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Topic 1: Why Take an HPI Approach?
NAn I ntroduction to
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Excellent
References!

NELT Refresher Training TP NELT-6-4 HPI Module i December 2008



NUCLEAR EXEcuTIiVE (!

HPC Reference Materials

\
9]

Human Performance Handbook

LEADERSHIP TRAINING 80,8

C/\

Human Performance Tools for

Performance
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Individuals, Work Teams,
and Management

Performance
Center

A Good Practice Guide for
Anticipating, Preventing, and Catching
Human Errors and Identifying
Latent Organizational Weaknesses
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September 2007
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A Event
A Error Precursors and Error-Likely Situations
A Flawed Defenses

A Human Error, Mistakes, and Violations
I Active and Latent

A Initiating Action : HI
A Latent Organizational Conditions L
A Performance Modes
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Traditional Approach
to Addressing Human Error
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A Focus on the initiating action that caused
the incident (active error, violation or correct action).

A Zero in on those individuals involved.

A Determine what they did wrong 8
acts of commission or omission?

A Reprimand the wrong-doers, add more controls
to the procedure, and re-train!
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Anatomy of an Event
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HP Approach to
0 Addressing Human Error
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NTo explain failure, do not
went wrong. | nst assedsmentsiamdd h
actions made sense at the timgiven the circumstances that

\

surrounded them. o

. _ d Sidney Dekker
71 Take this point of view

28
Hindsight
Outside _/1j -
NETAX
) O
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A Complex systems would be fine,
If not for the erratic behavior of
unreliable people.

A People cause accidents 8
they are dominant in over
two-thirds of them.

A Failures are introduced into the system only
through the inherent unreliability of people.
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APeople in safety-critical jobs are
motivated to stay alive and keep
their co-workers safe.

AThey do not go out of their way to hazard themselves,
their colleagues, the public, or the environment.

AThey do what is reasonable given their point of view,
focus, knowledge, objectives, and the objectives of their
organization.
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Reacting to Failure
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AiHow could they not have not

AiHow could they not have knc

!

AOur reaction to failure
tends to make us believe that
human erromvas the cause!

®
ERROR!
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Why do we react that way?
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Our reaction is driven by normal biases.

ARetrospective
AProximity

ACounterfactual

AJudgmental

Effort will be required to counteract this bias!
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Retrospective = Hindsight
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A You already know the outcome.

A~ Unlimited access to O0grou
AWhich cues and indications
A What actions could have prevented the outcome?

/777] Take this point of view 5
"% Hindsight
./ Inside ~—____ Outside [
= T . e N
A 5\ 6{\_3
) O
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Proximity
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Blunt End
(Latent Errors)

Looking for errors at the

Blunt End is counter-intuitive 0
It can undermine belief in the
safety of the system!

Sharp End
(Active Errors)

NELT Refresher Training TP NELT-6-15 HPI Module i December 2008



s Counterfactual ( | f o0

. NucLear Execumive | D<)
r

% LEADERSHIP TRAINING LC/\)

Why did they zig when they could have/should have zagged?

Possible outcome 2

Why didn't
they zag?

Why didn’t Actual outcome

they zig?
Possible outcome 1

Stressing what was not done explains nothing
about what did happen and why.

Critical points are much clearer looking back.
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Judgmental

What you know now

Toi—

Knowledge of Situation

A Little

\ 4

At this point they failed to do
what | would have done
(knowing what | know now)!

t
n

Saying peopl e
the right thing (in hindsight)

Sequence of Events

NELT Refresher Training

» Judges them to a standard
that may only be achieved
with broader knowledge.

Time
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You Can Avoid Hindsight Bias
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Keep the data in context:

A Put yourself into the shoes of people whose behavior
you are trying to understand.

A Strictly consider what workers knew and understood
at the time.

A You need to understand why it made sense to the worker
to do what he or she did.

A To understand the error 8 no hindsight, no judgmental
language, no counterfactuals
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Contrasting Notions
about the Causes of Events
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There i s an 0 f

identifying causes of events.

—8 |dentifying the real causal
factors is painstaking work!
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What is the Cause?
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ACause is not o6foundo6, it is

A It depends on:
I Where you look!
. |
.|. What you look for! Om
i Who you talk to! \\b\\‘* {Eg

k|

I Your experience!
I Who you work for!

