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Core Maritime Activities in Singapore: Maritime ActiVitieS in Singapore

Terminals Operations— Cargo Handling

Marine Operations and Services Maritime Activitias within
Marine & Offshore Engineering Singapore Port Limits

Essential Marine Services . Tuas Mega Port

At any one time, there are about 1,000 B“”k?””g , Pilotage, Towage, . Container Terminals
vessels in the Singapore port. Mooring, Fresh Water Supply, _ _

Crew Change, Ship Supplies . Multi-purpose Terminals
Every 2-3 minutes, a ship arrives or . T -
leaves Singapore. . Shipbuilding, Repairing,
Conversion

Petrochemical Terminals
LNG Terminal
Passenger Terminals

Anchorage areas for

@ essential Marine Services
like: Bunkering, Pilotage,

Towage, Fresh Water
Supply, Crew Change, Ship
Supplies, Waste Disposal,

Minor Repairing, Surveying

* Other Shore-based Maritime Services not labelled in the ma
Ship Registry, Ship Management, Shipping Finance, Maritime Legal & Arbitration, Marine Insurance, Shipbroking & etc
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Singapore Next Generation Port | Energy Perspective

Big data and
predictive analyti

An unprecedented amount of data ~ from
world meteorological and oceanographic

Building a platform above part of the

Leaving without container port on which port-related
Si‘,?,;,‘,’:f;i;’ Z‘:.;;“S;?;‘Z',FE:,QE.%;L? & valid port clearance and industrial developments, such
across the world, maritime accident data as container freight stations, logistic

hubs and other facilities, can be

and even passenger and seafarers’ personal Non-compliant
o developed.

data — will be shared among the next-gen
shipowners, port operators and other
players in the maritime eco-system.

Suspicious
activities

Intelligent port system
Built-in algorithm detects
“anomalies” when two vessels are Community spaces
coming together at the wrong The public will have access
place or the wrong time, alerting to the new port’s fringes t
port operators to possibilities of to better understand its
illicit activities such as illegal operations.

bunkering. A separate algorithm

can detect vessels suddenly

slowing down or changing <~
directions and alert port operators

of possible hijacking or piracy.

» Cleaner power for marine
activities

Bunkering

i Berths
66 berths will be
in operation by

7L : » Higher electrification level of
= .- e s > terminal operations
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« Efficient energy operations

Next-gen Vessel Traffic
Management System
Smart ships communicate vital
information to the port operators
via onboard sensors. Smart buoys,
satellites and radars detect ships
due to arrive. If arrival times are
predicted to be later or earlier than
scheduled, predictive analytics will
advise ships to slow down or
accelerate. This helps the port to
better manage its anchorage
space and plan ahead for loading
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Automated Guided
Vehicles (AGV)
Unmanned, emission-free
transportation platforms
used for shuttling containers
between the quayside and Automatic yard

container yard. storage system

Instead of the conventional
system where containers are
stacked one on top of the other,
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CEruElis the NGP will have ‘shelves’ to )

slot the containers into, thus

optimising efficiency, as operators Autonomous

1o longer have to remove the truck platooning

topmost containers to reach the Under the technology,

ottom-most ones. a human-driven truck
. . can be followed by
“By harnessing technology, by our willingness to SR el
experiment, and by learning from others, we will )
push the boundaries of what defines aport.”
— ANDREW TAN, CHIEF EXECUTIVE, MARITIME AND > . . .
PORT AUTHORITY OF SINGAPORE N4 Source: Business Times
-
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Maritime Energy & Sustainability | Overview

Cold Ironing or Shore-based

Power for Berth Vessels ..
Emission

Management

Green
Technologies

=

Emission
Management

Electric
Propulsion Alternate, Clean

Energy / Fuel

Electrification of Port to SEDe . » "
Reduce Port Air Pollution

Novel & Energy Efficient
System for Maritime
Applications

Energy / Power
Legend Management of Vessels

Wind Energy

@
%

Power Supply
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Options for Port Emission Control

Equipment measures
- Engine Technologies
- After-Treatment Technologies

Moving into future, Singapore is
promoting cleaner power for marine

- SCR
vessels & higher level of electrification _ Exhaust Gas Scrubbers
for port-side cargo handling. - Barge-based systems

Energy measures
MESD CoE will subbort and assist - Alternate Fuels System - Alternate Power System
in the planning assessment and - Low Sulfur Fuels Hybrid / Full Electric

implementation of emerging - LNG - On-shore power supply
'h Iooi d - Emulsified fuel - Barge power supply
technologies and medasures _ Methanol - Solar Power
- Biofuels

Operational measures
- Harbour Crafts
- Port Support Vessels

% NANYANG TECHNOLOGICAL UNIVERSITY | SINGAPORE




MESD | Centre of Excellence

“ A Centre of Excellence refers to a team, a shared facility or an entity that provides leadership,
best practices, research, support and/or training for a focus area “

Vision Supported by

A leading global applied research centre in maritime energy e °

and sustainable development ~= MS,NGAPORE
o o MP A INSTITUTE

Mission

e To advance research aimed at improving efficiency of current maritime energy systems while
maximizing the synergies of alternative energy sources.

