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Agenda

Background

Region

Alesund University College (HiALS)
Opportunities: Bachelor and Master Degrees
Applied Research

Ship Design and Operation Laboratory

Other Laboratories



Background
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Aalesund University College

Bachelor Naval Engineering (5 years) ™\

Iniciacao Cientifica (6 months) PNV
Monitoria Projetos | e Il (1 year)

Internship IPT (1.5 year)

Hired IPT (6 months) ] pt s

FINEP Project (1year) FInep 4 ,E,E';'m

MSc Ship Design (HIALS) . HOGSKOLEN

Assistant Researcher (Ship Design Lab) —



HOGSKOLEN
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Aalesund University College

Geography

 Alesund occupies seven of the outer islands
in the county of M@re og Romsdal

e Alesund is adjacent to the Hjgrund and
Geiranger fjords

 The municipality covers an area of 93 km?
(S30 Paulo city covers 7,944 km?)

e About 45.000 inhabitants. (5 mi Norway)

 Temperature varies from about +10 to +25
degrees Celsius in summer and from -5 to +
15 in winter °

* Language: Norwegian and English
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Alesund

Aalesund University College

e 1904 — Alesund Fire. City completely destroyed
by flames.
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Alesund

Aalesund University College

* After the incident, Kaiser Wilhelm of Germany
helped to rebild the city.

e 1907- City completely rebuilt (Art Nouveau)




. " HOGSKOLEN

I ALESUND
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Aalesund University College

e Strong Maritime Industry:
Ship Design - Strong vessels and equipment industry
Fishing — Most important fishing harbor in Norway
Tourism — Near to major Fjords

* Life Cost x Life Quality

50 - 60 NOK 100 NOK 30% - 40%
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Alesund University College (HIALS)

Aalesund University College

« 2 000 Students / 200 Staff Members
» Close Cooperation With Industry
5 Faculties
— International Business
— Life Sciences
— Health Sciences
— Marine Technology and Operations
— Engineering and Natural Science



http://www.hials.no/

Campus Alesund University Cologe
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The Role of Norwegian University

Aalesund University College

Educacao
Pesquisa

Responsibilidade
Social
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Educational System - Norway x Brazil

Aalesund University College

4 years high school.

Emphasis at the student interest area.
Educational system is public and free of
charges.

Universities selection process: High school
grades.

Big Universities x Local Universities.

@NTNU

Norwegian University of
Science and Technology
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Aalesund University College

Master of Product and System Design o Official Partnership With
» discipline oriented master (120 ECTS) POLI-USP

o Science Without Borders

» professional master (90 ECTS)

Both programs are taught in English, and can be pursued as
full-time or part-time studies.

o 2 Types of Exchange:

Please note that the admission procedure, application form and
application deadline is different from the bachelor programs.

- Registered Students,

. . Classes, Credits, Courses;
Master of Ship Design

» discipline oriented master (120 ECTS) - Research and PFOJeCt.

o 2 Years Master Degree ()

» professional master (90 ECTS)

Both programs are taught in English, and can be pursued as
full-time or part-time studies.

o Co-orientation of Master
Degree

Please note that the admission procedure, application form and application deadline is different
from the bachelor programs.

o Summer Projects (2-3

Master of International Business and Marketing month 5)

» dicipline oriented master (120 ECTS)

The program is taught in English.

Management of Demanding Marine Operations

» Master of Science: Management of Demanding Marine Operations




HOGSKOLEN

Master of Science: Simulation and Visualization . eI

Aalesund University College

Powerful tools to:

e test new ideas

* optimize performance of systems

 provide support for making
decisions

The wuse is rapidly increasing in
industry, in public planning and
management, as well as widely used in
dedicated simulators to train pilots, sea
captains and police.

http://laht.info/WebGL/Offshore.html



http://laht.info/WebGL/Offshore.html
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Regional industry: Offshore Ship Activity

Aalesund University College

18 14

REDERIER SKIPSVERFT

Ship Owning Companies Shipyards

14 172

DESIGNSELSKAP UTSTYRS-

LEVERAND@RER

Design Companies
Ship Equipment Suppliers

22 500 55 MRD 65% 70

DYKTIGE NOK OMSETNING VARER OG TIENESTER BEORIFTER TILSTEDE
MEDARBEIDERE 1 TIL EKSPORT 1 OVER 70 LAND

skilled Employees NOK Turnover in 2013 Goods and Services
for Expoart




THE MARITIME INDUSTRY AT
M@RE IS BASED ON FAST
INNOVATION, FAST ADAPTATION
TO NEW POSSIBILITIES AND A
VERY CLOSE COOPERATION WITH
CUSTOMERS.
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Ship of the year, Skipsrevyen

