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Reactive	
  Culture
History	
  suggests	
  we	
  should	
  be	
  very	
  good	
  at:

But	
  are	
  we?

Investigating 
Incidents

Finding
Root
Causes

Corrective 
Procedures
 

Preventing 
Recurrence
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Typical	
  Incident	
  Investigations

What is the likelihood this event will recur in the future? 
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Typical	
  Incident	
  Investigations
PR  #:  208

DEFINE  -­  (Problem  Statement): Value  Stream/Area:  

EE  suffered  Arc  Flash  burns  to  face  and  left  arm HHT
MEASURE  -­  (How  are  you  measuring  this  problem)
Recordable  injury
? (If  more  than  one  possible  or  direct  cause  is  found,  use  additional  sheets)

External  Stress NFPA  70  E                                                 No  LOTO                                                                              Exposed  to  energized
                                          Working  energized  with  no equipment

LOTO                                                                   EEW  procedure
Termination  at  box
easier  than  changing  ring

terminations

Non  insulated  screwdriver  used Box  has  no  appearent   Box  equipped  with  maint.       Pressure  to  meet  deadline
Improper  PPE  used malfunction access  release. to  get  machine  fixed.

Is  box  current?
Lacking  tools  to  verify what  is  life  span? 480V  power  feed
energy  state-­  not  in 277V  phase  to
posession ground

Why? screwdriver  came  in  contact  with  enrgy  source  and  ground  causing  an  arc

box  was  energized

Why? box  was  not  de-­energized

  Why         did  not  follow  proper  procedures  to  de-­energize  box.

   Why?

Root  Cause: working  on  energized  equipment.  Did  not  follow  LOTO  procedure

IMPROVE  -­  (Make  the  problem  "GO  AWAY")
          LONG  TERM  IMPROVEMENT  -­  (permanent) Who Due  Date Status

Retrain  authorized  EE's  on  LOTO Terry 1/4/2008

documented  verification  of  LOTO Terry  /  Marty 1/2/2008

Terry  /  Marty 1/11/2008

develop  a  maintenance  risk  exposure  metric.  220  volts  and  above  will  be  treated  as  class  II
Terry  /  Rick  
Marty  /  Jim 3/31/2008

Terry 1/11/2008

Terry  /  Marty 1/8/2008

Site  management  and  HR  to  determine  appropriate  disciplinary  action
Sean  /  Terry  /  
Brenda 2/11/2008

CONTROL  -­  (How  will  you  maintain  the  improvements)

          Why?

Implement  a  PPE  procedure  for  working  at  the  Buss  that  requires  Arc  flash  equipment.  PPE  to  include  
dielectric  hard  hat  with  full  face  shield,  gauntlet  gloves  over  a  nomex  jacket.

prior  to  moving  or  installing  equipment,  a  documented  work  plan  will  be  approved  by  plant  manager  and  reviewed  with  
all  employees  involved  in  the  work.

Complete  Accident  Report

PEOPLE TRAINING PROCEDURES METHODS

TOOLS MATERIALS MACHINES ENVIRONMENT

Why? XXXXXX  came  in  contact  with  enrgy  source  and  ground,  causing  an  arc

box  was  energized

Why? box  was  not  de-­energized

  Why         did  not  follow  proper  procedures  to  de-­energize  box.

   Why?

Root  Cause:

          Why?

Employee  working  on  energized  equipment.  
Employee  did  not  follow  LOTO  procedure.

used

?

LOTO  Verification  and  audits  of  the  process

?

Was the employee the root cause?
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Problem	
  Statement

• Companies	
  may	
  lack	
  a	
  consistent,	
  
comprehensive	
  incident	
  investigation	
  
model	
  that	
  can	
  be	
  used	
  across	
  the	
  
enterprise

• Most	
  incident	
  investigations	
  fail	
  to	
  reach	
  
all	
  the	
  causal	
  factors

• Commonly	
  used	
  processes	
  (5-­‐Why,	
  TAP	
  
ROOT,	
  SIMP,	
  etc.)	
  do	
  not	
  consistently	
  lead	
  
investigators	
  to	
  all	
  of	
  the	
  causal	
  factors

Design a model incident investigation tool that focuses the investigation on “WHY” and not just “WHO”,  
“WHAT” or “HOW”
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A	
  Flawed	
  Approach

