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The expert panel here today 
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PhD objective is for the research to be useful to industry:  
PhD research project Reference Group 



Introduction – Thomas Poulsen 
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PhD mechanics 
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5 trips 

2 months 

Case study efforts 
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Americas 

Europe 

Time spent 

Number of companies 

Extent of case study scope 

Width 

Depth 

Asia 

Offshore, a number of cases 

Offshore, a few cases 

Onhore, rail focus 
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Levelized cost of energy 
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Renewables vs fossil fuels 
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Source: Edenhofer et al., 2013 



Offshore wind is not competitive 
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Source: Ecofys, 2014 

Measure used to 

compare is 

levelized costs 

 

- What does it 

actually 

mean? 

- How is it 

calculated? 

- What is the 

target? 



Definition and ambition (2012) 
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Source: The Crown Estate, 2012 



The formula (2013)… 
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Source: Prognos & Fichtner Group, 2013 



The calculation 
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Industry: DONG Energy 2013 
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Source: DONG Energy Wind Power, 2013 



Background: DONG Energy 2013 
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Source: DONG Energy Wind Power, 2013 

Different countries in the EU have different ways of calculating 



• EUR 72.7 per MW/h was winning bid 

• 2020 target achieved! 

 

 

 

 

 

• Offshore sub-station and export cables 
excluded; handled by TenneT TSO B.V. 

Borssele I and II, NL 
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• Borssele I = 95 WTG 

positions, 350 MW 

• Borssele II = 95 WTG 

positions, 350 MW 

• Approx. 30 km from 

shore 

• 14-38m depth 

• MP/TP 

• Operational 4 (+1) 

years after award 
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Maritime logistics 
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Wind farm life-cycle 
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  Shipping &   

logistics  

Two 

different 

flows: 

Onshore 

and 

Offshore 



Lead supply chain firm model 
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Offshore Wind Adaption  

 

 Operator / Developer 

 

 

 

 

 OEM 

 

 

 

 EPC 

 

 Contractor 

   

Lead 

Tier 1a: DONG 

 Tier 3: CIP, WpD (Investors) 

WTG Leader: 

SWP 
(Now with Gamesa 

onshore) 

WTG Followers: 

MHI Vestas, Senvion 
(used to be REpower) 

WTG Emergents: 

Adwen    

(Areva/Gamesa), 

GE / Alstom 

Van Oord (Ballast Nedam), Deme (Hochtief), Fluor Corp. 

Marine Support: Ports & Logistics 
Misc. Support: Various Services  

Development: Financing & Design  

       Tier 1b: Vattenfall, EoN, RWE  

              Tier 2: Statoil, EnBW, Iberdrola/SPR 

        Tier 4: GCube, CODAN, AOn (Insurers) 

+BOP 

OEMs 

Source: Renewable Energy Solutions, AAU 



Shipments and flows 
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Industry comparison 
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Wind energy does not compare easily to 

other more traditional supply chains; a 

wind farm is a hybrid megaproject: 

 
• Aerospace 

• Shipyards 

• Fiber optic cables 

• Composites 

• Automotive 

• Truck assembly 

• Oil & gas 

• Nuclear 

• Rail 

 

Engagement with  parallel sectors, in which 

discussions were held with industry analysts 

from the following sectors: 

 

• Aerospace 

• Automotive 

• Composites 

• Nuclear 

• Oil and gas 

• Rail 

BVG Associates, 2014 AAU Reference, 2015  

Source: Poulsen & Hasager, 2016 



Engineer, build, and/or buy 
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Physical 

flow 



Single-contracting (construction example) 

Gemini OWF 600 MW 

SWP responsible for WTG installation scope, Van Oord responsible for the rest of the installation scope 

2 3  



O&M logistics strategy 
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Cost reductions 
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Case: Logistics innovation 
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Project 

planning 

July, 2014 

Kick-off 

October, 2014 

Interview start 

February, 2015 

Interview end 

April, 2015 

Pilot survey 

May, 2015 

Main survey 

End June 

Start 

End July 

Complete 

Exploratory 

interviews 

January, 2014 

Student exam #1 

June, 2015 

Student exam #2 

September 7, 2015 

Reference Group presentation 

February 11, 2015 

Reference Group kick-off 

Follow-up  

surveys 
Analysis 

Phase 1 

Phase 2 

Phase 5 

Phase 4 

Phase 3 

Phase 6 
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 Phase Key task 

1 Planning 

2 Exploratory interviews 

3 Surveys 

4 Interview transcription 

5 Student exam analysis 

6 Project analysis 

7 Strategy hand-over to company 



Complex organization to cover 
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Top management 

