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Review of Human

Factors in Queensiand

Mining incidents
The HFACS-MI project

Trudy Tilbury, Safety and Health
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* What is human factors and why use it in ¢
Mining
* Introduction to HFACS-MI
* Main findings from HFACS-MI Analysis
« QME strategy
* Questions
Mines and Energy Queensland
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A general definition of
Human Factors .

“Human factors is the muilti-
disciplinary science that .
applies knowledge about the g
capabilities and limitations &
of human performance to all
aspects of the design, :
manufacture, operation, and
maintenance of equipment
and systems”. (ATSB, adapted)
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Human Factors = evidence ")

on people A0

Focus Iis on what people can and
can't do in the real world of work =
rather than a design/ engineering ||
view of people
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Some systems, and the equipment
used in them, are developed
without information on the end
users, or based on (sometimes)
outdated standards
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Most safety management systems do not
address human error, for example:

* Ignoring potential human error/human
factors completely - especially in risk
assessments.

« Using training as a control without
understanding that training will not have
an effect on skill based (autopilot) errors or
violations (adapted from HSE, Human Factors)
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Introduction to I-IFACS-MI ¢
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.+ HFACS is a ‘taxonomy’ or classification. *
system looking at errors (unsafe acts), ’

unsafe leadership and organisational
factors

« HFACS-MI (developed by Clemson
University specifically for use in
Queensland Mining) is based on the work
of James Reason

* The lowest level of errors (unsafe acts that
happen directly before an incident) are skill
based, decision and perceptual errors

Mines and Energy Queensland
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HFACS-MI

Mines and Energy

Regulatory Other
Factors Factors
[ |
Resource Organizational Organizational
Management Climate Process
| | | |
Inadequate Planned Failure to Leadership
Leadership Inappropriate Correct Known iolations
Operations Problems
| |
Environment Persannel
Factors Factors
Condition of
Operators
|
|
Errars Yiolations
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Human error in the RO2030 O
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A very common error is a ‘routine disruption
error’ or autopilot error (skill based error in
the Reason or HFACS model)

These errors happen when we're on
autopilot and we miss something (like a
turn off for home). These errors are made
by those who are fully competent or

‘unconsciously competent’

Mines and Energy Queensland
Department of Employment, Economic Development and Innovation _ Government



/ N/

v N N/sNs Ty
/ NN
/ / N/
O | |
¢ RPN

Human error in the HFACS model <

Another common error is a “decision
error”

These errors are the ones where you
have a plan, but take the wrong action
usually because you don’t have all of
the information or knowledge, or
because of previous experience.
Queensland

Department of Employment, Economic Development and Innovation _ Government
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Human error in the HFACS mc;dell ,'/

Key point from HFACS model and
Reason

Error at lower levels can be influenced or
caused by decisions and ‘latent’ errors
within the organisation or system. It is
Important to trace these errors back to
the actual root cause .

Queensland
 Government
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HFACS-MI analysis of Unsafe Acts for 500+ QlId
Mining incidents from 2004

HFACS-MI RESULTS
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W Fatality

B HPI Lost Time

B HPI Mo Lost Time
B LostTime

® Mon Reportable Incident
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Unsafe Acts of the Operator 4
4.7% e 95% of cases
4.2% O Skil-base Error identified at least 1
B Decision Error unsafe aCt

 Skill-based Errors
most identified (50%)

e Perceptual Errors
and Violations
represent <10% of
codes identified

49.8% O Perceptual Error

41.4°
o O Violation

Mines and Energy | Queensland
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(consciously competent; ™, <

routine disruption) ¢

e Attention failures most

Skill-based Errors- Nanocodes |dentlf|ed (32%)
3% g, e Occur when operators
O Postural Errors °
| are focused on multiple
| Electrical Errors .
O Knowledge-Base Errors thlngs at once.
13% 1 Slip, Trip, or Fall * Technique errors refer
::Pi”_“"EZ“'pme”t to how things are done
ecnnique kErrors
H Attention Failure (24%)

24% i * PPE/ToollEquipment

errors (14%)

Mines and Energy Queensland
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Decision Errors- Nanocodes

O Prioritization

B Hectrical Errors

0O Other Decision Errors
17% O Information Processing

B PPE/Equipment/Tools

O Risk Assessment

M Situational Assessment

O Procedural

Mines and Energy
Department of Employment, Economic Development and Innovation
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Procedural errors (29%):
Incorrect application,

applying incorrect
procedure, lack of

knowledge on correct

procedure

Situational assessment
(22%): Identification of

hazards

Risk assessment (19%):
using appropriate risk

assessments, JSA,

5, etc.
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Where could HFACS-MI 4
‘fit’ in mining?