Aalesund University College

2012 FAR SOLITAIRE Rolls-Royce Marine STX Farstad

2010 Skandi Aker STX STX DOFCON

2009 FAR SAMSON Rolls-Royce Marine STX Farstad

2008 Island Wellserver Rolls-Royce Marine Aker Yards Island Offshore
2007 NORMAND SEVEN Vik Sandvik Ulstein Verft Solstad Offshore
2006 Bourbon Orca Ulstein Design Ulstein Verft Bourbon Offshore

2004 VIKING AVANT Vik Sandvik Aker Yards Eidesvik Shipping




Ship of the year, Offshore Support Journal

HOGSKOLEN
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Aalesund University College

L S S S

2012
2011
2010
2009

2008

North Sea Giant
Seven Havila
Fugro Synergy
Far Samson

Island Constructor

Havyard
Marin Teknikk

Rolls-Royce Marine

Ulstein Design

Havyard
Bergen Group
STX

Ulstein Verft

Sea Shipping
Subsea 7 / Havila
Fugro N.V.
Farstad

Island Offshore
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Current Challenges

Aalesund University College
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Aalesund University College

3 ﬁﬁﬁﬁ.;‘;i’




Training Portfolio m R

Aalesund University College

AHO/ PSV / Subsea/Seismic
O Introduction
1 Operational Training
2 Team Performance
3 Managing Risk
SCTH — Safe Cargo Transport and handling on offshore vessels
Costal Navigation for apprentice Pilot Exemption
Dynamic Positioning, DP
Position References
ECDIS/ AIS
Fast Craft
Applied Risk Management
BRM/ CRM
Stability on offshore vessels
Train the trainer
Language and culture




MOVE A

Aalesund University College

Ships & Systems Control Integrated operation Virtual

Physics-In-The-Loop Human-In-The-Loop Operation-In-The-Loop prototypes




Integrated operations: Ship - Rig - Crane . IH?(L;SE'?JLE'\:

Aalesund University College

Sim 3: Rig Crane, Rig Winch |

o’

~ Sim 4: Anchor Handler #2
\




The Virtual Continental Shelf

HOGSKOLEN
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Aalesund University College

FPSO
Decks, FPSO
Crane, Bridges

PSV

Deck, Crane,
Bridges vessel,
Bridge rig &
Engine room

Subsea

ROV, Crane,
Deck, LARS,
Bridge &

Engine Room

—ax

o

L Py N *ﬂ;‘"
Lt
Sl )
AHT

Deck Vessels
and Rig, Vessel
Bridges, Bridge
Rig & Engine
Room

Well Intervention
Deck, Drilling, Crane

Seismic
Deck, Crane,
Bridges




Ship Design Lab YT

Aalesund University College

Ship Lab

Ship Design and Operation Lab - Aalesunc University College

AMO HOME v DOCUMENTS

Early phase design visualizations and interactions by usingthe D3.js library. The focus has largely been structural

components, economic aspects, and especially hierarchical breakdowns.

Our Lab

The research activities within the Ship Operation lab

focus on the design and behavior of the ship in an )
Wy havios A

offshore marine operation. Partnership with Ulstein stimuli A s REaRvIGEA
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Ship Design Value Chain . s

Aalesund University College

activities in the value chain

required design modelling/analysis

3D

. level of modelling detail required

activities man-hours

I)

man-hours

redesign and re-
construction hours

hours after delivering

ULSTEIN’



EMIS A

Aalesund University College

Innovation Project for the Industrial Sector between Ulstein and HIALS :

EMIS - Efficient Modular Integration of Systems for Ship
Design: Speeding up Modules Customization and Detailing
Engineering for Ulstein

* To develop and implement more efficient
methods to integrate complex modules in the

process performed at Ulstein

* Deal with productivity constrained by the
limited ways to create, combine, evaluate and
document each of the modules

* Effective and robust modular framework, able to
combine standard (traditional) with customized
(emergent) solutions through the ship design
process.

