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Predictive Analytics

Predictive Analytics
What will happen, and when?

Monitoring
What'’s happening now? ™.

Analysis \
Why did it happen? \
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Business Value ——

Significant opportunity, now proven technology

Est. $3.5 - 5M p.a.
Application of ‘theoretical POC’ models only.
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Predictive Analytics
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We have poor monitoring — particularly (0) ‘ ‘ .
(@ (@

‘alerts’

We utilize ~10-12 % of our operational Multiple Patterns @
and Signal

data; SCADA/DCS, temp sensors, () Values
vibration, voltage, etc. (Industry average

10-12%) “ @) .‘
(O )o)

Little is ‘processed’ into available
information — we spend far too much Time & Provide Specific
time repeatedly searching for and Indications of Cause
collating data

Maximize Warning Lead

We rely on lag indicators and fixed
schedules — we respond too late or
operate inefficiently
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Failure Prevention

2 Months
2 weeks
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Optimization

Model used to prove temperature
related modelling and prediction.

Turbine Speed - Actual and Modelled

7000
6500

6000

Details  Current  Temp  Speeds  4Day

5500

Recommended Speed:

<80 C: 6570 RPM

<81 C: 6968 RPM

< 82 C: 7000 RPM

500 0 f Current Speed: 7001 RPM

: Modelled DateTime: 13 Nov 2014 14:03

4 columns
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Efficiency & EHS

Current Tank Volume (%) vs. Injection Rate Difference (%)
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Injection Rate Difference (%)

Saving $1.1M p.a.
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Efficiency & EHS

Avg Flow: 9.98
CcOONATIE 10 W

COOMNATIES
v Avg Flow: §.02

FLY LAKES

KIRRALEE 2
MERAMJI 1
MUDERA 14
SWAN LAKE 2

SWAN LAKE 3
04 May 15 11 May 15

Predicted Shut-In Date

Asset Asset

Satellite o
Description | Status

Avg Flow:13.25

18 May 15

Severity Failure
Category

Category

Color by:
Severity Category
@ Immediate Action Requir
Medium
® Low
Shape by:
Failure Category
[ Battery Fault
4 Charging Fault
& Mormal
W Shutting In dueta Low W
Size by:
Sum{Average Daily Flow)

121325

Failure Description Flow
P Yesterday | Month Month |Load Off Date

Booka/Pond COONATIE 10| Online

Immediate
Action
Required

Shutting In due
to Low Voltage
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Voltage has reached cut-off and is
causing well to shut in periodically.
Battery inspection required.

Initial Savings Estimate: $500k p.a.
Now believed to be >$3M p.a.

Flow This | Flow Last Predicted

9.98 43.1 337.63 04 May 2015




Next Iteration
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- Estimated impact from
application of PAto a
single specific production
chain 5-20% ($2.5 -$10M
p-a.)
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Next Iteration

Total Cooper Gas Loss

$100,000
$160,000
$140,000
$120,000
S100.000
$20,000
$60,000
320,000 [
$20,000
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Direct requests for assistance, there are many more....

W Utiities Equipment

mwelk

Maximising the amount of Ethane we produce over
the next 5 years

H,0 Intrusion, vapour event prediction (process
safety). Can we ‘monitor’ without re-engineering.

Request to Fast Track

Combine optimised well cycling profile with optimised
blow down

Predictive events based on previous drill runs.
Early warning of CO, and Boiler events (Chemistry)
Link to IOps strategy for SA

Early warning of liquid handling events including
pigging, separators and slug catchers




Partnerships

Santos: Oxford University:
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Questions and follow up requests?

“I wish | had this 20 years ago”

Join me now in the
Speaker lounge
during the break
following this
session.
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