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Share and Learn

How do we improve our learning from incidents?

Identification of potential improvements
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Actions leading to effective
change motivate improved
reporting
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If change has not been effective, additional
actions required
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Human Factors

Leadership
& Culture
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Innovation

Application of emerging technologies to refinery safety training
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Focus on human
performance
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Human Performance Psychology
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Virtual reality in safety
training



VR training
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Reference: Denami (2015). Simulation: A Powerful Tool for Training Professional Skills in Cleanrooms
DOI 10.1515/pthp-2015-0003
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VR training

R\7%

Surg Endosc B N -
DOI 10.1007/500464-013-3387-4 7903\.@\

Assessing visual control during simulated and live operations:
gathering evidence for the content validity of simulation using eye
movement metrics

Samuel J. Vine - John S. McGrath -
Elizabeth Bright - Thomas Dutton -
James Clark - Mark R. Wilson

Contents lists available at SciVerse ScienceDirect

International Journal of Surgery

FI SEVIER journal homepage: www.theijs.com .!..

Original research

Face validity, construct validity and training benefits of a virtual reality turp
simulator

Elizabeth Bright**, Samuel Vine b Mark R. Wilson®, Rich S.W. Masters®, John S. McGrath?
# Exeter Surgical Health Services Research Unit, Royal Devon & Exeter NHS Foundation Trust, Barrack Road, Exeter, Devon EX2 5DW, UK

hCuHege of Life and Environmental Sciences, University of Exeter, St Luke's Campus, Heavitree Road, Exeter, Devon EX1 2LU, UK
Institute of Human Performance, University of Hong Kong, Pokfulam, Hong Kong
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Development of Virtual
Reality Refinery Safety
Training Tool



VR Development Stage 1

Information capture at Total Antwerp

Alnterviews with Site Operators

ARecording of eye-tracking data from Site Operators
AOnsite photography, sound and video recordings
AConversionof existing 3D unit model

AcCreation of key 3D assetsfrom photographs
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VR Development Stage 2

Identification of Observations and Stimuli Density

AObservation every 2.3 seconds
A9 Observation types identified
A12 Error states included in simulation

No |Observation

1 Flange fixed with insufficient bolts (or bolt noticed on
ground)

2 Valve leaking (either directly visible or through liquor
on ground etc)

3 Grating missing / not fixed (falls from height etc)

4 Minor spill

5 Instrument readings (such as level readings on
drums/pressure vessels or illuminated status indicators

6 Lubricating oil condition (through sight glass)

7 Unfixed objects at height / housekeeping

8 [Condition of plant (excessive corrosiory through
dissimilar metals etc)

9 Procedural adherence- sampling activity
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Effective learning and
Implementation
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Proof-of-concept data
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Feedback from TOTAL employees (n = 9)

How convincing was How convincing were How eagerare youto How useful do you
the virtual the physical have another go? think this is as a
environment? movements? training device?

How do you think the
device will help
trainees?
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Proof-of-concept data (Eye Tracking)
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Eye movement agreement %
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Proof-of-concept data (Pump Area)



