccurate risk perception

Lack of alternative indications

Mental shortcuts

Personality conflicts

Limited short-term memory




Event Trend

Depressurize loop hanging a LO/TO

Shipped waste box with lead plug to RWMC
Power not removed from panel accepted to work
NR-3 Cask Work Control

GE-2000 Cask Contamination Event
Overflowed Resin tank

Troubleshooting LOCS DCS without procedure

Failure to follow RadCon posting/survey
requirements

Error in CSAP for cycle 130 start-up
Operated ATRC with wrong Nuclear Instrument



TRA Operational Improvements via Human
Performance

*TRA had approximately 12 occurrence
reports in 2002 that had human error as
the root cause (ie: Inattention to detail, Not
following procedures, Worker error).

*TRA Management formed a group to
review the general error precursors related
to these events and identify the
contributing organizational weaknesses.

*Primary Mission is
Fuels and Material
Testing for the Naval
Nuclear Propulsion
Program.

*Utilizing human performance principles,
TRA experienced only 2 events in 2003
where human error was identified as the
root cause.
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