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 Model 1: 1490-1790: Merchant Traders —voyages of
discovery & maps of the world created a business model
based on global trade

— 1497 Trade went global
* Model 2: 1790-1950 —Liners & Tramps -steam engines, iron

hulls, Prope]lers, cables etc. made this imperial business
model possible

— 1865 Agamemnon 15t Liner
 Model 3: 1950-2015 —Bulk shipping —multinationals used

oil, diesel engines & welded steel hulls to build a new low
cost model

— Early VLCC Built 1973

— Its key principles were —1) bigger ships 2) better engines
3)better terminals
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14 e Split of container costs
12 . . Admin Terminal
1. 10%
° 26%
10 4 Bunker
o Inland
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6 - Vessel Containers
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1. S| ==s2FO| X|=M Ol =7}t Another 10-20 bn
tonnes cargo?

2. EEHI% : Energy cost ($50 oil won't last)
3. 7|23t : Climate change
4. *O'EO F2 H|=L|A : Low financial returns
o 37HX| =X[H
1. 7|=2I 29| StA|(Slim Technical capability)
2. LM old =2t H O| ohA|(Future crew shortages)
3. 0 H8A| 22| 2| BHA|(Weak customer relationship)




World 2015 -H 3T  World Average 1.4 tonne/capita
LTI X
ROW T Average 1.0 tonne/capita 6 billion
) Non-OECD countries import 6.4 billion tonnes of cargo
China -HFE
: _ NCTHO M E 3|2 QMO HBIEIK| U2
N America B XACHOIM = S22 S242 l2fsr &S
LI X
Europe T Average 3.5 tonnes/capita
1 billion OECD import 3.5
Japan _EZII_S billion tonnes of cargo
KOREA BEE
-#F -EX -EF -EX -EF -EEX -EF -EX

Sea Imports per person a year in 2015
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loT (Internet of Things)

Operation Technology (OT)

Automation

Serial, Serial Bus IP connected IP/Ethernet
computer
Ser%al B\Analog —

Machinery

* PLC: Programmable Logic Controller

=

Ship

Information Technology (IT) .

A

]

L

O] IoT=ZHE

=» Smart Shipping-

Examples of Big data in shipping

Voyage data

Automatically collected data (loT)
. Noon report

Machinery data

AlS data

*  Satellite AlIS / shore AIS

“Operation Technology (OT)” and “Information Technology (IT)” are to be bridged.

The era of “transparency” where user can access field data.

=X: Ando(2016) : Smart Ship Applications

2017-06-29
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Weather data

*  Automatically collected data (loT)
*  Manual report data
* Maintenance data

. Forecast / past statistics

Business data

. Container transport data

ujo
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1.Use assets more efficiently
1.Automate & de-skill ship operations & navigation

2.Manage ship/shore personnel into a single more
productive team

3.Integrate fleet systems (like BMW factory) to improve
asset performance

4.Use big data to find ways to improve performance &
reduce accidents

5.Inform management on how the business is performing

2.Produce regulatory information digitally (no more
manual reports)

3.Develop global through transport system (Amazon,
UBER, UPS)

=X : Stopford(2015)-Smart Shipping
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Role Function Example of Big data application
Safety operation
: Condition monitoring & maintenance
Technical . . .
Environmental regulation compliance
management :
Ship owner Hull & propeller cleaning
Retrofit & modification
New building Design optimization
Energy saving operation
Operation Safe operation

Ship operator

Schedule management

Fleet planning

Fleet allocation
Service planning
Chartering

= X: Ando(2016) : Smart Ship Applications
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Norway: SFI Smart Maritime

Norwegian Centre for improved energy efficiency and reduced harmful emissi
ons from the maritime sector.

gEInitIrI()e for research-based innovation (SFI) granted by The Research Council (

Main goals: ENERGY EFFICIEN

> Improve energy efficiency <X
» Reduce harmful emissions

» Strengthen the competitiveness

— of the Norwegian maritime industry

Duration: 2015 - 2023 ‘n »

Budget: 24 MNOK / year COMPETITIVENESS “-\'\EMISSIONS REDUC

Financing: \ B

— 50% Research Council — 25% Industry Partners — 25% Researc
h Partners

Host institution: SINTEF Ocean AS (former I\/IARINTEK)



Norway: Smart Maritime

Network

Results

INDUSTRY PARTNERS

Knowhow

Technologies
Design, shipbuilding & equipment 8
. Concepts
*Rolls-Royce Marine "
Bergen Engines Solutions

*Vard Group

RESEARCH PARTNERS
SINTEF Ocean (host)

NTNU

*Department for Marine
Technology

eIndustrial Ecology Programme

*Havyards Vl
*Norwegian Electric System (NES) A S MART
*ABB
z =~ MARITIME
«Siemens Problem description Education
*Jotun Operational experience

*Wartsila Moss

Ship operators Personnel and resources

SINTEF Ocean

Basic/applied research

Maritime experience

NTNU - Alesund
Faculty of Maritime Technology
and Operations

*Wilh. Wilhelmsen Infrastructure Laboratori
*Solvang (ships & equipment) e
*Grieg Star B NTNU

*KGJ Skipsrederi
Other partners

*DNV-GL <€

OCEAN SPACE CENTRE

SMART
MARITIME

>

*Norwegian Shipowners' Association
*Norwegian Maritime Directorate
eKystrederiene

JA A%

International network a ] [ International

nd customers R&D partners

[

2017-06-29
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Smart Maritime Structure

e 5 Work Packages (WP) integrated through business cases (S
ub-projects) in cooperation with industrial partners

e Multidisciplinary and holistic approach

WP 2 WP 4 Business WP 5

WP 1 Hull and propeller Ship system .

. _ _ Cases Environmental
Feasibility integration, Sub- .
studies WP 3 validation and - and economic
L UOCEERN  due diligence
Power systems and fuel monitoring
9 PhD
8 Post Doc
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Shipping

A AR}
Manufacturer
M

Shipyard

Service Provider

e b
Academy
iE=)
Class

p S

o T
Govermenment

2017-06-29

: Smart Shipping= 2o &
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Ship owner and operator needs applications for energy saving,
minimize downtime, safety transport and environmental
conservation

Remote diagnosis, preventive maintenance and self diagnostics

Data analysis services for ship owners, life-cycle support and
feedback to new design

Fleet management system, big data analysis services, condition
monitoring services and IoT platform

Research on big data analysis, numerical simulation methods and
digital twin. Education and trainings

Shore data center. Class inspection

utilization for e-navigation and MRV(Monitoring, Reporting,
Verification)
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