•

•

•

Lack	
  of	
  a	
  consistent	
  incident	
  
investigation	
  process	
  that	
  can	
  
be	
  used	
  across	
  the	
  enterprise.
Most	
  investigations	
  stop	
  short	
  
of	
  determining	
  WHY	
  an	
  
incident	
  has	
  occurred.
What's missing?	
  The human	
  
factor.	
  Without	
  it,	
  workable	
  
and	
  sustainable	
  preventive	
  
measures	
  cannot	
  be	
  
determined.
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Causal	
  Factors
• Causal	
  Factors	
  are	
  basic causes.
• Causal	
  Factors	
  are	
  those	
  causes	
  that	
  can	
  reasonably be	
  identified.
• Causal	
  Factors	
  are	
  those	
  causes	
  over	
  which	
  management has	
  control.
• Causal	
  Factors	
  are	
  those	
  causes	
  for	
  which	
  effective	
  recommendations	
  
can	
  be	
  generated.

Most incidents do not have a single, root cause; they have multiple causal factors. 

Copyright © 2016 Kendrick Global Enterprises, LLC
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Causal	
  Analysis

• Causal	
  Analysis	
  is	
  a	
  tool:
• Describe	
  WHAT	
  happened	
  during	
  an	
  incident.
• Determine	
  HOW	
  it	
  happened.

• Determine	
  WHY	
  it	
  happened.
• Most	
  failed	
  investigations	
  never	
  determine	
  WHY	
  an	
  
incident	
  occurred.
• Workable	
  and	
  sustainable	
  preventive	
  measures	
  then	
  
cannot	
  be	
  determined.
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Basic	
  Example
• Incident:

• An	
  operator	
  is	
  instructed	
  to	
  close	
  Valve	
  A.
• Instead,	
  the	
  operator	
  closes	
  Valve	
  B.

• The	
  incident	
  investigation	
  determines	
  “operator	
  
error” was	
  a cause and develops corrective	
  
actions:
• Retrain	
  operator	
  on	
  the	
  procedure.
• Remind	
  employees	
  to	
  be	
  alert	
  when	
  closing	
  
valves.

• Require	
  operators	
  to use	
  careful	
  attent

The process fails to determine WHY the incident occurred
Copyright © 2016 Kendrick Global Enterprises, LLC
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Desired	
  Outcome
• Determine	
  WHY	
  the	
  incident	
  occurred:

• Valves	
  were	
  not	
  labeled?
• Procedure	
  was	
  incorrect?
• Employee	
  was	
  under	
  stress	
  to	
  complete	
  the	
  
work	
  quickly?

• Process	
  changes	
  were	
  made	
  without	
  proper	
  
review?

We begin to use concepts that support the Human 
Performance Improvement way of thinking.

Only then can we determine the relevant causes.

Copyright © 2016 Kendrick Global Enterprises, LLC
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Incident	
  Investigation	
  Model
• This	
  Incident	
  Investigation	
  Model	
  will	
  use	
  concepts	
  of	
  
Human	
  Performance	
  Improvement:
• To	
  drive	
  us	
  to	
  find	
  all	
  relevant	
  causes,	
  or	
  causal	
  factors,	
  of	
  
incidents
• To	
  help	
  us	
  determine	
  the	
  organizational	
  weaknesses	
  that	
  
contribute	
  to	
  incidents
• To	
  help	
  us	
  understand	
  that	
  our	
  errors are	
  rarely	
  the	
  primary
cause	
  of	
  an	
  incident
• To	
  raise	
  employee	
  morale	
  and	
  improve	
  culture	
  by	
  avoiding	
  
the	
  blame	
  cycle

Copyright © 2016 Kendrick Global Enterprises, LLC
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Deployment	
  and	
  Use

• Use	
  of	
  a	
  standard	
  format	
  
and	
  tool	
  will	
  make	
  sharing
of	
  investigation	
  results	
  
and	
  corrective	
  actions	
  
across	
  the	
  enterprise	
  
much	
  easier.

Copyright © 2016 Kendrick Global Enterprises, LLC
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Organizational  Factors

Local  Workplace  Factors

Unsafe  Acts

LOSSES

Defenses

Causes

Investigation

Latent
Condition
Pathways

DANGER

HAZARDS
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HPI	
  Investigation	
  Model

1
• Determine	
  Performance	
  Mode

2
• Identify	
  Traps/Precursors

3
• Identify	
  Latent	
  Organizational	
  Weaknesses

4
• Identify	
  Tool	
  Utilization

5
• Implement	
  Corrective	
  Actions
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Analyze:	
  Performance	
  Modes

Low

Copyright © 2016 Kendrick Global Enterprises, LLC
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Analyze:	
  Error	
  Precursors

Copyright © 2016 Kendrick Global Enterprises, LLC



Procedures

Equipment

Training

Values

Latent Organizational PoorWly weaknesritten, missing, needed, orses  
out-of-date procedures

Vague policies

Out-of-date programs

Conflicting values

Ineffective training

Broken or out-of-date equipment

Old technology

Unapproved modifications

Incorrect equipment / component 
drawings or labeling

Normalized Deviation 
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Was the behavior
intended?