* Take into account as well the detailing
engineering, specially regarding an effective oo
documentation towards 3rd party partners. O

U

ULSTEIN’




Toolbox Analogy i | HocsKoLen

Aalesund University College

activities in the value chain

manufacturing sys-
conceptualisation design construction tems equipment assembly
and components

commissioning deliverable operation scrapping
and testing

« Different tools for different tasks for
different phases

« Not necessarily they “work together”

« Each solution as a necessary tool for
the ship design process

- It all converges on how the relevant
information is handled (observed,
generated, analysed, evaluated and
presented) @
]

ULSTEIN’




EMIS FOCUS and challenges [ HoGsKoLEN

Aalesund University College

2 research lines: Framework and 3D Modular System Integration

value-chain
modular system
integration

stakeholders’
expectations

technical &

environmental

ease feedback and feed
forward communication

Hescrapping

downstream activities
integration

ULSTEIN’
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Benchmark Comparison

@Design Set0 @ Design Set1 @Design Set2 @ Design Set3

274
250
= CDO
e
@  °®
. ) - @
® o° @ 5 8’ ° °® °
L]
0 ? o 89 @OQE%O 0®.° @
o 000 09 o © 1 o%& : ® e
-4
2 BRI B k-
® [ ] o% ogo QO ?
@ é ® % ® °
@ . ,®
@
-2.50 O
-3.00
-351 11 LR RN I BRI LI LY NIRRT il |} H@\ il I 1
-2.87 -2.00 -1.00 0.00 1.00 200 2.76
Utility A

System Breakdown

Hull
Ship Structure Forecastie
Deckhouse

Offshore operation support
Ship Outftting Ship equipment
Rescue and fire fighting

Grew and client spaces
Ship Systems Accommodaton Service spaces
Technical spaces in accom.

Machinery main component
Machinery Machinery systems
o Ship systems

Fuel and lube oil

| osvsystems Tanks and Veids Water and sewage
/ Ballast and void
Dry cargo decks
Casgo Spaces Liquid and dry cargo bulk
Cargo handiing equipment

Winches and reels
Task Related Systemgnchor Handiing and Towing Rope and chain storage
Handiing equipment

Lifing equipment
Construction equipment
Diving equipment

Spaces in accommodation

Offshore Canstrudtion

ULSTEIN’

Owners' requirements

Identify overall problem
and needs statement

Punpose o Desion:
SupPORT OFFSHORE
OpERATIONS

SraxenoLoer Negos

Capability A.Handling  Supplying Towing Total
AncHor Hanoune Tu
SuppLy VesseL (AHTS) Cargo deck area [m?] [s00 2] [ 500 +] | so0 % 1500
Bollard pull [MT] (50 ¢ (o 2 (200 ¢ 250
Cargo volume [m3] 1500 %) | 3000 & | 500 = 4000

Contract Requirements
Availability
Energy Efficiency

Parametric Models Mission/Capabilities

Parameters Value Range
Length [m] 100

Breadth/Length 0.22

Breadth [m] 22

Depth/Breadth 0.45

Depth [m] 9.9

DrafuDepth 07

Draflggsgn [m] 6.9

Cy 075

Powering W] 20689

Price /GT kNOKIGT]  [s0

Analyses
database

Total Required

220 4
200
180
160
140 A
120
100
80 -
60
40
20 1

dependencies
f

Anchr Har

I3
PX120 i
&

Performance / Criteria

LBO (ma] Pawer [KW] LB [m2]
CriteraiVessel
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Online collaborative
environment

Open source

Features beyond
powerpoint /excel

On the way to very
advanced online user
interaction:

« Datadriven
visualization

« Virtual prototype

{ 3 &Y
-@- .
e e
(s =) @ o
e © _ - e -
- - ® ULSTEIN®
VQ«, O



http://laht.info/WebGL/Offshore.html
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Visual Representation of Knowledge

Aalesund University College

Extension of the procedure

Handling parametric data
outside the row versus column ig B OF O EPROE G
fo rmat ) 1 = = ﬂ‘“'w‘ - . Cargo deck area [m2] = C‘argoVolumi:‘lmil M Bolla:j!PuII[MT] =

Handling data in an
O p e n/re a d a b I e fo r m at ’“ — —— i o oo 200 Jﬁ‘,..:xw 500 600 7000 ' o le::.\-m ,l_..:wf 3 ‘.LM 15 “;—';M 1sme scae

oy | T

Progress beyond the passive I

share of performance evaluation

Presenting a new type of graph,
visualizing parametrically ® >, ®

aspects previously handled as . @
- wl > L

static figures. = T g
e © _ ® o

31



Data Driven Document (D3) || HocsKoLen
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Aalesund University College

JavaScript Library developed initially by the Stanford Visualization Group
and today mainly developed by Michael Bostock

Combines powerful visualization components and a data-driven approach
to objects manipulation

A representation-transparent approach to visualization for the web.

