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Good morning, esteemed BEM board members, professional engineers, engineers and distinguished guests.  It’s a pleasure to be here today at the BEM Convention.  My name is Ir. Ting Kang Lung, currently Head of Civil & Structure Onshore sub-discipline for PETRONAS Group Technical Solutions; under the leadership of En Azam Abdul Rahman as the Head of Civil & Structural discipline.
 
I would like to extend my gratitude to the organizing committee for hosting this wonderful event and for extending an opportunity to present our works.  It’s an honor to be part of such a distinguished gathering.  Today, I will be discussing under the theme “Empowering Engineering”; Our paper titled “Driving Innovation: Technological Advancement in Civil & Structural Asset Integrity at PETRONAS.”
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In this presentation, we will be covering several key technology aspects related to PETRONAS from Civil & Structural engineering view point.  We will begin with an overview of PETRONAS by providing context and background on the organization. This follows by introduction of PETRONAS's major structures, examining the key assets and infrastructure that are pivotal to its operations. 

Next, sharing of current engineering challenges and pain points faced by PETRONAS, highlighting the complexities and issues that impact its operations.  We will then discuss how the team are addressing these challenges through technological advancements, showcasing the innovative solutions and technologies that are being implemented. Finally, we will wrap up with a conclusion.



PETRONAS

An Overview

Petroliam Nasional Berhad (PETRONAS)

established in 19 74 as Malaysia’s national oil and
gas company.

Today it's operation is worldwide with presence
over 100 countries.
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PETRONAS, the national oil company of Malaysia, was established in 1974 and is celebrating its 50th anniversary this year. Founded in Jalan Dato' Onn, PETRONAS has grown to become a global energy player with a presence in over 100 countries worldwide. Over the past five decades, PETRONAS has been recognized with numerous awards for its achievements in the oil and gas industry. Some of which include the most valuable ASEAN Brand award, Top 10 most valuable oil and Gas Brand, and has a significant rank in the Fortune Global 500. The company’s success is due to its commitment to innovation, sustainability, and the development of its people. PETRONAS continues to be a driving force in the energy sector, contributing significantly to Malaysia's economic growth and development.
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Malaysia has come a long way since the inception of PETRONAS in 1974, from a producer of crude &
petroleum productsto aworld-class hub for petroleum, petrochemical,and LNG industries it istoday
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Over the years, PETRONAS has achieved many milestones in its infrastructure development and expansion, which include one of the world largest LNG complex in Bintulu, worlds first Floating LNG, Malaysia’s Petroleum Industry Complex in Kerteh, World’s Tallest Twin Towers KLCC,  PETRONAS’ largest downstream investment in PENGERANG Johor, New Petronas Leadership Center in Bangi and many more.
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'PETRONAS MAJOR STRUCTURES

To date, the quantum of major structures have grown and expanded, consisting of the following.

ONSHORE OFFSHORE FLOATER GEOTECH
77 PLANTS >220 PLATFORMS 34 FPSO 3000 KM PIPELINE

These assets have been bulilt and acquired, and as a responsible operator, we maintain
them to ensure the safety and reliability of all operations. Therefore, significant
emphasis Is placed on Consequently, a proactive structural integrity
management system has been developed and is being implemented.
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Petronas major structures have been built and acquired with the highest standards in mind. To-date PETRONAS major structures includes 77 onshore plants, more than 220 offshore platforms, 34 FPSO floaters, 3000km of pipeline and many more.  As a responsible operator, we are dedicated in maintaining these assets to ensure safe and reliable of all operations. Therefore, significant emphasis is placed on asset integrity to uphold our commitment to operational excellence.  We have developed and are implementing a proactive structural integrity management system to continuously monitor and enhance the performance and safety of our assets.
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Despite having a robust integrity management system in place, the following challenges still persist. �1. 1st challenge is managing and maintaining a large number of growing aging assets requires extensive coordination and oversight. With a big number of assets in hand, asset aging is an issue that requires utmost attention in order to manage risks and continue operations.
2. Secondly; Comprehensive manual inspections can be time-consuming, impacting on overall efficiency.
3. Next challenge would be resource constraints and can impact our ability to fully address all aspects of asset integrity management.
4. And lastly; backlog of inspections and repairs poses additional challenges in maintaining asset integrity.
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TECHNOLOGIES

To address these challenges, we are actively pursuing new technologies and have initiated various in-house C&Ssolutions.
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To address these challenges, we are leveraging advanced technologies and developing our in-house solutions which includes AI & Machine Learning, drones, multi spectral cameras, sensors & IoT, Digital Twins and etc. 
 
These technologies have enabled us to create proprietary C&S solutions on areas of integrity management, geotechnical, metocean and work management system.  These solutions had successfully being implemented to address pain points and capturing value creation to business and operation.  Thanks to the collaboration and efforts of all stakeholders in making the solution a success.  Today, I am pleased to share with all four (4) of our technological solutions.
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PISARES — Al Defect Detection & Classification

PISARES

provides line of sight to business on
overall Health Check for C&S asset through
delivery of cost effective, predictive and fit for
purpose solutions.

QUutilizing affordable and for
plant general visual inspection.

DJI MAVIC GoPro MAX

Annotated
photos and tabulated results for next stage of
assessment.
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PISARES or in it's full name "PETRONAS Infrastructure Asset Reliability Expert System" is an advanced Inspection and Integrity Solution designed to enhance asset management through AI-powered defect detection and classification. It offers a comprehensive view of the overall health of civil and structural assets, delivering cost-effective, predictive, and tailored solutions.

