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Real time surveillance in oil and gas critical equipment
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WHO IS RADIX?

Radix is a global, technology solutions company delivering the most innovative
industrial solutions to scale and accelerate your transformation journey as
life-long partners turning challenges into opportunities.

Valued Unique Dedicated Team Countries
Customers Projects Members Worldwide

= z@
%ﬁé' &> = @
30+ Years of Strong global presence Best-in-class
Industrial & with a multidisciplinary partnerships focused
Engineering team of industry on sustainability &

technology expertise leaders profitability impact.
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Global Energy player prevents shutdowns in oil & gas
platforms by monitoring critical equipment

Challenge

* 3 FPUs to be monitored: 36 critical equipment with ~ 2.2 k trip related instruments
* |dentify abnormal behaviors with the proper time to action

* Communicate effectively equipment situation

* Prioritize the equipment under the riskiest situation

* Reduce / eliminate human-error

Solution

Leveraged AVEVA Pl System Asset Framework to implement KPIs to monitor equipment
condition, notifications workflow, and proper visualization to allow identifying and solve
issues on time to avoid equipment trip and asset shutdown.

Results

* Better visibility of critical equipment integrity variables, pro-active monitoring
* Increased productivity and less time to identify trips

* MTBF increased 35% and 10 shutdowns avoided in the first year

* Scalable solution

© 2023 AVEVA Group Limited and its subsidiaries. All rights reserved.
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Overview: Real-time surveillance in oil and gas critical equipment

Assets and Equipment

A single 12-hours (minimum) shut-down

3 Platforms » in one of the platforms decreases the

Total BPD production in 35,000 Bbls
@ 430k Processing capacity
. : A group of turbomachinery operation
36 Critical equipment SME monitors the equipment remotely
10 Gas turbines
= 15 Compressors (LP and HP) Eﬂfﬂfﬂ Their mission is to ensure the stability of
Gas Turbine sectional view 3 Boosters SME Group operation and avoid trips in the power
8 Diesel-generators generation system that could lead to
Py asset shutdown
) +2,2k Trip-related field instruments
I . I being continuously monitored
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Legacy Diagnostic Performance
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Previously, remote monitoring and
diagnostic was being done by identifying
issues using trends and charts.

The SME team has great experience in
turbomachinery operation and
maintenance. Once they identify issues,
they contact the FPU personnel to
troubleshoot the equipment.

This activity demands high data analysis
skills.

AV=VA



(ADIA
Solution Mind Model
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Applying the solution mind model to the O&G

platforms case

Abnormal
condition in

Guidance to the
platform staff to work

the asset w
\/ pro-actively and avoid

I trips and ultimately
[ asset shutdown
i .
On-Screen Alerts .
Limits, metrics, @ > S—
and KPls ~ Enhanced visualization to
= % facilitate easy identification
of issues and support on
troubleshooting
Notifications f.]fnfn >
SME Group
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Main elements of the solution implemented

Asset Hierarchy Limits, Metrics, and KPlIs Enhanced Visualization Exception Reporting

& Elements * Rate of change * Drill down view * Notifications via email

= ﬁ Indicadores de Trip

M  Statistical limits (max and * Field / Assets * Escalation mechanism
- i min) * Equipment
+ﬂ Compresso o S . tain int |
L8 ook pan in a certain interva e Instrument
b @ TR * Min, max, and average
- [ TEC
5 @ Tep values
+-- [ Combustivel
+ (F Gearbox L4 ForecaSt
=l (F Gerador Elétrica
:g TE S140862D * Comparison with
~ ( TE-5140664D redundant instruments .
- (3 TE-5140665D , * Equipment status
6 Tesiioee when available Insich
@ TE- . . . * Insights to action
D i * Vibration and critical & ,
. °
- 8 TestoomD temperature analysis Troubleshooting

* Running time
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Immediate Business Impacts- Within 12 months

4 4

35%

MTBF

10

Avoided

Shutdowns Increase

Power Gen

Cash-flow

Productivity

* Higher uptime, plant throughput, and profitability * Augmented surveillance capabilities

* More agility to identify issues and respond to them * Enhanced diagnostic and root cause analysis
* Higher stability in the power generation system * Measure equipment performance

* Reduced mechanical damage and unplanned downtime * Reduce team workload

* Increase equipment longevity * Higher collaboration between teams

e Less cost with maintenance and staff
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Solution evolution with Our Clients

Advisory’Group

Chemical Equipment Performance

How Solvay reduced emergency work from 16% to 5% by implementing
a platform to monitor the performance of the equipment in real-time.

Asset Performance & Digital Predictive Maintenance

How Braskem delivered financial results by implementing a
Predictive Platform to optimize their Operations and Maintenance
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https://www.hydrocarbonprocessing.com/news/2022/01/radix-helps-solvay-improve-chemical-equipment-efficiency
https://www.youtube.com/watch?v=Vfd7WjBbDVs
https://www.youtube.com/watch?v=Vfd7WjBbDVs
https://www.osisoft.com/customer-stories/how-university-of-massachusetts-uses-the-pi-system
https://resources.osisoft.com/presentations/chemical-equipment-efficiency---solvay/
https://resources.osisoft.com/presentations/chemical-equipment-efficiency---solvay/

Flavio Guimaraes

Global Leader — Strategic Alliances and Practices

* Radix Engineering and Software Development

* flavio@radixeng.com

Bernard Cruzeiro

General Manager — Downstream and Chemicals

* Radix Engineering and Software Development

* bernard.cruzeiro@radixeng.com
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This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements
represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcomes differing materially from those projected in these statements.
No statement contained herein constitutes a commitment by AVEVA to perform any particular action
or to deliver any particular product or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, which reflect our opinions only as of the date of this
presentation.

The Company shall not be obliged to disclose any revision to these forward-looking statements to
reflect events or circumstances occurring after the date on which they are made or to reflect the
occurrence of future events.

2023 AVEVA Group plc and its subsidiaries. All rights reserved.
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@ linkedin.com/company/aveva
O @avevagroup

ABOUT AVEVA

AVEVA is a world leader in industrial software, providing engineering and operational solutions across multiple industries,
including oil and gas, chemical, pharmaceutical, power and utilities, marine, renewables, and food and beverage. Our
agnostic and open architecture helps organizations design, build, operate, maintain and optimize the complete lifecycle
of complex industrial assets, from production plants and offshore platforms to manufactured consumer goods.

Over 20,000 enterprises in over 100 countries rely on AVEVA to help them deliver life’s essentials: safe and reliable
energy, food, medicines, infrastructure and more. By connecting people with trusted information and Al-enriched
insights, AVEVA enables teams to engineer efficiently and optimize operations, driving growth and sustainability.

Named as one of the world’s most innovative companies, AVEVA supports customers with open solutions and the
expertise of more than 6,400 employees, 5,000 partners and 5,700 certified developers. The company is headquartered
in Cambridge, UK.

Learn more at www.aveva.com
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