A Differing Views:
I Comair Flight 5191
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4-Potential Levels of Failure

Active Fallures

Initiating Actions

Latent Failures

Error Precursors

Latent Failures

Flawed Defenses

Latent Failures

Latent Organizational Conditions
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Event Analysis Tools
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Interview Questions,

Initiating Action(s) Event Timeline

Error Precursors Error Precursor List

Defenses List, Unsafe Supervisory

Flawed Defenses Practices List

Organizational

Conditions Latent Conditions List
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— : HP Event Analysis Process
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|7. Dig Deeper Organizational Conditions

|6. Reconstruct Mindset  RWialAello MisY=TToa M o] ol i

5. Follow-up Interviews RWia\WAe{leWimaF-Te]ol=Iale

4. Refine Timeline Build context 8 what happened!

3. Gain Understanding Review related information!

2. Debrief Key People Listen to their story!

1. Acquire Event Overview RUWLEIRCIERTRETar-10410[o )
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o Questions? Feedback!
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vestigatio
(What)

Analysis
(Why)

2commendatio
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Topic 2: What Happened?
NThe | nvestigat.
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Basic EA Flow
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Interviews
Record Reviews
Observations
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A Conduct Debriefs.

A Start the event Timeline.
A Collect, assemble, and assess data.
A Expand the Timeline.

A Conduct Follow-Up Interviews.

A Complete the Timeline (Part 1).

Goal: Provide you with the skills to conduct the
Investigation Phase activities.
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d Steven Covey, Habit 5
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The purpose of the Debrief Is to gain insight into what
nappened and why from the perspective of the people
who were involved in or observed the event.
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Why do a Debrief?
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Investigators need to know how the situation looked to
the people from inside of the tunnel at each juncture.

7] Take this point of view

Az
‘)...‘ f Y
 Inside _—______ Outside é)

Hindsight

-Sidney Dekker 0:s
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HP-Based Debrief
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A Start your investigation with the Debriefs

| before your biases develop, and

I while interviewees recollections are fresh.
A Let each interviewee tell their story.
A Stay neutral and be objective throughout.

A Remember 8 You are interviewing, not
Interrogating!
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Human Nature in Debriefs and Interviews
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Warning!
A Memory is not precise &
It IS not a video recording.

A Memory tends to order and
structure events more than
they actually were.

A Recollections diminish with time.

A Bad experiences can be modified
or lost.
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Elements of the Debrief
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A Opening
o ® A Questioning Process
q- —_— A Active Listening
\I A Learn to Be Quiet
A Closing
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Debrief Opening
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A Introduce yourself and ask interviewee to
iIntroduce him/herself.

A Put the interviewee at ease.
A Explain the purpose of the interview.

A Explain note taking and how the information will be
used.

A Answer questions about the interview and the
causal analysis process.

NELT Refresher Training TP NELT-6-33 HPI Module i December 2008




Guiding the Debrief

SENT QS
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A Ask them to explain their involvement.
NWould you please t

AAsk fAnd then what
AAsk AWhat el se was

AAsk for O6clarificat.
you do not understand.

A6Confirmbé your wunderstandi n
what the person said.

A ldentify key words/remarks to follow up on.
AKey on words | ike fAstressed:
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Key Questions
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AfiHow would you have
I f 1t had been up

l s 1t always done
AfiwWhat could have

With feelings and perceptions o
Capture exact qgquotes as to
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Active Listening

SENT QS
% "»5,1 NUCLEAR EXECUTIVE

YN LEADERSHIP TRAINING

A Active listening intentionally focuses on who you
are listening to, whether in a group or one-on-one
setting, in order to understand what he or she

IS saying.
A This does not mean you agree with what they are saying.
But rather, you understand what they are saying.

A Maintain eye-contact with the speaker.

A As the listener, you should be able to
repeat back, in your own words, what they
have said (to their satisfaction).
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Learn to Be Quiet
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A Use open-ended questions and listen.

A Allow the interviewee to finish speaking.
ADondét interrupt with é/t he

until the first question is answered and
you understand what was said.
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Closing
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A Summarize what you have been told.
AAsk-fils there anything

A Encourage interviewees to contact you with
additional information/concerns.

A Thank the individual for his or her time.

