
HUMAN PERFORMANCE ERRORS

DEFENSES
Physical or administrative

measures designed to protect
people and equipment or to
prevent errors

LATENT ORGANIZATIONAL
WEAKNESSES

Deficiencies in management control
system or associated culture that
create workplace conditions that
provoke error

INITIATING ACTION
A.K.A "inappropriate
action" and "direct cause."

PROVOKE
ERROR PRECURSORS

Undesirable prior conditions that
reduce opportunity for successful
behavior (e.g., task demands,
work environment, individual
characteristics, and human
nature).

DEGRADE

CREATE

PROMOTE

EVENT

PERMIT

The INPO Anatomy of an Event Model

IDENTIFY ANY LATENT
ORGANIZATIONAL

WEAKNESSES THAT
PROVOKED THE

ERROR

Human Performance Error is Likely
Cause of an Event

RECOMMEND
CORRECTIVE
ACTION TO
CORRECT

Examples include:
* Training      * Construction    * Communications
* Planning      *  Scheduling        * Goals & Priorities
* Task structure     * Maintenance Processes
* Values & norms   * Roles & Responsibilities
* Design & mods     * Procedure development
* Controls, measures, & monitoring

GO TO NEXT HP
BOARD STOP

HUMAN PERFORMANCE ERRORS

BOARD #2
From HP Board

#1

STOP

IDENTIFY ANY
FLAWED DEFENSES

RECOMMEND
CORRECTIVE
ACTION TO
CORRECT

Examples include:
* Valve tagout   *  Prejob Briefing  * Rounds
* Fences          *  Locked doors       *  PPE
* PCs           *  Fire watch    *  Evacuation plan
* Shields     *  Off Normal Procedures
* EOPs    * Low level alarms  * Warning lights
* Signs   *  Containment berms  *Job Observation

IDENTIFY ANY ERROR
PRECURSORS THAT
WERE UNDESIRABLE
PRIOR CONDITIONS

IDENTIFY THE TYPE OF
ERROR MADE

RECOMMEND
CORRECTIVE
ACTION TO
CORRECT

GO TO HP BOARD #3

TASK DEMANDS
Time pressure (in a hurry)
High Workload (memory requirements)
Simultaneous, multiple tasks
Irreversible actions
Interpretation requirements
Unclear goals, roles, or responsibilities
Lack of clear standards
INDIVIDUAL CAPABILITIES
Unfamiliarity with task/ First time
Lack of knowledge (faulty mental  model)
Imprecise communication habits
Lack of proficiency; inexperience
Indistinct problem-solving skills
"Can-do" attitude for safety-critical task
Illness or fatigue; general health
WORK ENVIRONMENT
Distractions / Interruptions
Changes / Departure from routine
Confusing displays / controls
Work-around /  OOS instrumentation
Hidden system responses
Unexpected equipment conditions
Lack of alternative indication
Personality conflicts
HUMAN NATURE
Stress
Habit patterns
Assumptions
Complacency / Overconfidence
Mind set (intentions)
Inaccurate risk perception
Mental shortcuts or biases
Limited short-term memory

See the INPO Human
Performance Fundamentals
Course for a more complete

list.

HUMAN PERFORMANCE ERRORS

BOARD #3
From HP Board #2

IDENTIFY THE TYPE OF
ERROR MADE

SKILL BASED ERROR
SYMPTOMS
Execution type errors.
Correct understanding of the
situation.
uninentional omissions.
Inadvertent slips.
Preoccupation results in missing
changing conditions.
Over attentive such that pertinent
information is missed.

RULE BASED ERROR
SYMPTOMS
Interpretation errors.
Not fully understanding or
detecting conditions calling for a
particular response.
Responding to a deviation to a
plan.
Applying the wrong procedure to
the situation.
Applying the correct procedure to
an inaccurately perceived
situation.

KNOWLEDGE BASED ERROR
SYMPTOMS
Diagnosis errors.
Flaws in problem solving and
decision making based upon
erroneous mental representation
of the plant status or system.
Typically based upon insufficient
information about the true plant or
equipment status.

Skill Based Errors
Suggestions for Corrective
Action
Install blocking devices
Identify the critical steps
Increase supervision
Avoid multi-mode switches
If distracted, re-read previous 2 or 3
steps in  the procedure.
Improve planning
Improve personal experience with the
task
Eliminate unnecessary time pressure
through scheduling
Rotate individuals
Practice using skills to maintain job
proficiency.
Promote the value of peer checking.
Improve human factors identification
and layout of controls.