¢ To minimize impact of maritime operations to the environment and to diversify energy sources
towards sustainability.

e To enable knowledge creation and translation of maritime technology by engaging global standard-
setting authorities, government agencies, research institutions and industries.

e o foster a multidisciplinary and collaborative environment for researchers in maritime energy &
operation to interact, learn, and promote new energy solutions for the future
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MESD | Centre of Excellence | Holistic Approach

Maritime R&D as a Career Option

Government * Funding support to sustain a core R&D team
Agencies « Exchange program with collaborating partners
Shi
Owneﬁs ; Classification Manpower Development
Operators Societies « Internship for undergraduates and polytechnic students
« Complementing existing maritime related courses
Centre of
Excellence
MESD Research Excellence
- » Focus R&D Areas
Ip Port . Vel
Yards S Visiting Experts from Industry Partners
* Thematic R&D program
Equipment » Exchange program with collaborating partners
Providers & « Catalyzing Ideas
Others
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MESD | Manpower Development

Internship for Undergraduates, Polytechnic & ITE Students
Engineering Undergraduates at NTU and other IHLs

Depending on level of activities, slots will be open for undergraduates & other IHLs students for
internship

Polytechnic & ITE Students

Targeting 2-3 interns to work along side undergrads interns on MESD focus areas topics

Complementing existing maritime related courses

Professional Courses, Diploma, Degree & Postgraduate Programme

A scan of existing maritime training programs will be carried out. (E.g. List of training
courses eligible for training grant under Maritime Cluster Fund (MCF). The team will
explore if METB facility and content can be added as part of the training curriculum.
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Research Excellence | MESD R&D Focus Areas

Green Ports and Shipping
(Including infrastructure, processes and harbourcrafts)

S
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7 Energy Management Tools
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Sustainable Maritime Operations

Practicality of novel technologies, cost-benefit analysis, socio-economic assessment,
policy study and recommendation, technology transfer and training
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Alignment to Singapore Strategic Maritime Needs

Singapore maritime needs

Port Competitiveness Logistics & Supply Chain
Maritime & Crew Safety Maritime Environment

U

Invest in Core Maritime R&D Capabilities | High Level Focus Areas

Energy & Environment Operations & Logistics  Safety & Security

U

Energy Management Tools

Energy
Management

Waste Energy Recovery System

Centre R&D Focus Areas
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Alternate, Clean Energy / Fuel Emission

Management

Novel & Ene

Sustainable Maritime Operations
Practicality of novel technologies, cost-benefit analysis, socio-economic assessment,
policy study and recommendation, technology transfer and training
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Translating R&D Investment to meet S’pore maritime needs

Consultation with End Users to identify / confirm challenges

Study/analyze challenges and propose solutions / ideas. Conduct feasibility study if needed.

Leverage on testbeds and living laboratories at each stage

Identify value capture for Singapore and form project team (including industrial partners)

Execute and coordinate projects (program) along with eventual technology adopters and executing entities

-I Port Sustainability I Environment Protection & Air Emissions I Maritime Energy
Feasibility Study Ideas / Proposed Solutions

o bk~ wbh -~

Govt Agencies/ Regulators Startups I SMEs | LLEs I MNCs

Commercialising Party / Parties
Equipment Providers & Others

e —

Classification Societies End Usersl Port Owners ; Operators

IHL’s Faculty & Researchers Shipyards ] Vessel Owners & Operators

TRL 1-2 TRL 3-7 TRL 8-9
TRL: Technology Readiness Level (1: Basic R&D -> 9: Ready Commercially)
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Image Source: www.hortmag.com
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MESD | Catalyzing Ideas

New Ideas or initiatives will emerge through COE’s course
of work, internally and with partners.

These “Seeds”, if properly managed and harvested, can
be a source of new and innovative projects.

MESD COE proposed to support determined number of
ideation projects annually.

Awardee has three months to proof feasibility of ideas.

Upon successful validation, project will be further
developed for competitive or collaborative projects.

The idea is to let the seed projects start fast (and fail fast)

Helps to nurture an innovative culture within COE where
ideas are supported and “failure” is ok.




Leveraging on existing Maritime Facilities

Maritime Energy Test Bed

A = Support R&D Activites in
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Enabling Use of Rahge. of
Bio Fuels And Fuel Ad ltlves
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Thank you
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