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Presenter
Presentation Notes
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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Presenter
Presentation Notes
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.
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Petroliam Nasional Be rhad (PETRONAS) 
e s tab lishe d  in 1974 as  Malays ia’s  nat ional oil and  
gas  c omp any.

Tod ay it 's  op e rat ion is  world wid e  with p re se nc e  
ove r 10 0  c ount rie s .  

PETRONAS
An Overview

1974
Our first office with only 15 personnel at the Prime 
Minister’s Department at Jalan Dato’ Onn, Kuala 
Lumpur

Presenter
Presentation Notes
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 h as co m e a lo n g way sin ce t h e in cep t io n o f PETRONAS in 1974 , fro m a p ro d u cer o f cru d e &
p e t ro leu m p ro d u ct s t o a wo rld -c lass h u b fo r p e t ro leu m , p e t ro ch em ica l, an d LNG in d u st r ie s it is t o d ay

Presenter
Presentation Notes
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
Background

Th ese asse t s h ave b een b u ilt an d acq u ired , an d as a re sp o n sib le o p e ra t o r, we m ain t a in
t h em t o en su re t h e safe t y an d re liab ilit y o f a ll o p e ra t io n s. Th ere fo re , sig n ifican t
em p h asis is p laced o n asse t in t eg rit y. Co n seq u en t ly, a p ro act ive st ru c t u ra l in t eg rit y
m an ag em en t syst em h as b een d eve lo p ed an d is b e in g im p lem en t ed .

Presenter
Presentation Notes
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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CURRENT CHALLENGES
Despit e having an int egr it y management  system 
in place, t he fol lowing chal lenges persist .
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Op t im iza t io n

Backlo g  o f  
In sp ect io n  & Rep a ir

Gro win g  Ag in g  
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Man u a l In sp ect io n

SSGP (partially 
abandoned in 
2023)
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Presentation Notes
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  ad d ress t h ese  ch a llen g es, we  a re  ac t ive ly p u rsu in g  n ew t ech n o lo g ies an d  h ave  in it ia t ed  vario u s in -h o u se  C&S so lu t io n s.

AI & Mach in e  
Learn in g

Dro n es

360  Cam eras In sp ect io n  
So ft ware

Mu lt i Sp ect ra l 
Cam eras

Risk Based  
In sp ect io n  & 
Main t en an ce

Dig it a l Twin s 3D Scan n in g Dat a  An a lyt ics

Sen so rs & IoT

GIS

Dig it a l Mo n it o rin g  
So ft ware

SMART INTELLIGENT 
SCAFFOLDING SYSTEM

INSPECTION &  INTEGRITY 
SOFTWARE 

REAL TIME METOCEAN 
OBSERVATION SYSTEM
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Presentation Notes
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 provides line of sight to business on
overa ll Hea lth Check for C&S asset through
delivery of cost effect ive, p red ic t ive and fit for
purpose solutions.

Utilizing a ffordab le and COMMON TOOLS for
p lant genera l visua l inspection.

AUTOMATED INSPECTION OUTPUT Annota ted
photos and tabula ted results for next stage of
assessm ent.

PISARES

DJI MAVIC

GPS INFO

DEFECT DATE

DEFECT TYPE

ASSET

PISARES – AI Defect  Detect ion & Classif icat ion

Presenter
Presentation Notes
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 – Mult ispect ral  

iMGESA – Integrated Metocean-Geotechnical  System Advisory
iMGESA - Mult ispect ral
1. Drone equipped with MULTISPECTRAL SENSORS

can rap id ly cap ture high- resolut ion im agery
of extensive areas, p rovid ing a
com prehensive overview of terra in cond it ions.
This effic iency REDUCES TIME AND RESOURCES
required for da ta collect ion.