Yes

Were the
consequences
intended?

Yes

Intentional,
sabotage,

Medical 
Restrictions?

No

No

Were they
communicated
and clearly 
understood?

Yes

System
induced
violation

No

Possible
intentional
violation

Yes

Did employee
knowingly violate
requirement?

No

Yes

Were requirements
available, workable
intelligible & correct?

Possible 
intentional
Violation

Yes

System
induced
violation

No

Pass
substitution
test ?

No-

Deficiencies
in training &
selection or
inexperience?

No

Possible
negligent
error

No Yes

System
induced
error

History
unsafe
acts?

-Yes-

Corrective
training or
counseling
indicated

Yes

Blameless
error

No

(a)

(b)

(c)

(d)

(e)

(f) (g)

(h)

(i)

(j) (k)

(l)

(m)

(n)

(o)

(p)

(q)

(r)

What	
  Would	
  ________	
  Do?

Culpability  Decision  Tree
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HPI	
  WORKSHEE
HU

T
MAN&PERFORMANCE&IMPROVEM

Location&(BU/Facility/Group/Department):&

ENT&WORKSHEET&
!

Incident&Description:&
&
!
!
Performance&Mode&

❏! Skill!Based! ❏! Rule!Based! ❏! Knowledge!Based!
Traps&/&Precursors&

❏! Time!Pressure! ❏! Repetitive!Action/Monotony!
❏! Distraction/Interruption! ❏! Vague!Guidance!(verbal!or!written)!
❏! Multiple!Tasks! ❏! Unskilled!/!Lack!of!Proficiency!
❏! Overconfidence! ❏! High!Workload!(mental!or!physical)!
❏! First!Shift!/!Late!Shift! ❏! Set!Habit!Patterns!
❏! Peer!Pressure! ❏! Poor!/!!Inadequate!Risk!Perception!
❏! Change!/!Abnormal!Conditions! ❏! Illness!
❏! Physical!Environment! ❏! Other!
❏! Fatigue!/!Mental!Stress! ❏! !

LOW’s&(Latent&Organizational&Weaknesses)&
❏! Procedure!/!Documentation! ❏! Goals!/!Priorities!
❏! Roles!/!Responsibilities! ❏! Values!/!Norms!
❏! Displays!/!Labels!/!Signs! ❏! Task!Structure!
❏! Training!/!Qualification!/!Certification! ❏! Change!Management!
❏! Maintenance!/!Testing! ❏! Resource!Management!
❏! Engineering!Design!/!Design!Changes! ❏! Work!Planning!/!Scheduling!
❏! Normalized!Deviation! ❏! Inadequate!/!Ineffective!Supervision!
❏! Other! ❏! !

TOOLS&(check&all&that&may&apply)&
&

TOOL&
&

Used&P&Effective&
Used&–&Not&
Effective&

Not&Used&P&
Needed&

&
NA&

!

SelfSChecking! ❏! ! ❏! ! ❏! ! ❏! !
Peer!Checking! ❏! ! ❏! ! ❏! ! ❏! !
PreSJob!Review! ❏! ! ❏! ! ❏! ! ❏! !
PostSJob!Review! ❏! ! ❏! ! ❏! ! ❏! !
Procedure!Usage! ❏! ! ❏! ! ❏! ! ❏! !
Questioning!
Attitude!

❏! ! ❏! ! ❏! ! ❏! !

Place!Keeping! ❏! ! ❏! ! ❏! ! ❏! !
Communication! ❏! ! ❏! ! ❏! ! ❏! !
Coaching! ❏! ! ❏! ! ❏! ! ❏! !
Observation! ❏! ! ❏! ! ❏! ! ❏! !
Turnover! ❏! ! ❏! ! ❏! ! ❏! !
Job!Site!Review! ❏! ! ❏! ! ❏! ! ❏! !
Knowledge!/!
Training!

❏! ! ❏! ! ❏! ! ❏! !

Reviewed&By:& Date:&
Approved:& Date:&
!
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James “Skipper” Kendrick. CSP
skipper.kendrick@gmail.com

(817) 428-3270
www.safetybyskipper.com

Copyright © 2016 Kendrick Global Enterprises, LLC




