Next-Gen Asset Management & Smart Equipment Maintenance
“Al and loT in Predictive Maintenance: Maximizing Efficiency and
Equipment Lifespan in Container Terminals”

TINIT EGMPT  cMATERMINALS

TRANS MISR = EGYPTIAN GROUP FOR =
TERMINAL, MULTI PURPOSE TERMINALS
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TMT Terminal at a Glance

TMNIT EGMPT CMATERMINALS

TRANS MISR ——=EGYPTIAN GROUP FOR ==
TERMINAL] MULTI PURPOSE TERMINALS

Largest Multipurpose Terminal Strong Strategic Alliance Government & Private

Partnership

Handles container, general Collaboration between EGMPT is the commercial arm

cargo, and | EGMPT and CMA Terminals.
RoRo in Alexandria, Egypt.

of Egyptian
Ministry of Transport,
CMA Terminal as global expertise.



STS Cranes

Reach Stackers Yard Tractors

Ro-Ro Tractors Breakbulk Trailers Low Bed Trailers
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P Introduction: Scope of Maintenance - Objectives Th\\‘“T}
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Elﬂ l Increase Asset Life

Decrease Maintenance Expenses)




P TMT Assets Maintenance Strategy %

* Transforming Maintenance with Al in Container Terminals.

o b || i

Al: Smarter Maintenance for Terminals:
* Predictive Al prevents equipment failures.
 Boosts CHE performance (reliability, lifespan, efficiency).

* TMT Terminalis leveraging Al to optimize.
* Reduces downtime & costs, critical for modern terminal operations.
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} What is the Preventive Maintenance: Key points %

Inspection repair and - @ Replacement of Critical
Monitoring | Components

BD (DDE( 24) ™M (DE( 24) . M Maintenance Dashboard - Asset Downtime for the Work Orders
U T (€H Forlft

Total Count of WO Total Assets Downtime (hrs)

362 433.92

Count of WONUM by ASSETOROUP
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PM (DEC.24) We can now classify the workorders accordin;
T, o to the equipment for better analysis

Sum of DOWNTIME by ASSETOROUP

%

[
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QC: Quay Cranes
RTG: Rubber Tired Gantry
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BREEIERERIES

RS: Reach Stacker

Data Analysis and

o0

£ 2 Performance
Optimization

Tractor-Schacman

Team Training

Continuous Improvement



} Equipment KPIs: Availability and MMBF
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} Equipment KPIs: MTTR and Utilization
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P What Is Predictive Maintenance? M]
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See, Hear, Analyze
Prevent

Important Tools For Predictive Maintenance:

Ti(nau)a/s ‘ s ) ; F@;
Thermograpy Vibration Analysis Oil Analysis



? Predictive Maintenance Tools: Boosting Reliability Tll\\1|-|j
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The Role of loT in Predictive Maintenance M
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Smarter Cranes through loT-Driven Predictive Maintenance
Transforming Maintenance with loT & Al:
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} loT and Ship to Shore Cranes Th\\']lT}
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Cranes - Sensors - Data Cloud - Al/Analytics = Predictive Maintenance Decision

PREDICTIVE
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The Role of loT in Predictive Maintenance

loT STS Dashboard

STSID: 3
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Choose D> EGMP > STS > S

@ Hoist 1#motor 1#vib @ Hoist 2#motor 2#vib
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Hoist Motor 1 Thermography [ Hoist Gear box 1 oil analysis

STOP RT Status: -~ 1)

S03 > Hoist Drive Mechanism
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P Predictive and Al: Automatic Diagnostic M]
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Confirm Results Random Testing

Identified Failure 10 Times
broken Tooth

Only allow generate

Al Diagnostics results in 30s

Each case only allows

Blind Test .
1 min measurements

1. Partial Oil 2. Bearing Failure 3. Brand New 4. Broken Tooth 5. Without Oil



P Predictive and Al: Automatic Diaghostic M}
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Automatic Diagnostics
Machine Learning Model
Fallure Mechanism Model 02 | The amount of historical data collected is
Turn the experience of a 01 o 9. | greater than 30Tb.
diagnostic expert into an algorithm. } ® X4 | s Machine learning algorithm modeling;
Gear fautt A\ ' ‘ “ » ! Fault feature identification.
Bearing fault; | / ‘
Motor’ s rotor and stator fault. ‘ N !/
STARE
B S
@
Trendancy Anlysis Model - VN Ry
03 e P ®/ 04 | Auto-diagnosis Conclusion
30+ fault characteristic A Intelligent fault identification;
indicators; " Potential failures and their
Evaluation of deterioration; probabllltles;
TrendTrendancy Analysis. Corresponding maintenance

proposal.



} Predictive and Al: Random Forest and Ensemble Averaging TI.\\'IIT]
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Random Forest: The Prediction Engine
* Concept: An ensemble of multiple decision trees (hk).
* Function: Predicts an outcome y” from loT features x.
* Example (Regression for "Time to Failure"): y*(x)=M1 (where M is the number of trees)

Quantifying Uncertainty: Prediction Intervals
1 M * Beyond y”: We provide a Prediction Interval [PL,PU] to
«9’?(;,3) - Z h. (m) show the probable range of the true outcome.
M 1 * Benefit: Enables proactive, risk-aware maintenance
scheduling and builds trust.

asl| @ ® True values W |
| # ¢ Predicted values | Graph: Visualizing Predictions & Uncertainty
 Green Dots: True (Actual) Values.

* Blue Dots: Random Forest Point Predictions.
* Blue Vertical Bars: Prediction Intervals

(The "Uncertainty").
* Interpretation: The length of the bar shows our confidence.

Shorter bars = more confident predictions.

Ideally, the green dot falls within the blue bar.

Response value

120

Sample no.



} Conclusion %}
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Reactive

Fix when
broken
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P Any Questions? TI|\\1IT}
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TINIT  ALESSANDRO BERUTTI @

TRANS MISR Engineering Director (CTO)
[ TERMINAL b

Alessandro BERUTTI

Engineering Director - CTO at Trans
Misr Terminal (TMT) Alexandria | CM...

ﬂ Trans Misr Terminal,
Quay 55 to 62, Alexandria Port - Egypt.

(+2) 012 115 888 80

BDJ aberutti@tmterminal.com
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