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Agendac Reference Group

1. Meeting opening, welcome, and agenda review during working lunch

2. New / changed Reference Group member organizations /

changed participants short introduction by new participants and brief
PowerPoint update from Reference Group members attending for the first time (A. P.
Mgller-Meersk)

3. Review of scoping of PhD research project efforts from first
meetings

4. Key activities since last meeting wi t h focus on o0speed boa
government relations

5. Short WOI’kShOp with group work on how shipping/logistics/SCM can get ahead
of the continuous technological development especially driven by offshore wind

6. Update on academic Progress, 1i1-month plan, and plans going forward

7. Wrap-up, preparation for gad-hjem meeting, and date/venue for next meeting
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Intro to new/changed
Reference Group participants

AQuick personal background

ABrief overview of the activities of your
organization

AExpectations from participation in the
Reference Group and research
project
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Endto-end lifecycle focus

Parts &
components

suppliers

Tier 1
suppliers

Parts &
components

| Monopiles/transition piece

Shipping &

logistics

Tower Foundations/Jackets
Nacelle Cables E
Hub Sub-stations — . .
Blades Accommeodation platform g_ TW O d I ff e r e n t fl O WS .
ind
eurbine RS = € Onshore and Offshore
of plant —
Senermier | modles =

Development Installation & . De-
... Operations & ...
and consent commissioning . commissioning
maintenance phase
phase phase phase
2-4 years | 3-5 years | 25 years | 1-3 years >
)
( Source: LogMS conference paper, 2013, 8
AALBORG UNIVERSITY Singapore 2013, Poulsen et.al.
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Shipping, logistics, SCM, etutend.:
What does it really mean?

fiThe inbound to

manufacturing

Conclusion:

assembly

supply

chain consists

part of the end-to-end supply chain was therefore considered less interesting for the project to review than installation &

commi ssioning,

operations

& maintenance, and

of

decad

Theory / Practice linkage

Support / Lobby

Challenges /Solutions

Learn biz

Convey info

Practical and relevant / correct

Chinese market network
sharing

Investments going forward
(vessels, financing, etc.)

Practical background A tools

Reducing LCoE

Project timelines

Academia vs. consulting

Applied research

Offshore wind knowledge

Capture change

Good quality research

Case studies

Look at change in future

Scope: Narrow, realistic, big,
complex, crystalize, etc.

Continuousfis mar t o
Concrete, specific, look ahead, value

0 Moaing sesearch target (in time)

On-time project

E2E wind supply chain

Bridge more industries
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Number of companies

Time spent
Extent of case study scope
Depth
Width

Offshore, simple and easy cases

Offshore, one case

Onhore, rail focus

Americas
DEPARTMENT OF MECHANICAL AND (((

MANUFACTURING ENGINEERING 10

- SHIPPING & LOGISTICS AALBORG UNIVERSITY
DENMARK



Wind energy shipping and logistics:
Involved parties...

Freight forwarders:
* Global
* Regional
* Local

Ocean transportation and related:
* RO/RO (“Roll-on/Roll-off”)
* LoLo (“Lift-on/Lift-off™)
* Short-sea/regional operators
* Tug/barges and landing crafts (“LCTs")
¢ Multi-purpose vessels (“MPV”)/Floating cranes
* Container vessel operators
* Safety vessels, work boats, and crew/hotel vessels
* Special vessels like offshore wind turbine installation
and cable laying vessels

Ports Storage: Rail Specialty trucks Land based cranes
*Warehouses
*Yards
* Storage areas

Utilities Operators OEM’s EPC companié

S Extent of services >
DEPARTMENT OF MECHANICAL AND (((
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Brokers /
Agents
Forwarders

Operators

Equipment
manufacturer

Authorities

Educational ’
institutions
@
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Conclusion:

ADefinition|sho
rather broad for this
project and not just
include for example

the shipping
companies/DSA
me mber s o




Offshore

Rail

BOP

Onshore
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Conclusion:

similarities and differences
supply chain is more compl ex

SETRETES Differences

both the on[shor

shippinjg

bet ween
terms of

exi st
in

ifWher eas

Inland:
- Same trucks / Equipment
- Daytime
- Infrastructure

Sea carriage:
- Assembly to site (outbound)

Port storage:
- Temp. storage

Infrastructure:
- Quayside loading / logistics
- Diff. equipment (vertical)
- Area/ space (buffer)
- Seamen education (outbound)
- BOP
- Installation / equipment / skills