Knowledge Based Errors
Suggestions for
Corrective Action
Practice, practice, practice using
methodical problem solving
techniques.
Design displays to enhance use
without keyboarding.
Practice using team and
communication skills.
Assign the role of Devil's
advocate.
Train on and verity accuracy of
system and social mental model.
Use system/component
knowledge and fundamental
principles of science in unfamiliar
problem situations.

Rule Based Errors
Suggestions for Corrective
Action
Clearly delineate key decision
points in a procedure.
Eliminate procedure
inconsistencies.
Simplify  procedures
Train individuals to skill-based
mode (fluency).
Eliminate drawing and technical
manual errors.
Improve knowledge of procedure
bases.
Practice using multiple, alternative
indications.
Promote practice of verbalizing
intentions.
Practice on transitions between
procedures.
Eliminate use of "rules of thumb"

IMPROVED
PERFORMANCE

LEARNING THROUGH OTHERS
OPERATING EXPERIENCE

PROBLEM IDENTIFICATION
AND RESOLUTION

CRITICAL SELF-ASSESSMENT

EVENT FREE OPERATION THROUGH
HUMAN PERFORMANCE

Wow!

STOP

Problem Identification

IDENTIFIED
BY

WORKER

IDENTIFIED
BY

SELF
ASSESSMENT

IDENTIFIED
BY

MANAGER

IDENTIFIED
BY

INTERNAL
OVERSIGHT

GROUP

IDENTIFIED
BY

EXTERNAL
OVERSIGHT

GROUP

SELF
REVEALING

WHO YOU WANT FINDING YOUR PROBLEMS LESS
DESIRABLE

LEAST DESIRABLE

STOP

CONDITION
ADVERSE

TO QUALITY

EVALUATE

SIGNIFICANT
CONDITION

ADVERSE TO
QUALITY

ROOT
CAUSE

ANALYSIS

SIGNIFICANT
CONDITION

ADVERSE TO
QUALITY

APPARENT
CAUSE

ENTRY CONDITIONS FOR ADVERSE CONDITION

SUPERVISOR REVIEWS
NOT AN

ADVERSE
CONDITION

SCREENING TEAM
DETERMINES

SIGNIFICANCE AND
RESOLUTION

ORGANIZATION

FINISHED

FINISHED

SIGNIFICANT CONDITIONS ADVERSE TO QUALITY
OR BUSINESS

SIGNIFICANT CONDITION
ADVERSE

TO QUALITY
OR BUSINESS

APPARENT
CAUSE

FROM THE CR
GENERATION BOARD

EQUIPMENT,
PROCESS

FAILURE, LOSS
GENERATION,

ADVERSE TREND

HUMAN
PERFORMANCE

ERROR(S)

GO TO
HUMAN

PERFORMANCE
BOARD

DETERMINE SAFETY
SIGNIFICANCE

DETERMINE
GENERIC

IMPLICATIONS

GO TO APPARENT
CAUSE BOARD #2

!

One must address the safety significance of the event.  This
needs to be in terms of both actual and potential
consequences.   If a serious event was prevented by a single
barrier that needs to be identified.

Should also address why self-assessments  have  not
identified this problem and if they have why were  the
corrective actions ineffective.

!
Extent of the condition is addressed here.  How deep is the
problem?  Where else is the problem?  Is there a MRFF?
Do I have the problem on the other unit?
If an unqualified worker was found to have done work, where
else was work performed by that person.

SIGNIFICANT CONDITIONS ADVERSE TO QUALITY
OR BUSINESS

FROM PREVIOUS
BOARD

DOCUMENT IMMEDIATE
CORRECTIVE ACTIONS

ALREADY TAKEN

DETERMINE IF ANY
OTHER IMMEDIATE

CORRECTIVE ACTIONS
ARE NECESSARY

CONTACT OES TO
DETERMINE IF ANY

INTERNAL OPERATING
EXPERIENCE (OE) IS

PERTINENT

DOCUMENT PERTINENT
OE IN EVALUATION AND

ACTION PLAN

STOP

IF PREVIOUS SIMILAR
EVENTS HAPPENED

DETERMINE WHY
CORRECTIVE ACTIONS

WERE INEFFECTIVE

DETERMINE APPARENT
CAUSE AND ANY CAUSAL

FACTORS

DEVELOP CORRECTIVE
ACTION TO PREVENT
REPETITION BY SAME

CAUSE OR CAUSAL
FACTOR

ie.  Corrective A ction
to address gene ric

implications

STOP

Apparent Cause Continued

If apparent cause isn't apparent,
use one of the Root Cause Tools:
* Mager & Pipe for performance
deviations
* Kepner Tregoe change analysis-
equipment failures
* Phoenix Handbook - "Why
Staircase"
* Cause & Effect Chart
* Barrier Analysis