Why MULTISPECTRAL SENSORS?
1. En h a n c e p ro d u c tivity o f GEOHAZARDS

DETECTION
2. MANHOURS OPTIMISATION o f fie ld wo rk
a c tivit ie s .
3. Ab le to g e n e ra te in d ic e s m a p s o f g e o h a za rd
d e te c tio n with in SHORT PERIOD OF TIME.
4 . Ab le to AUTOMATE THE PROCESS a n d
p ro vid e s EFFICIENCY a n d PRECISION.
5 .Effe c tive INSPECTION AND MONITORING.

DJI Phantom 4 
Multispectral 

Detection ra te of 
Sign  of Dist resses 
is 93%

Presenter
Presentation Notes
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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iMGESA – Mult ispect ral  

i -SHM – Intel l igent  St ructural  Healt h Monit or ing
SHM
1. Using hardware tha t ut ilize the ENTERPRISE-

GRADE STRUCTURAL SENSORS to m o n ito r
re a l- tim e c o n d itio n s .

2. Ph ys ic s En g in e & Clo u d Da s h b o a rd th a t
DELIVER REAL- TIME ANALYTICS OF STRUCTURAL
CONDITION th ro u g h we b - b a s e d d ig ita l twin o f
a s s e t.

OUTCOME
1. Re a l t im e a n d a u to m a te d u p d a te o f o u r

a s s e ts e s s e n tia l d a ta e .g ., we ig h t, s t iffn e s s ,
n a tu ra l p e rio d , fa tig u e s e n s itive jo in ts e tc .

2. To CAPTURE THE DEGRADATION OF AGEING
ASSETS through DIGITAL TWIN ut ilizing
physics eng ine and rea l t im e in site
assessm ent w hich w ill op t im ize the requ ired
inspect ion & m ain tenance w ork .

Presenter
Presentation Notes
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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iMGESA – Mult ispect ral  

SISFOLDS – Smart  Int el l igent  Scaf folding System
SISFOLDS

1. What is SISFOLDS? 
SISFOLDS is a te c h n o - d ig ita l s c a ffo ld in g
m a n a g e m e n t th a t p ro d u c e re a l t im e
m o n ito rin g d a s h b o a rd a t En te rp ris e le ve l.

2. Wh y we n e e d SISFOLDS?
• Ma n a g in g  HUGE vo lu m e  o f s c a ffo ld  re q u e s t.
• Im p ro ve  s c a ffo ld  SAFETY o n g re e n  ta g  

va lid ity, m a te ria l PPS, c o m p e te n t s c a ffo ld e rs  
tra c kin g , d e s ig n  e tc .

• En h a n c e  WORK EFFICIENCY th ro u g h  REAL-
TIME s ys te m  & tra c kin g  in c l. 
n o tific a tio n / re m in d e r.

• Dig ita l BIG DATA m a n a g e m e n t a n d  re c o rd .
• Ad d re s s  LATE d is m a n tle m e n t is s u e s .
• Min im is e va lue leakage. 

Presenter
Presentation Notes
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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- PETRONAS h as em p o wered  it s en g in ee rs t o  d eve lo p  so lu t io n s t h a t  
sig n ifican t ly en h an ce  t im e  m an ag em en t , o p t im ize  re so u rce  a llo ca t io n , 

an d  en su re  co n t in u o u s asse t  m an ag em en t , lead in g  t o  in creased  
o p e ra t io n a l e ffic ien cy.

- Th e  so lu t io n s a re  ve rsa t ile  an d  su it ab le  fo r  a  ran g e  o f m a jo r  in d u st r ie s, 
req u ir in g  o n ly m in o r m o d ifica t io n s fo r  t a ilo red  ap p lica t io n s.

- PETRONAS is commit t ed t o advancement  and t echnology and open 
t o col laborat ions w it h any indust ry.

CONCLUSION

Presenter
Presentation Notes
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  u s a t  PETRONAS b o o t h  fo r  fu rt h e r  
in fo rm at io n  o f so lu t io n s.

Presenter
Presentation Notes
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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