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Outline for this presentation

- Data Analytics & Maturity Framework

« Digital Application in Process Safety

« Sharing of experience — Case Studies
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Traditional Safety Data & Analysis

« Lagging Indicator Analysis

« Leak data
e Near misses
* Injury data

Fatality data
 Basis for risk assessments

» Goal Setting
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Operating safely is a prionty for everyone at Oil & Gas, Inc. We focus on improving the reliability, security and safety of our operations through our
commitment to a comprehensive preventive maintenance program and to rigorous employee fraining and development programs. We emphasize safety in
all asnects of nur nnerations and helieve that a sunerior nerformance and reliahility record is inherentiy fied to safety

A footer thal may be used for additional remarks. The space can be further lengthened by dropping flems at the bottom edge of the current page view.
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Analytics maturity framework — Augmenting Intelligence

Deep Domain

Autonomous

Agile / World Self Learning, Adaptive System

class process Increasing
business value

and performance

_ Automated,
Well established .
process Intelligent
Predictive, Recommendation Engine
Adhoc, Trad!tlonal,
Rudimentary Semi Automated
process

Visualisation, Rules Based System

Low Spreadsheets, Databases, Enterprise Systems, S/W Cloud, Big Data, Mobile, Rich Data

disconnected data sources workflows, Integrations, APIs, Integrations
GIS, Historians
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Analytics to Action Framework

Insights to Actions
Our Analytics to Action framework
comprises of a 6-Step process for solving Models to Correlations
business challenges using data analytics
and insights
Data Transformation
: Hypothesis to Data
Analytics

tO Lagging to Leading
Action
Business to Domain
Context
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Digital Process Safety Pyramid

Intervention Levels

Process Safety Incident: (Tier 1 PSEs as per APl 754) incidents

Digitally enabled O
emergency preparedness 0)6}*‘ PSM which meet the threshold of severity which should be reported
and planning S’ T1Event as the industry-wide process safety metric
Machine L ino Al S Process Safety Event—Tier 2: (API 754) incidents which
achine Learning, 6}° PSM didn't meet the definition of PS incident for purposes of
and Advanced S : incid . i .
S T2 Event the industry PS incident metric; e.g. fires causing

Predictive Modelling Reportable incidents that restrict work

% Minor LOPCs or System failures which could
Near Miss or Challenges to %. have led to an incident; Challenges to the
%
°

the Safety System Safety System / Protection Layers

Digitally enabled barrier
management, alerts and
early warnings

Operational Discipline and

(
loT, Connected Machines, Unsafe Behaviors or 2, " Cvetem Perf
.. . . . . e e e C danagemen stem rerrormance
Sensors, Digital Twins, Insufficient Operating Discipline > n dica%ors Y

Mobility, Real-time
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Look at some examples and case studies....
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@ Connected Safety

Augmenting human intelligence to drive actionable safety insights ENEREE

insights

% S afety Workplace SafeT

Multi-layered )
Algorithms o

datasets

0-0-0-0-0-0-
4._'._’._’._’._*.? Ro;dSafeT
900000 o
4.—»@-» .)» .\ ® @ 9 °—

Process SafeT

A%
_L’;} B Analogue and digital safety and non- g
safety data are processed by
High fidelity advanced safety algorithms to
data sets identify emerging risk patterns
Legacy disparate specific to your business.

(£ 44 ’ : ' data sets
Feedback to drive operational excellence and safety performance
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Use Case: Connected Safety

making safety smarter, agile & pro-active with data....

Safety Monitoring
Command Center

o Leading Safety

O0X

" Real-Time Tracking of
o Contractor’s Vitals for
‘High-Risk’ jobs

loT, Wearables, Geo-
@\ i sensing, Connected Safety
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e Lagging Safety
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Safety Insights, Predictive Models, Pro-active Decision Making
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Helping a leading oil & gas company undergo a HSSE
transformation underpinned by technology

Vision of a Next Generation Event Management System

Empowering the frontline fo achieve Goal Zero with an easy to use digitally enabled end-to-end process that
makes it simple to learn from events and understand our HSSE&SP performance.
Frontline Operator - ‘| can smilr and quickly record

an event, even touchlessly, and leaming is pushed to
me when and where | need it.”

Workers easily enfering incidents and
accessing information ot the work site.

Improved dafa collection and flexible reporfing
tools improve our understanding of our HSSE
perlormance,

Reporting Focal Paint - /| have fime to analyze what
the data is telling us. T have the taols and knowledge
o 9c|si|y answer leaders questions on our
perlormance.