Direct inspection and manipulation of text-like data, binding input data to
HTML document elements.

Efficiency in quickly rendering and animating charts.

uscience.org/compit2014/

Using D3 during conceptual design allows the user to interact
with different visualizations, creating an increased
understanding of different variables correlations with each other.
It also provides a simple and aesthetically pleasant interface.

32
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Aalesund University College

e Structural Examples

)

( \ Dry cargo decks

—»| Cargo Spaces Liquid and dry bulk cargo
Cargo handling equipment

Anchor Handling Winches and reels
and Rope and chain storage
Towing Handling equipment

v

Lifting equipment
Offshore Canstruction equipment
Construction Diving equipment
Spaces in accommodation

) [ Task Related Systems

Hull
Ship Structure Forecastle
Deckhouse

Offshore operation support
Ship Outfitting Ship equipment
Rescue and Fire fighting

v

OSV Systems
v

Crew and client spaces
Accommodation Service spaces
Technical spaces in accom.

v

Ship Systems

. Machinery main components
——— | Machinery Machinery systems
Ship systems

. Fuel and Lube Qil
——| Tanks and Voids water and Sewage

Ballast and Void
) —/

var Data OSV_Systems = [

{ "name" : "OSV Systems", "parent":"null},

{ "name" : "Cargo Spaces", "parent":"Task Related Systems"},

{ "name" : "Dry cargo decks", "parent":"Cargo Spaces"},

{ "name" : "Liquid and dry cargo bulk", "parent":"Cargo Spaces"},

{ "name" : "Cargo handling equipment", "parent":"Cargo Spaces"},

{ "name" : "Anchor Handling and Towing", "parent":"Task Related Systems"},
{ "name" : "Winches and reels", "parent":"Anchor Handling and Towing},

{ "name" : "Rope and chain storage", "parent":"Anchor Handling and Towing"},
{ "name" : "Handling equipment", "parent":"Anchor Handling and Towing"},
{ "name" : "Offshore Construction", "parent":"Task Related Systems"},

{ "name" : "Lifting equipment", "parent":"Offshore Construction"},

{ "name" : "Construction equipment", "parent":"Offshore Construction"},
{ "name" : "Diving equipment", "parent":"Offshore Construction"},

{ "name" : "Spaces in accommodation", "parent":"Offshore Construction"},
{ "name" : "Ship Structure", "parent":"Ship Systems"},

{ "name" : "Hull", "parent":"Ship Structure"},

{ "name" : "Forecastle", "parent":"Ship Structure"},

{ "name" : "Deckhouse", "parent":"Ship Structure"},

{ "name" : "Ship Outfitting", "parent":"Ship Systems"},

{ "name" : "Offshore operation support", "parent":"Ship Outfitting"},

{ "name" : "Ship equipment", "parent":"Ship Outfitting"},

{ "name" : "Rescue and fire fighting", "parent":"Ship Outfitting"},

{ "name" : "Accommodation", "parent":"Ship Systems"},

{ "name" : "Crew and client spaces", "parent":"Accommodation"},

{ "name" : "Service spaces", "parent":"Accommodation"},

{ "name" : "Technical spaces in accom.", "parent":"Accommodation"},

{ "name" : "Machinery", "parent":"Ship Systems"},

{ "name" : "Machinery main components", "parent":"Machinery"},

{ "name" : "Machinery systems", "parent":"Machinery"},

{ "name" : "Ship systems", "parent":"Machinery"},

{ "name" : "Tanks and Voids", "parent":"Ship Systems"},

{ "name" : "Fuel and lube o0il", "parent":"Tanks and Voids"},

{ "name" : "Water and sewage", "parent":"Tanks and Voids"},

{ "name" : "Ballast and void", "parent":"Tanks and Voids"},

{ "name" : "Ship Systems", "parent":"OSV Systems"},

{ "name" : "Task Related Systems", "parent":"OSV Systems"}

]

33
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e Structural Examples

— " Hul
Ship Strut:nma::iq_ . Forecastle
R - Deckhouse
//
/ — - QOffshore operation support
/ _Ship Outfitting—— *_ Ship equipment
/ p— T Rescue and fire fighting

j e _————_ Crew and client spaces
_Ship Systemg'i Accommodation=—— ‘_ Service spaces
N . ———_ Technical spaces in accom.