A Remind the individual that a follow-up interview may
be conducted.
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Alr Florida
Flight a0

Crash
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Classroom Demo
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Observe the debrief of the surviving
crew member of Air Florida Flight 90
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What do we know?
(And what do we do with it?)
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f
i
Organizing Event Information - Y
: : : ¥
Developing the Timeline G
Date/ Actions/ Data Issues/ :
Time Inactions Available Problems Mindset e

1/13/07 | Passengers | 24°, Snow Snow buildup
13:15 commence Falling on runway and
boarding plane
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ATendency to fiseed0 wmltpseswh at
(intention)

A Preconceived idea

A Information that does fit a mind-set may not be noticed
and vice versa;

A May miss information that is not expected or may see
something that is not really there;

A Contributes to difficulty in detecting one's own error(s)
(aka: mental inertia, Agroupthinko, or

Goals + Knowledge A Focus
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Attention (o task)

Low

Low

NELT Refresher Training

Inaccurate
Mental Picture

Familiarity (w task) High

TP NELT-6-43

Performance Modes

Misinterpretation

ASource: James Reasdanaging the Risks

of Organizational Accident4998.
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What do we know?
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Organizing Event Information
Developing the Timeline

Date/ Actions/ Data Issues/
Time Inactions Available Problems

1/13/07 | Passengers | 24°, Snhow Snow buildup
13:15 commence Falling on runway and
boarding plane
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Air Florida Flight 90 Timeline
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WHAT
Time Actions/lnactions Data Available Issues/Problems Mindset
01/13/82

Fassengers begin loadin
LELE onto thgplane ’ ’
All passengers are on Heavy snow falls - 24° at  |Snow buildup on plane
board the airport & runway

1330

Airport is closed to remove

1340
snow from the runway

Flight 90 is scheduled for
departure

The captain requests
deicing of the aircraft

Captain learns the runway
will be closed longer than
expected and there are 11
other aircraft with priorty
ahead of his flight

Goal is to get the 737
in flight as soon as
possible and not slip
the schedule too much

The Captain halts de-icing
process because of the
forced delay.

Anxiety over missing
scheduled takeoff

Change in routine or
'process change' -- bad
weather focuses crew's
attention to related
problems
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What Now?
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A What do we know?

A How will we get additional data?
( The NRest of the Story
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A Review the workplace and equipment (job site conditions).

A Identify procedures, logs, printouts, and other materials
the participants used.

A Conduct a fact finding meeting.
A Obtain statements from third parties.

A Review historical sources.
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Data Sources

WENT O &
4 "/r; NUCLEAR EXECUTIVE

YN LEADERSHIP TRAINING

A System Descriptions/Safety Basis A

A Operating/Maintenance Procedures

W\

A Training Records

A Past Incidents and Operating Experience
A Regulatory Requirements

A Industry Standards and Guidance

A Etc.
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The interview is the
single most powerful tool
In conducting Event Analysis!
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Interview Techniques
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A Prepare questions in advance

A Avoid leading questions.

A Remove personal bias.

ADonot thep oinmter O .

A Use short questions and plain English.

A Interview in a quiet, private location.

A Limit the number of people at the interview.

A s union representation/management presence
required/allowed?

NELT Refresher Training TP NELT-6-50 HPI Module i December 2008




At Each Juncture in the Timeline
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Your objective is to find out:

A Which cues were observed/recognized.

A What items they expected, but did not see.
A What knowledge was used to deal with the situation?

A Did the individual have any experience with similar
situations that was useful in dealing with this one?
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At Each Juncture in the Timeline
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A What expectations did they have about
how things were going to develop?

A What options did they think they had
to influence the course of events?

A How did other influences (operational or
organizational) help determine how they
Interpreted the situation and how they acted?
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Basic EA Flow
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Error Precursors
Flawed Defenses

Latent Conditions

Analysis
(Why)
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Anatomy of an Event

2 Flawed
, Defenses

Vision,
Beliefs and
Values

Vision,
Beliefs and
Values

Initiating Action

3 Laten —_—
Organizational ? é
Conditions / “
1 Error
Precursors




Organizing the Timeline
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¢

Create
Chapters
ﬁ or Episodes
Date/ Actions/ Data Issues/ :
Time Inactions Available Problems S Pl

1/13/07 | Passengers | 24° Snow Snow buildup
13:15 commence Falling on runway and
boarding plane
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Air Florida Flight 90 Episodes
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Instruction or dirzction —
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2) Gate Departure
and Pre-Flight

g 20 recaives

periSEian to pUSh 3way
from HE gate

Push-pack vehice without
chains ries fo move the
[=E

De-loing complated about
10 mimtes prigr

the push-Back venice
i not have sufnicient
traction t2 move the
plane
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3) Take-Off

