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The world is ch

Young children used
to learn by playing
with real toys first
and slowly
transitioned into
more abstract
learning.
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The world Is C

Today is different —
the abstract world is
at their fingertips...

Moffatt & Nichol | moffattnichol.com | Digital Twins




moffatt & nichol

Industrial Digital Twins

» Real-Time Mirroring — A replication of the real word in real time.

» Simulation — An abstract model to play out future scenarios.

» Emulation — Real software systems and behaviors integrated in a virtual world.
» Smart Ports Solutions — Comprehensive Data Platform to optimize operations.
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Path to Completion

PHASE: DESIGN REALIZATION FINAL INTEGRATION OPERATION g
o o / - The typical work
Infrastructure e Design. streams and
integration
. challenge.
IT ® Construction
Infrastructure Final Design Regardless of
Factory Acceptance p rocureme nt
. I strategy, this needs
Equipment & c B Commissioning — to be done.
Tools Final Design Manufacturing k

Quality Management
is key.

IT Applications
& Hardware

Quality, Test &
Improvement
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Terminal Planning

» Define diverse terminal configurations and equipment solutions.
» Try different yard planning techniques and methods.
,» Evaluate performance with simulation or emulation.
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Simulation

» Optimize container terminal design.

» Test the infrastructure before:
» Pouring concrete.
» Ordering equipment.
» Or even, drafting designs.

Address questions like:

What system design? (RTGs vs. automated
RMG, terminal tractors vs. AGVs)

For a given concept, what terminal layout is
best?

For a concept and layout, how much equipment
is necessary to meet operational goals?

What operational capacity can be achieved?

For an existing site, what changes (layout,
equipment changes, more equipment) would
lead to operational improvement?
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From Simulation to Emulation FIexTermq")

Simulation = Emulation =
FlexTerm + Digital Model + SImTOS FlexTerm + Digital Model + TOS

Simulated TOS Digital Model Real TOS and

and other SW other SW

f
|

_ Digital Model
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FlexTerm FlexTerm
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Optimize infrastructure Test systems, Optimize operations,
Train operational staff
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Emulation:

The Quality Assurance Solution

Fi exTermq'D

Testing, Training and Optimization

m Testing
Olntegration
OMissing functionality
OBugs

m Training
<. Happy day scenarios
<. Process variation
< Exception handling

m Optimization
OScenarios
OConfigurations
OVariations

Is the
integration
complete?

Staff skilled
for the job?

Are systems
configured the
right way?
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‘Smart Port’ Concept

N\ NEXTPORT

BRING ALL THE DATA TOGETHER

VESSEL TRAFFIC (AIS)
RAIL TRAFFIC
HIGHWAY MONITORING

TERMINAL OPERATIONS
IOT DEVICES (SENSORS)
ENVIRONMENTAL METRICS
SMART CAMERAS
GIS DATA
WEATHER

IN ADIGITAL TWIN

MIRROR OPERATION IN LIVE VISUALIZE THE FUTURE
3D DIGITAL TWIN MODEL (SIMULATION)

REPLAY

INTEGRATE ALL SYSTEMS

TOS (TERMINAL OPERATING

SYSTEM)/CONTROL SYSTEMS
ASSET MANAGEMENT
GATE APPOINTMENT
PORT COMMUNITY SYSTEM
RAIL SYSTEMS

THE PAST

TO ACHIEVE

P~ BETTER ORCHESTRATION
Uy OF THE PORT ACTIVITIES

CLEAR VISUALIZATION AND
UNDERSTANDING OF THE
WHOLE SYSTEM

PREDICT THE OUTCOMES OPTIMIZE DECISIONS RESILIENT, EFFICIENT AND
(AUMACHINE LEARNING) (MATHEMATICAL OPTIMIZATION) GREENER OPERATIONS
IMPROVED OVERALL
SYSTEM PERFORMANCE
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Digital Twin Opportunities
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Optimize Traffic Flows

R

> Vehicle booking system
integration — Planning at
port level and no longer at
terminal level.

> Vehicle monitoring and
feedback — Real time
status monitoring to track
progress and adapt
planning.

»Traffic flow optimization —
use combination of real-
time data and VBS data to
optimize traffic flows.

N\ /
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Digital Twin Opportunities hdh§
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Optimize Traffic Flows Energy Efficiency
> Vehicle booking system , Balanced equipment
integration — Planning at charging — Manage

port level and no longer at
terminal level.

> Vehicle monitoring and
feedback — Real time

charging of equipment to
shave peak demand.

> Vessel speed optimization

status monitoring to track based on berth
progress and adapt availability.
planning.

»Traffic flow optimization —
use combination of real-
time data and VBS data to
optimize traffic flows.
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Digital Twin Opportunities
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Optimize Traffic Flows

g o>

> Vehicle booking system
integration — Planning at
port level and no longer at
terminal level.

» Vehicle monitoring and
feedback — Real time
status monitoring to track
progress and adapt
planning.

» Traffic flow optimization —
use combination of real-

time data and VBS data to
optimize traffic flows.

N\ /

Energy Efficiency

g

» Balanced equipment
charging — Manage
charging of equipment to
shave peak demand.

> Vessel speed optimization
based on berth
availability.

Resource
Management

g I

» Improving resource
allocations.

> Minimizing idle times and
maximizing utilization.
» Proactive Port planning

and utilization
improvements.

Moffatt & Nichol | moffattnichol.com | Digital Twins



Digital Twin Opportunities
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Optimize Traffic Flows

g o>

> Vehicle booking system
integration — Planning at
port level and no longer at
terminal level.

» Vehicle monitoring and
feedback — Real time
status monitoring to track
progress and adapt
planning.

» Traffic flow optimization —
use combination of real-

time data and VBS data to
optimize traffic flows.
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Energy Efficiency

g

» Balanced equipment
charging — Manage
charging of equipment to
shave peak demand.

> Vessel speed optimization
based on berth
availability.

Resource
Management

g I

» Improving resource
allocations.

> Minimizing idle times and
maximizing utilization.

» Proactive Port planning
and utilization
improvements.

Sustainability

g I

» Smart ports plan to
significantly increase
throughput in same
footprint and same or
even reduced emissions.

, Compliance with
regulation and
transparent energy/
emission KPIls measure.
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Optimize Your World

Simulate

L Emulate
L Smart Port

Solutions




Thank you
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