\ \\ ) . " Machinery main components
\ '“"Mach\‘new:::::‘ _ Machinery systems

~———_ Ship systems n Support

\\ —. o Fuel and lube oil
QOSV Systems Tanks and \(oids::;_‘q_  Water and sewage
i ———— Ballast and void
) Dry cargo decks
\ S @ ees Z:::: {0 Liquid and dry cargo bulk
// - Cargo handling equipment

) Winches and reels
ing - {_) Rope and chain storage

Task Related Systemg™ andiing a g S
. (0 Handling equipment

) Lifting equipment

Oﬂsr{;é“' o .~ () Construction equipment f
- o () Diving equipment

. F
~———{_) Spaces in accommodation £

seoeds 80MOS  UOHEPOWILICOOY
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e Structural Examples
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Design Mapping

36
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* Economic Examples

6.67%

of cost is related to
this systems

37
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* Economic Examples

i MATERIAL. TESTS AND MANHOUIR

STEEL Huts AN
SUPERETRULTURES

Steel Hull and Superstructures —+ Manhours
30%

PER7S N\
Ramps TN

AND LARGEC
2 ~  HATCHES
CARGE
CRANES AND ~~___ i, | Poem———
DERAICKS

AVIGATION AND e,
P allelaic —
IATERIOR Material

Interior and Painlin\ Manhours

Ports Ramps and Cargo Hatches

5% - PRINTING

MAIN DIESELS,
REDWCTION GEARS ,

Main Diesels Reduction Gears and Propellers

Cargo Cranes and Derricks

| |[BiEw] [

Machinery Pipes

-
<
CTHER< \ |:| Navigation and Radic Equipment

.J l:l Tests and Inspections
- Diesel Generators

l:l Power Distribution and Lightining
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Machinery System Lab

Aalesund University College

Greener Fuel Researches (LNG and Other Fuels)
Virtual Prototyping of Machinery Systems
Integrated Machinery Systems

Propulsion for the arctic




Human Factor Lab i HoGsKOLEN
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e Utilisation of integrated simulator facilities for safety risk
and performance assessment of demanding marine
operations

PHYSICAL
SYSTEM

Physics of the simulation

HIhthognition 0O

-~ L

”J|||||‘
....|I||||||‘Mf__ed:

‘“I Volition

HUMAN
Crane 1st Winch Role K IN-THE-
operator officer operator LOOP

Simulation Modelling Framework
© Hans Petter Hildre and Sashidharan Komandur




Mechatronics Lab i HocsKoLeN
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* A Flexible and Common Control Architecture for Marine Cranes
and Robotic Arms

* A Novel Integrated Anti-sway System for Rolls-Royce Marine
Shipboard Cranes

* A Novel Climbing Robotic System for Ship Anti-fouling, Cleaning
and Inspection
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Aalesund University College

Master of Product and System Design o Official Partnership With
» discipline oriented master (120 ECTS) POLI-USP

o Science Without Borders

» professional master (90 ECTS)

Both programs are taught in English, and can be pursued as
full-time or part-time studies.

o 2 Types of Exchange:

Please note that the admission procedure, application form and
application deadline is different from the bachelor programs.

- Registered Students,

. . Classes, Credits, Courses;
Master of Ship Design

» discipline oriented master (120 ECTS) - Research and PFOJeCt.

o 2 Years Master Degree ()

» professional master (90 ECTS)

Both programs are taught in English, and can be pursued as
full-time or part-time studies.

o Co-orientation of Master
Degree

Please note that the admission procedure, application form and application deadline is different
from the bachelor programs.

o Summer Projects (2-3

Master of International Business and Marketing month 5)

» dicipline oriented master (120 ECTS)

The program is taught in English.

Management of Demanding Marine Operations

» Master of Science: Management of Demanding Marine Operations




