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« Asset Management Expert, Saudi Electricity Company (SEC)

« 20+ Years of Experience in Asset Management, Reliability, Maintenance
Planning, Asset Reliability & Integrity and Asset Performance Management.

« Bachelor of Mechanical Engineering, Alexandria University, Egypt
» Post-graduate Studies in Industrial Engineering, Alexandria University, Egypt

« Master of Business Administration (MBA) , GSU, USA

 Certified Reliability Leader (CRL)
« Lead several Asset Management Initiatives and Projects
« Speaker in different conferences world wide

« Professional Trainer for Asset Management, Maintenance Management,
Project Management, Reliability & Integrity
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Q;u_xmﬂaw wu Asset Performance Maintenance (APM) and
Digital Twin 22 SYFM

APM
» Strategic framework for maximizing asset A P M E I eme ntS

performance, reliability, and availability.

* Combines condition monitoring, predictive
o . . Asset Health
analytics, and risk-based strategies. Management

Technology Tools

Predictive
Maintenance

[ ] [ ) [ ] . ona D I 1
Digital Twin JRelbilty o
. . . . Analytics Engi D S
* Avirtual replica of a physical asset that Risk nelviics Eneines ata ources
o M gement & Visualization &
evolves over its lifecycle Criticality P

® ContinUOUSIV updatEd Via sensor data, Performance Digital Twin & Design & | Operational | Maintenance Asset Enterprise
. ) . Optimization Simulation Engineering Condition Data
simulation, and analytics.

CMMS / EAMS
Lifecycle
Management
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Adoption of digital technologies (lloT, Al, cloud, mobility, analytics) to change how power-plants manage
assets, moving beyond manual workflows to digitalized, data-driven, automated, and integrated processes.

_ Traditional Power Plant Digital Power Plant

Manual Incident Recording & Analysis.

Energy Efficiency Heat-rate losses analysis by Performance
Engineers based on manually-created
reports.

Operations Focus on safe and reliable operations
depending on manual reporting, issues
resolution, and control walk-downs.

Maintenance World-class reliability based on engineering
experience, OEM recommendations, and
diligent execution.

End-to-end Digitalized Process, Automated
Monitoring & Documentation, Computer-
Aided RCA & Action Creation.

Heat-losses and root causes visualized in real
time, triggering immediate actions.

Real-time performance optimization
supported by automated reporting, guided
issue resolution, and digitalized walk-downs.

World-class reliability and reduced planned
outage time and maintenance cost — using
data analytics and digital process support.
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_—Operational Analytics. _—Advanced Analytics—-._

Integrated Data
Analytics

Al / ML

Process
Modeling

Pattern
Recognition
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Detection
Anomaly dge Analytics

Detection

Health
Assessment

Alarm Limits

Diagnostic
Predictive

E
Prognostic RLE

Descriptive
Prescriptive
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* Provide physics-based prediction
of plant performance change due
to upgrades.

* Transient Response Optimization Planning Anomaly
for Renewables Integration Detection

* |nforms condition-based maintenance
» Detecting unusual behavior in real time

Identifies changes in component
Optimization performance pre/post outage for

Diagnostics assessment of outage success
Assist in root cause analysis of
failures

e Optimizing operational
parameters to balance efficiency
and performance components Predictive

* Reduces uncertainty in APR fault
signature identification through
addition of virtual sensors

* Informs‘power production planning through
accurate short- and long-term future
performance prediction

* Provides component specific degradation

R bz connition information to inform maintenance planning
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e |dentify changes in performance
e Assist in identifying root cause of under performance

e Estimate performance impact of maintenance and control changes

Methodology

e Physics-based model
e Flexible to Unit Type Expansion
e Backed by SME Knowledge
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/ Physical Model \ / Calibration Model \ / Scalable Deployment \
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General _ Individual M&D Centers \ &
Model S Model ol
\_ &=
Physics-based model for Tuned to Unit-specific data Providing actionable insights and

Physical Model through Al / ML operational knowledge
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* Traditional Sensors

Fuel Flow
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Ambient

Temperature Exhaust
Temperature
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Ambient

Pressure
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Compressor
Discharge Pressure
{ and Temperature
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[ Power Output ]

Inlet Pressure
Drop

Inlet
Bleed
Heat
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Cooling Flow Power Output
Change Error

Exhaust
Temperature
Measurement
Error

Fuel Flow
Measurement
Error

Fuel Heating TU rbine Control Curve
Content Efﬁciency Change

Digital Twin can help separate mixed factors and understand compounded effects



Q;ﬁ“f’ﬁf’” Challenges Facing Implementation OMAINTEC
2028 9 FM

Change

e Management )

Tacit
Knowledge

Integration

Data Integrity

IT/OT -/

Infrastructure

Capital
Investment
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The performance of every turbine is continuously monitored,
optimized, and improved through intelligent, data-driven
Digital Twins — unlocking new levels of efficiency and

resilience across the Power Generation sector.



r

Saudi Electricity Company
padal go ylaih Josi

b.,w A3 g AS L4

The 23" International Asset
OMAlNTEC Facility and Maintenance

Wm Management Conference

108) S
THANK YOU!

3 i o 8]
o T

Mol vahia Roshdi Daif
Saudi Electricity Company (SEC)

Scan me!

Organized by Executed by

(ow ]
12-14 January 2026 Riyadh, KSA |
o7 S J

Crrganizational Partmer
OMAINTEC wrs g SAFMMA  T5G | EXICON.
WWW.DI‘I’IGiI’ItEC.CDm ﬂoﬂa'uo #Dmuintecconf Srdisdanss. P byl Nhebwhe-vemss bemagem e Nomevi) #;%’ A :‘_E‘_‘wﬂﬂ The Speciadisi Group & Jousnll ocgasa cbjie



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15