e e
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HFACS-MI Strategy  ~ =7 5007

« HFACS is a 'taxonomy’ or classification
system, not an investigation tool or
system

* Primary focus for the QME working group
s to translate HFACS-MI findings into
current systems, including investigations

* Primary focus for QME Ergonomist is to
improve understanding of human factors
and human error via website, seminars

Mines and En Queensland
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Using human factors <
principles in mining
investigations

AN Queensland
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Butchers Hill D IOIOIOL N
’, ’, AR
7 7/ NN
* New equipment L7
* No formal
lockout/tagout

Human factors issues
(additional to safety)

Communication
Design

End of shift on a hot
day
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awareness of human ¢
factors

Human Factors - Fri Aug 21, 2009 icrosoft Internet Explorer, ided by Natural Resources and Watel
avorites  Took  Help
® @GP e @ 2% @ - E B
ksafebe, com/ Topi ident rs asp 2 Human factors - Inspectors human factors toolkit - Microsoft Internet Explorer provided by Natural Resources and Water
_ | English | 0000 | 0000 | Frangals | 000 | AT | Espafiol | Tiang Viot Fle Edt Vew Favores Toos Heb
WORK BC Back + X [B) @b O search i Favortes = Z £
Home | About Us | Contact Us | Links | News Room | Careers Site #ap | Help | Search @ <] O KRGS < eze=E Ldd
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Health and Safety Human factors
Executive Human performance

Safety at Work

Safety by topic

Lol saretyatwork [l
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Regulation & Policy

“Toung Warker
Accident Investigations

About you About HSE Contact HSE

= Investigation Reports

* Penaities * Human factors home »
- R Human factors: Inspectors human factors toolkit
N # Human performance

* Resources Atoolkitis available for use by HSE inspectors to support the consideration of human factors in site

« WamanFoctors  Human Factors inspections, accident investigations and assessment of company documentation such as COMAH

e N ® Briefing notes safety reports. This can be accesed from the link below.

= e, Policies % Guidelines Introduction | Publications | Multimedia | Events | Research | Organizations = Human factors )

Blasting Operations o nl:n . » Inspectors human factors toolkit [1MB] %) "
—_——————— : = Further guidance y i it .

e Introduction : Rmmah Intioduction to the inspectors human factors toolkit [527KBJ %)

. ) ) ) lect a topic from the list bel
CHINEEITEEEES Human Factors is a science that focuses on how humans interact with the = COMAH safety report °" °%1°¢1 @ 10PIC from the it below:
Erzameiies environment in their workplace. |t examines the workplace factors that influence the * Links Core topics.

First Aid decisions and actions of workers,

Hearing Loss Prevention

No one goes to work intending to be injured. The decisions and actions that workers

Indoor Air Quality (14Q) taks ke to th t the t th s, ki led d f f

Voriances O Rem st e make sense to tham at the e given their goals, knowledge and facus o
attention.

W HA IS

e h : " ) ation acks uh o i Common topics
The human factors approach to an investigation asks why a worker's decision or
Safety by industry PR g o Emergency response [2KBI %

» Competence assurance {43KB| %)

» HF in accident investigations [42KB] %)

¥ Identifying human failures [75KB] %

» Reliability and usability of procedures [KB]%)

action made sense to that worker at the time ’
» Maintenance error [32KB]%
bhore information (PDF 116 KB] on Human Factors at WorkSafeBC » Safety critical communications [32KBJ%)
+ OHs Reguiation » Safety culture [34KB]%:

* Employer Investigations The I“leraﬂ“ﬂ“ ﬂ' human Iaﬂn's Specific topics

* Critical Incident Responise

 Farme » Alarm handling [12KB]%)
+ Report Fraud » Organisational change 36KBI )
Customer Centres Updated 27,0208 | © Copyright | Disclaimer | Privacy | Accessibilty | FOI | Directgov | Back to top
+ Empioyers/ Smal Business
+ Warkers People
* Health Care Providers Individual factors
-— Knowedge, expectations, attention,
goals, health, fatigue, age, culture,

How Do I? ize, strength, stress, etc.

« Dertanm an insestinetinn?
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Trudy Tilbury
A/Senior Principal
Ergonomist/Principal Human Factors
Advisor
07 4760-7412
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