Incident
Management

0%

Reduction in HSSE
applications

(BBS,

ECE N
".. .' . Inspections)
AENENE EER

HSSE Porifolio:
267 Applications

Process and dola excellence os core foundations.
[ Asset Manager - Real-fime reporting and high focus
on collecting the right data for my asset lets me:

Avtificial Intelligemce anulyzes events, he\ping aqsi\y understand our perfo[mun(e_‘

draw connections

HSSE Product:
Market Standard Platforms

Business/MSSE Leader - '| have deep undersianding
Incident information delivared when and of eur HSSE performance, with actienable insights *

where ils mest impaciful

B — Market scan RFI RFP Recommendation

$100m

s 1 Expected savings per
year with deploying
Dbty o, A7k Vidomcsmd oo e one strategic
Does the vendor have orting it Verdantix through RFI through defailed recommended using
experitnce wn;:@ ;-:B. Graan Chuadrant, questionnaire, demos & requirements amulti-element p I atfo rm
:ﬂ::::’;w riize assesiing Experience & interviews on quedionnaire, scaring methodclogy
Capabilty, Process capabilities of sendard  hands-on demos, (Funchional,
Can the solution Conthe solution be Coverage and ability o solufion. Elimincted and commercial Technical,
supportoll the implemented and Deliver and Support vendors that were not analysis Commerdial)
switained in a way that solution. Eliminated fundlienally copable,
meets the cperaticnal, vendors that ddnot have  intuilive, or market-

commarcial, rizk and scake or full process sandord

financial requirements
of the business? o
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Predictive Analytics for Injury Prevention
Case Study Highlights

Actual Incidents per day (moving fortnightly average)

= 0-Near Miss or Near Hit
= 1-Minor

— 2-Medium

= JSerious

— 4-Major

w

&

Incidents per day (fortnightly average)
o w

-

2006 2008

2014 2016

With increased number of near misses and minor incidents,

our team defined advanced predictive models, using
incident data sets, combining the same with operational
and weather data sets. Our predictive models pointed out
the following insights:

* Increase in injury rates during shift change over, due to
SOP non-compliance; further evaluated to SOP
deficiencies

* Higher probability in injury rate with associated unsafe
conditions reporting, especially around confined space
entry

o o e e o Al et e o e 11 Increase in injury rates with changes in weather
Probability of seeing at least one Actual Incident (serious or above) over the next 30 days s 2 L. . . e . . .
e 10 conditions, especially drop in visibility, increased wind
Conditional on a previous incident - speeds, further extended to include weather impact in
. site SOPs
06
éw S * On a “typical” day (blue curve) there is a probability of a
- Siamar bout 62% that a severe incident (serious or above) will h
0.2 B 90% range appen in the next 30 days
90% range
0.4 05 0.6 0.7 0.8 0.9 0 10 23 . 320 (‘:\?} 50 60 * However, If an incident has just happened (orange data),
umbper ol days . .
this probably rises to about 74%
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Enterprise (un)safety related data resides in many systems
which can be tapped to drive Safety performance

ERM'’s ‘SafeT’ algorithms leverage
text analytics using machine learning to

analyze safety data for further
classification and action

m Exploratory Data Analysis

m  Apply Text Analytics techniques (word cloud, unigrams,
bigrams etc.) to slice and generate preliminary insights

m Classification of Records

m  Automatically classifying / labelling the individual records
based on a predefined set of categories (labels) to improve
consistency and drive automation at scale

m Rule Based Classification

m Influence the automated classification by applying guided
keywords based on advanced subject matter expertise and
business needs; minimizing the need for manual intervention

and review for low risk items

m  Topic Modelling

m  Automatically find key themes and topics to decide what
requires further validation or investigation

Key words used to describe incidents

Words

From uneven surface (ground)

Other falls 508% | 6.21% 11.86% 452%
Strains due to unusual movement 18.48% 16.30%

Domestic animal bite (dog, cat, etc) 13.16% 10.53%

Incident Type

Unknawn Substance i
Selecled Topic. @ | Drevious Tanie | Wes: Topic || G zar Topic |

Strains due to repetitive motion -

U Foz

2% &

reduction in

operations costs, &

improved CAPA
planning S

10.76% 143%

Intertoplc Distance Map (vla multidimensional scaling)

ankle @back ®customers @dog @ fall @fell ®foot @injured @knee @®ladder © left @lower ®pain @right  shoulder ®slipped ®strain ®strained ®vehicle ~ walking ®working

Strains due to lifting/handling material 17.84%

8.18% 1.81%
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Thank you

Contact

Jye Yng Voon
lyeyng.voon@erm.com

www.erm.com TNChE CPSS - Augmented human intelligence to drive actionable safety insights, JY Voon



mailto:jyeyng.voon@erm.com
http://www.erm.com/

	Augmented human intelligence to drive actionable safety insights
	Outline for this presentation
	Traditional Safety Data & Analysis
	Analytics maturity framework – Augmenting Intelligence
	Analytics to Action Framework
	Digital Process Safety Pyramid
Intervention Levels
	Look at some examples and case studies….
	Slide Number 8
	Use Case: Connected Safety
making safety smarter, agile & pro-active with data….
	Slide Number 10
	Predictive Analytics for Injury Prevention
Case Study Highlights
	Enterprise (un)safety related data resides in many systems which can be tapped to drive Safety performance
	Slide Number 13