1556

1559
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The st ofcer fells the communicat:
capian ihere were effectively on the
dif*srences In engine ne EFR

performance Indicators
between the two enginess

COMBEqUENCES.
Snow bullds Up on wing
Eul‘al:Esﬂ.nng‘hE-lQ
minute period between de-
Jeing and take of
First Offloer sl Captan's
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WHY 0 The Timeline Continued

NUCLEAR EXECUTIVE

<L)
CHOKO

LEADERSHIP TRAINING

WHY (Drivers/Causes)

Error Precursors Flawed Defenses Latent Conditions

Anatomy of an Event

Flawed
Defenses
Vision, Vision,
Beliefs and Behef;nﬁd\)
{M ( Values
IR
S e Fen]
> Consequences Event Inltlatmg Action
Latent
Organizational
Conditions \_
Error
Precursors
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Air Florida Flight 90 Episode-1

NUCLEAR EXECUTIVE

LEADERSHIP TRAINING
1) Snow Removal l:! l:! l:!
& De-Icing

)\~

Data WHAT WHY [Drivers/Causss)
Time actionsiinactions | Data Avallable [ I1zsussiFroblems | Mindset [Pm EfTor Precursars Flawed Dafenses | Latent Condiflons
011382 | | 1 |
1315 Pa@bSENGEE DEgIN loading
anto e plang
433g Pl passENgers are on Heavy snow falls - 24* at  Snow bulldup on plane
baard the alrpart & rurway
Alrgart 15 cloged to remove Adverss Clmate (W),
1340 0w from the runsEy Untarilianity {1) Gaps In fraining
_ Fiight 30 Is schaduled far
15 epanturs
The captain requests o
dekzing of the akcraft
Caplain leams the runway .
'ﬂllpbe closed longer :nar} EEEETiiETa _
- In Thght 35 s00n &5 Treparture from Rouling
expected and here are 11 pussibie and not siip W
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prsat s ol B 1 fowaye AP e
forced delay.
Change In routing ar
‘process change' -- bad
wealner [ocUsEs Crew's
attention to related
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presented & change--
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s5pg CAPIEN requasts de-cing  Heavy wes enow continues .
process fo resume 1o fall
Let sile of plars Is oe-
lced but arbi-leing
oWETSpraY Was nat
appled
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Identify Error-Precursors

NUCLEAR EXECUTIVE

LEADERSHIP TRAINING

T-W-I-N:

« Time pressure (in a hurry) « Unfamiliarity witask / First time
« High Workload (memory requirements) « Lack of knowledge (mental model)
A + Simultaneous, multiple tasks + New technique not used before
TaS k D e m an d S * Repetitive actions, monotonous * Imprecise communication habits
* Irrecoverable acts « Lack of proficiency / Inexperience
. * Interpretation requirements + Indistinct problem-solving skills
A WO rk E nVI ro n m e nt - Unclear goals, roles, & responsibilities - “Hazardous” attitude for critical task
+ Lack of orunclear standards + liiness / Fatigue

Work Environment Human Nature

A Individual Capabilities
A Human Nature

NELT Refresher Training

« Distractions / Interruptions

« Stress (limits attention)

* Changes / Departures from routine

+ Habit patterns

+ Confusing displays or controls

+ Assumptions (inaccurate mental picture)

* Workarounds / OO$ instruments

* Compl; y / Over

* Hidden system response

* Mindset (“tuned” to see)

+ Unexpected equipment conditions

« Inaccurate risk perception (Pollyanna)

+ Lack of alternative indication

+ Mental shortcuts (biases)

* Personality conflicts

+ Limited short-term memory

TP NELT-6-61
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Air Florida Flight 90T Error Precursors

NUCLEAR EXECUTIVE

§ LEADERSHIP TRAINING | </ )

A Adverse Climate (W) AAssumptions (N)
A Unfamiliarity (1) AShift Change (W)
A Departure from Routine (W)  ADelays (T)

A Inaccurate Risk Perception (N)
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~ The Aftermaths of Flawed Defenses

NUCLEAR EXECUTIVE

LEADERSHIP TRAINING

st
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NELT Refresher Training HPI Module i December 2008