SIGNIFICANT CONDITIONS ADVERSE TO QUALITY
OR BUSINESS

FROM PREVIOUS
BOARD

DOCUMENT IMMEDIATE
CORRECTIVE ACTIONS

ALREADY TAKEN

DETERMINE IF ANY
OTHER IMMEDIATE

CORRECTIVE ACTIONS
ARE NECESSARY

CONTACT OES TO
DETERMINE IF ANY

INTERNAL OPERATING
EXPERIENCE (OE) IS

PERTINENT

DOCUMENT PERTINENT
OE IN EVALUATION AND

ACTION PLAN

STOP

IF PREVIOUS SIMILAR
EVENTS HAPPENED

DETERMINE WHY
CORRECTIVE ACTIONS

WERE INEFFECTIVE

DETERMINE DIRECT
CAUSE, ROOT CAUSE,

AND ANY CAUSAL
FACTORS

DEVELOP CORRECTIVE
ACTION TO PREVENT
REPETITION BY SAME

CAUSE OR CAUSAL
FACTOR

ie.  Corrective
Action to address

generic
implications

STOP

Root Cause Analysis Continued

Corrective Action Success Checklist
1. Does the Corrective Action align with the Root Cause?  Will it prevent the same
event from repeating?
2. Can you strengthen the system?  Don't just patch it.
3. Address extent of condition and generic implications.
4. Did you get buy-in?  The corrective action owner may have better ideas and a
realistic time estimate.
5. Are you perpetuating old problems?  Don't repeat corrective actions that didn't
work.  Search NIMS if you need to find out what they were.
6. Is the solution feasible?  Are you creating new problems?  Think beyond the fix.
7. Be bold.  Come out and say "revise," "implement," "obtain," and "change."
Avoid wimpy language like "consider," "evaluate," and  "enhance."
8. Discuss with your supervisor the need to address any causal factors.

Use one or more of the
following RCA techniques:
* Mager & Pipe for performance
deviations
* Kepner Tregoe change
analysis-equipment failures
* Phoenix Handbook - "Why
Staircase"
* Cause & Effect Chart
* Barrier Analysis

EFFECTIVENESS REVIEW
IN 6 MONTHS

SIGNIFICANT CONDITIONS ADVERSE TO QUALITY
OR BUSINESS

SIGNIFICANT CONDITION
ADVERSE

TO QUALITY
OR BUSINESS

ROOT CAUSE ANALYSIS

FROM THE CR
GENERATION BOARD

EQUIPMENT,
PROCESS

FAILURE, LOSS
GENERATION,

ADVERSE TREND

HUMAN
PERFORMANCE

ERROR(S)

GO TO
HUMAN

PERFORMANCE
BOARDDETERMINE THE

EXTENT OF THE
CONDITION / SAFETY

SIGNIFICANCE

DETERMINE
GENERIC

IMPLICATIONS

GO TO ROOT CAUSE
BOARD #2

!
One must address the safety significance of the event.  This
needs to be in terms of both actual and potential consequences.
The factors that influenced  the consequences must be
determined.  What prevented the event from being much worse
along with what caused  it to be as bad as it was.

Should also address why self-assessments  have  not identified
this problem and if they have why were  the corrective actions
ineffective.

!

The implications of the extent of the condition is addressed here.
How deep is the problem?  Where else is the problem?  Is there a
MRFF?
Do I have the problem on the other unit?
If an unqualified worker was found to have done work, where else
was work performed by that person.

CONDITIONS ADVERSE TO QUALITY OR BUSINESS

CONDITION
ADVERSE

TO QUALITY

EVALUATE

FROM THE CR
GENERATION BOARD

EQUIPMENT
FAILURE

BROKE/FIX

HUMAN
PERFORMANCE

ISSUE

STOP

GO TO
HUMAN

PERFORMANCE
BOARDFREQUENCY OF

FAILURE IS
ACCEPTABLE

EVALUATE
REQUIRED

REPAIR
AND FIX

NO

YES

DETERMINE
FAILURE

MECHANISM

INCREASED
MONITORING

OR PM
FREQUENCY

EXTENT OF CONDITION
One always needs to consider the pot ential
extent of the condition.  If there is pote ntial
for the same failure mechanism to  effect
other important equipment this mu st be
addressed.

FINISHED

Use your
own
judgement
and
common
sense.

Adverse Condition
Assessment

Process Map

NOT AN
ADVERSE

CONDITION

MRFF
?


