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Crane Types - Maturity & Degree of Automation S'Exufyﬂ?%

o Semi-automated with Semi-automated with Fully automated with
limited driver assistance extensive driver assistance manual intervention
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Current key performance indicators SIEMENS
lug,u\ui\‘y-forlj{z

LTIFR lost time injury frequency rate
MI manual intervention

MMBF mean move between failures
MTBF mean time between failures
MTTR mean time to repair
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Typical automation KPI

SIEMENS
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KPI: Impact:
Productivity
Autonomy Revenue generation OPEX
Operational operational expenses
Availability
Reliability

Planned & unplanned OPEX

Maintenance )
maintenance cost

Diagnosability
Predictability
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Extended automation KPI SIEMENS

Ib\g,u\ui\‘y-for&{t.
KPI: Impact:
Productivity
Autonomy Revenue generation OPEX
Operational operational expenses
Availability
Reliability Planned & unplanned OPEX

Diagnosability Maintenance

Predictability

maintenance cost

Robustness
Redundancy
Resiliance
Simplicity

CAPEX
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Extended automation KPI SIEMENS
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KPI:

Productivity
Autonomy

Operational

Availability
Reliability
Diagnosability
Predictability

Maintenance

Openness (interfaces)

Robustness hennes
Redundanc odularity
Resiliance ’ Scalability
Simplicity Usage of Al/ML
Security (cyber)
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Architecture — Investment Trade-Offs

Invest €

ROI

L

— Go-live time

Productivity (MPH)

— OPEX

— Land area concession
\: Maintenance cost (sensors, IT, ..)

Manual interventions

CAPEX
— Civil engineering

— Equipment (cranes, ..)

— Automation solution

—— Optimization algorithms

o TR O,

Risk A

— Technical

—— References

— Interfaces — 71 TOS
— Resources — ECS

TeCh nOIOgy —— Go-live time — Maintenance

Existing ‘

Product platform
— Expertise
— Standardization

—  Support

New

— Water-side automation

— Automatic coning/de-coning

— EqQuipment integration

— Safety certified sensors

— Gate

— Tidal shift
— Vessel drift

— Personnel on deck

— Cell guides



Architecture — Investment Trade-Offs

Risk
Invest €
ROI O O Technical

Go-live time References

Interdependencies/ Interfaces TOS
trade-offs

T h I Resources ECS
OPH Land area concession eC n O Ogy

Go-live time Maintenance
Maintenance cost (sensors, IT, ..)

Productivity (MPH)

Gate
Manual interventions Existing New
CAPEX . : , .

Civil engineering Platform products Water-side automation Tidal shift
Equi ( ) Expertise Automatic coning/de-coning Vessel drift

uipment (cranes, ..

AP _ _ Standardization Equipment integration Personnel on deck
Automation solution Cell quid

o . Support Safety certified sensors el guiaes
Optimization algorithms

Predictive maintenance



Architecture — Investment Trade-Offs
Risk
Invest €

ROI o O Technical

Go-live time References
Interdependencies/ Interfaces
Productivity (MPH) trade-offs
Resources
OPEX T h I gy L
Land area concession eC n O O Go-live time
Maintenance cost (sensors, IT, ..)
Manual interventions Existing New
CAPEX . .
Water-side automation
Civil engineering Platform products
: Expertise Automatic coning/de-coning
Equipment (cranes, ..)

Standardization

Equipment integration
Automation solution quip Integratl

Support

Optimization algorithms Safety certified sensors

Predictive maintenance

TOS
ECS

Maintenance
Gate

Tidal shift
Vessel drift
Personnel on deck

Cell guides
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Conclusion SIEMENS
lngenuity for Life

« Continued evolution of crane automation

» Estabished KPI for operational and maintenance performance

 Introduction new KPI for architecture

» Trade-offs between Invest — Technology — Risks

* Modular automation

» Open interfaces as basis for application of ETL and Al/ML

ETL Extract Transfer Load
Al Artificial Intelligence
ML Machine Learning
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