Utilizing widely available and affordable tools such as drones and 360 cameras, PISARES are used to conduct general visual inspections of plants. The system automates the inspection process through annotated photos or videos and tabulated results that facilitate the next stage of assessment.

With PISARES, businesses gain valuable insights into asset conditions for efficient and informed decision-making.  Next, lets watch a video montage showing the capabilities of PISARES.
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IMGESA - Integrated Metocean-Geotechnical System Advisory

IMGESA - Multispectral

1 Drone equipped with
can rapidly capture high-resolution imagery
of extensive areas, providing a
comprehensive overview of terrain conditions.
This efficiency
required for data collection.
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Next solution: iMGESA is an "Integrated Metocean-Geotechnical System Advisory" that leverages advanced drone technology equipped with multispectral sensors.  This system rapidly captures high-resolution imagery across extensive areas, delivering a comprehensive overview of terrain conditions.

By significantly reducing the time and resources required for data collection, iMGESA enhances the productivity of geohazard detection and optimizes fieldwork manhours. It generates detailed indices maps for geohazard detection in a short period and automates the process to provide both efficiency and precision.  This resulted in effective inspection and monitoring, streamlining operations and improving overall performance.

The next video showcase iMGESA solution and it's capability in geotechnical hazards hotspot identification on our pipelines and potential in timely trigger for mitigation.
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I-SHM — Intelligent Structural Health Monitoring

1 Using hardware that utilize the ENTERPRISE- 1
GRADE STRUCTURAL SENSORS to monitor |
real-time conditions. '
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2. Physics Engine & Cloud Dashboard that |

: DELIVER REAL- TIME ANALYTICS OF STRUCTURAL |

; CONDITION through web-based digital twin of:

| asset.

|

I OUTCOME

'L Real time and automated update of our
assets essential data e.g., weight, stiffness,
naturalperiod, fatigue sensitive joints etc.

through utilizing
physics engine and real time in site
assessment which will optimize the required
inspection & maintenance work.
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3rd solution is i-SHM or Structural Health Monitoring; employs enterprise-grade structural sensors to continuously monitor real-time conditions of assets and capable of determining current structural capacity.  The system integrates a physics engine and a cloud-based dashboard to provide real-time analytics through a web-based digital twin of the asset. This setup enables us to deliver timely and automated updates on essential asset data, including weight, stiffness, natural period, and fatigue-sensitive joints.

The primary outcome of i-SHM is the ability to capture the degradation of aging assets accurately. By utilizing a digital twin and real-time site assessments, the system optimizes the inspection and maintenance processes, ensuring that asset management is both efficient and effective.

The upcoming video shows an introduction to i-SHM and its capabilities.
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SISFOLDS—- Smart Intelligent Scaffolding System

SISFOLDS

SISFOLDS is a techno-digital scaffolding
management that produce real time
monitoring dashboard at Enterprise level.

2.Why we need

* Managing HUGEvolume ofscaffold request.

 Improve scaffold SAFETY on green tag
validity, material PPS,competent scaffolders
tracking,design etc.
Enhance WORK EFFICIENCY through REAL-
TIMEsystem &tracking incl.
notification/reminder.
Digital BIGDATA managementand record.
Address LATEdismantlement issues.
Minimise value leakage.
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Last solution is SISFOLDS or Smart Intelligent Scaffolding System is an advanced techno-digital solution designed for comprehensive scaffolding management. It provides a real-time monitoring dashboard at the enterprise level, addressing several critical needs including scaffold safety.

SISFOLDS is created to address and streamline scaffolding process management to improve tracking accuracy and overall work efficiency.

The next video shows an introduction to SISFOLDS and what it can do.
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CONCLUSION

-PETRONAS hasempowered itsengineersto develop solutions that
significantly enhance time management, optimize resource allocation,
and ensure continuous asset management, leading to increased
operational efficiency.

- The solutions are versatile and suitable forarange of major industries,
for taitlored applications.

- PETRONAS iscommitted to advancement and technology and open

to collaborationswith any industry.
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In conclusion, PETRONAS has empowered its engineers to create solutions that enhance time management, optimize resource allocation, and ensure effective asset management, resulting in greater operational efficiency.  These versatile solutions can be adaptable across various major industries with minor adjustments needed for specific applications. 

PETRONAS is dedicated to technological advancement and is open to collaborations with other industries to further drive innovation.  By leveraging cutting-edge technologies and fostering collaborative efforts, PETRONAS continues it's efforts in operational excellence and innovation, ensuring sustained progress and efficiency across its operations.

Lastly, PETRONAS has set up a booth to showcase various technology solutions.  We welcome all to visit the booth for further details of the solutions.  Our subject matter experts are happy to help you with specific queries.  Thank you.
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Visit usat PETRONAS booth for further
INformation ofsolutions.
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Solutions:
RTMOS, REAL TIME METOCEAN OBSERVATION SYSTEM. �P-MET, METEOROLOGY & OCEANOGRAPY ONE STOP PLATFORM. 
SISFOLDS, SMART INTELLIGENT SCAFFOLDING SYSTEM
PISARES, INSPECTION & INTEGRITY SOFTWARE 
iMGESA – Multispectral , INTEGRATED METOCEAN-GEOTECHNICAL SYSTEM ADVISORY
i-SHM, REAL TIME ANALYTICS STRUCTURAL CONDITION 
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