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O:ASM Key Miessagge

An recent years, many organizations have been
striving to Improve process safety management
performance.

A One opportunity for improving process safety
performance iIs to reduce the probability of
human error through effective abnormal
situation management practices.
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L ASM  Abnormel SitueismDagiitienn

An industrial process is being disturbed and the
automated control system can not cope...

Consequently, the operations team must
Intervene to supplement the control system.

Impacts profitability in multiple ways:

Equipment Damage
Job Satisfaction Personal Injury
Product Thruput
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Near Miss

System Failures that
could lead to an incident

Unsafe Behaviors

Insufficient Operating Discipline

lllustration based on: CCPS Process Safety Leading and Lagging Metrics.
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0: A,'SI\/l Managing Abmoomahbituatidns s

Operational Miodessand Ceiticalgysysia Perdspeéctieetive

Operational Critical Operational Plant
Modes: Plant States: | Systems: Goals: Activities:
Disaster Area Emergency Response
System
Emergency Minimize Firefighting
: Impact ] i
Aoeldant gl;stsrrnnergency Response EIFSTAIH
Rescue
Physical and Mechanical Bring to
Containment System Safe State
Out of Evacuation
Control

Safety Shutdown,

Protective Systems,

Abnormal Hardwired Emergency Alarms mEmEES
efrn;io Manual Control &
Ab | Normal Troubleshooting
nornA DCS Alarm System
Decision Support System
Process Equipment, K N | 1
Normal . eep Norma Preventative
Normal DCS, Automatic Controls Monitoring &
Plant Management Systems Testing
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& ASNM Managing Minopmabbiiantings
Humam Suipeevisery Cérmréiol

4

Process Operator Mental & Physical Activities
State
Orienting Evaluating Acting
Inputs from Process (1) Sens_ing, (2) Analys_is, Physical and/or Outputs to Process

(sensors, analyzers, radios, ~ Perception, N Interpretation, > Verbal .~ (SP, OP%, Manual
video, instructions, sounds & and/or and/or Response a,d'ustm’ents)

smells) Discrimination (3) Projection P )

A A

= J

Internal Feedback

Assessing

External Feedback

A This model operationalizes the human processing

el ements i n the operator o0s

responsibilities for managing abnormal situations

Adaptation of Supervisory Control Activity models of Jens Rasmussen and David Woods - CMA.
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O:A,SI\/I Sourcsod ABhaatakivenes (s

People:

A Fail to detect problems in
reams of data

A Are required to make
hasty interventions

A May be unable to make

A

Often Preventable Frmryersss,
40%

consistent responses
May be unable to
communicate well

Process
20%

Mostly Preventable Almost Always

Preventable

Established in literature ; confirmed by 18 plant studies - US, Canada, & Europe
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Making the Business€dsase
UnexpperteelEventsiCdsD38% aff Cappaitity

—— ~ $10 Billion annually in lost production !
5.8% :
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O:A,'SI\/I Persistentifaeadoness

A Paradox of Automation
I Better automation leads to more sophisticated processes.

I More sophisticated processes leads to more opportunities for error.
iWe tend to nAfixo the increasing

A Paradox of Reliability
i Better equipment reliability leads to fewer operator interventions

I Fewer operator intervention leads to fewer opportunities to learn
from experience
I Less experiential knowledge and skill leads to more human errors

i We attempt to Afixo the increasi
reliability improvements

A Consequently, when things go wrong, people have difficulty
Intervening to correct the problem.

A Need to better understand how to break the cycles and support
human intervention activities

ERTC 15th Annual Meeting Dr. Peter Bullemer
30 November 2010 Page 11 Human Centered Solutions
Istanbul, Turkey pbullemer@applyHCS.com



QL ASM ASMlIiuidien halysisistadydy
® Project OBjitivess
A Understand relation between ineffective

operations practices and process industry
Incidents

I Systematically analyze incidents to determine
common operational practice failure modes

I ldentify root causes of common operational
practice failure modes

I Why do failures occur ACROSS incidents

This research study was sponsored by the Abnormal Situation Management® (ASM®)

Consortium.
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Q: ASM ASI! Ivcidiavt vhabysisiStadydy
Carmivarn Qpeeations Faikireses

Top 10 Operations Failures # %

A 32 incidents were

Hazard analysis/ communication | 79 | 15% :
analyzed using TapRoot

First-line Ieadership 65 12% incident investiga’[ion
Continuous improvement 60 | 11% methodology
0)
Safety culture 36 | 7% Public Site  Total
Initial and refresher trainin 30 6%
- : i USA 14| 7| 21
Task communications 29 5%
Non
Comprehensive MOC 28 | 5% USA 6 S 11
Cross functional communication | 23 | 4% Total 20| 12| 32
Compliance with procedures 15 | 3%
Design guidelines and standards | 14 | 3% |A Top 10 covered 70% of
Other failure modes 160 | 30% |dent|_f|ed Qperatlons
practice failures
TOTAL| 539
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9 Root Cazise AalgsysStudyidy
"A’S M Impact by FragticedAfeaas

Effective Operations % of A Based on a total of
Practice Area Failures 539 practice

Understanding Abnormal 4% failures across 32
Sl incident reports
Organization Roles, Resp. & 53%

Work Processes

Knowledge & Skill 7%

Development

Communications 17%

Procedures 8%

Work Environment 1%

Process Monitoring, Ctrl, & 10%

Support Applications
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| A Key to Success
QASM
2

ASM Solution Framework

A Human reliability improvements require focus on more
than technology

A We need to identify the problems that have to be solved
and only then search for solutions:

i Culture,

I Organization, les,

I Work place, Procedures

I Work process,

. d Process

I an Abn Communications Monitoring, Control

I Technology & Support

Applications
Work Environment
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