Actual maintenance

Maintenance
- Certificates
- Transportation
- Equipment
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Scoping of the Ph.d. research

Wind farm phase

First Reference Group meeting scoping conclusion:

Development &
Consent (D&C)

Wind energy supply chains

Installation & Commi

Supply chains

D&C chain

1&C chain - Inboundll I&C chain - Outboun

Operations & Maintenance (O&M)

De-commissioning
(De-comm)

O&M - Preventive

O&M - Breakdown

De-comm chain

Description

Site surveys, birds,
wildlife, sea, seabed

Inbound assembly p&

and components

Outbound wind

modules for wind far

site

Personnel, parts, an
components

Personnel, parts,
components, and
modules

Restoration of site fo
new wind farm or to
original condition

Characteristics

Specialized vehicled
(onshore) and vesss
(offshore)

Mainly a homogeno

flow using ocean
containers and air;
some project cargq

Department of

Mechanical and Manufacturing Engineering
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Project cargo/breaki

bulk

Mainly service boats,
crew transfer vessel
and some larger vess

Service boats and
helicopters, some lar
vessels ke MPV,
tug&barge, WTIV

Assumed to have the largest
possible impact on potential
reductions of levelized cost of

energy

GLOBAL WIND ENERGY

SHIPPING AND LOGISTICS

AALBORG UNIVERSITY

Project cargo/break
bulk

Source: Brand new research to be
published soon. Watch this space!
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Speed boatg ECOWINdS project

EU project combining industry and
academia

AUK, Germany, Denmark, and Norway
scope

VFrom point of manufacturing to site
U Installation
U O&M
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Speed boatg ReCoE project

AAcademic project

AObjective is to generate academic
journal articles

Alndustry involvement through
Interviews only
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Speed boatg wind port

Blue Water Shipping student project

AReview of export and import processes for
wind energy components with focus on
receiving, storing, and loading

AReview of supporting administrative
Drocesses

AReview of related pricing/billing processes
VUse of LEAN/VRIO/SWOT tools

VRecommendation on optimization
opportunities
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Speed boats CRF

offshoreenergy.dk n C o st ReducH
For umo, part |

Alnitial CRF meeting to kick off project

AFollow-up meeting about Anholt
offshore wind farm as base case

ASecond CRF meeting
V5 possible work streams
VProcess for going forward
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Speed boatg RM5 Logistics

DONG Energy logistics R&D project, part |

A Establish R&D strategy for DONG Energy
Wind Power, RM5 Logistics

VTheoretical framework and supporting
academic literature

V15 interviews to represent entire
organization of 1900 people

V Pilot survey

ARMS5 Logistics Reference Group
Inauguration

ERIN
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Speed boats ongoing

offshoreenergy.dk n Co s t Reduct i on
part Il

AFocus on Logistics O&M work stream

DONG Energy RM5 Logistics project, part 1l
APilot survey

ASurvey inside DONG Energy and externally
A Strategy crafting for R&D within logistics
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Government relations DMD

Energy & Transport Summit, October 10, 2014,
Copenhagen, Danish Maritime Days

A 2 keynote speakers
V MEP Bendt Bendtsen
VDMD Secretary General Flemming Jacobs

A 3 panel sessions
V 3 panel moderators

V 3x3 speakers
U Bottlenecks
U Examples of innovation/R&D

U Emergence of China offshore wind
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Government relations EU

EU Commission H2020 WP Energy 2016-2017 lobby
meeting, Brussels, March 3, 2015

A Hosted by AAU
A Company participation (Siemens Wind Power, Maersk
Broker, DHL Global Forwarding Industrial Projects)

A SME organization participation (offshoreenergy.dk)

V Upcoming EU Commission decision making about
Energy WP grant structure for 2016 and 2017

V 4 proposed grants within area of wind power

V None about support industries

U Shipping/logistics/SCM pitched as sample to
Illustrate need for grants to support industries

U Balanced point of view from academia and
iIndustry
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Government relations ongoing

EU Comm follow-up:

A3 specific text additions proposed to EU
Comm meeting representatives

VFor H2020 grant 2016-2017 policy
document

AFollow-up meetings at EWEA Offshore
2015 on March 11, 2015

A3 specific H2020 additions also brought
up to Danish Government
represenatives
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Ratar diarmeter

126 m @

Source: Upwind Project (design limits and solutions for
very large wind turbines) and Aalborg University

AALBORG UNIVERSITY
DENMARK Copenhagen photos