 

Middle management 

 

Execution layer 

 

Site layer 



Innovation to reduce costs 
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Innovation description CSF 

1. 
Establish preventive maintenance process for BOP components, incl. 

foundations/cables/OSS 
LCoE 

2. 
Market analysis of future offshore accommodation options as OWFs 

move further away from shore into deeper waters 
LCoE 

3. 
Improve present and future crew transfer process to / from any 

offshore structure to reduce risk of accidents 
HSSEQ 

4. 
Proactively support WTG MW yield stepchange in terms of logistics to 

cater for heavier and larger WTG and BOP components 
LCoE 

5. 
Determine if pressent and future vessels can be used for multiple 

purposes (e.g. WTIVs for foundations, WTG's, cables, and OSS; 

CTVs for surveys)  
LCoE 

Source: Poulsen & Hasager, 2016 



Case: Cost Reduction Forum 
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Cost Reduction Forum 
40% compared to 2012 

Offshore wind 

Area 1 

 

White book of 

the Danish 

tendering 

process 

Area 2 

 

Alignment of 

incentives in 

contracts during 

installation 

Area 3 

 

Logistics 

process 

redesign and 

concept 

development 

Area 4 

 

Efficient 

offshore 

transport for 

maintenance 

Area 5 

 

Efficient sub-

sea 

maintenance 

August 25, 

2014 

 

Kick-off 
Test 

case: 

Anholt 

December 2, 

2014 

 

Brainstorm 

October 8, 

2015 

 

First review 

Kick-off area 2 



Business 

case #2 

Group 4: First series of meetings 
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24/7 

18 interviews 

- 14 F2F 

- 4 phone 

 

= 36 ideas 

8 additional ideas 

 

Grouping: 

- Standard rules 

- Optimize utilization of vessels 

- Stand alone projects 

- ”Maybe” 

- ”No go” 

2 additional ideas 

 

3 ideas selected 

Concept 

 

Business 

case 

elements 

 

Calculations 

Implementation 

planning 

 

Risk analysis 

 

Likeliness 

Pre 

Exploratory 

Phone 

interview 

#1 

Brainstorm 

#2 

Ranking 

#3 

2 groups 

Idea development 

#4 

2 groups 

Implementation 

#5 

Review 

#6 

Present to CRF 

Lean 

Business 

case #1 



O&M logistics cost-out 
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Initiative name Cost-out initiative description Idea agreed 

Lean in O&M logistics Eliminate waste from quay side to offshore site First series of meetings 

Working 24/7 Adding a night shift to present day operations First series of meetings 

Asset sharing 
The sharing of vessels and helicopters between 

different offshore wind projects 

Second series of 

meetings 

Parts, tools, and 

consumables pre-planning 

Optimization of advance packing of parts and tools 

including location of tools 

Second series of 

meetings 

O&M logistics vision 2025 
Vision for the future of O&M logistics in both near 

shore and far shore context 

Second series of 

meetings 

Source: Poulsen, Hasager, and Jensen, forthcoming 



Conceptual - academia 
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Legend for academic terms 



EU Commission H2020 WP Energy 2016-
2017 lobbying status: 

• Logistics, shipping, and port related texts 
successfully inserted 

• 2 separate low carbon energy calls about 
wind energy 
 LCE 13 – 2016 :  Solut ions for reduced 

maintenance, increased rel iabi l i ty and extended 
l i fe-t ime of wind turbines/farms (grant size    
EUR 7-10 mill ion )  

 LCE 14 – 2017 :  Demonstrat ion of large >10MW 
wind turbine (grant size EUR 20-25 mill ion )  

Huge success! 

Input: Specific EU funding calls 
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Input: EU future research agenda 

D E P A R T M E N T  O F  M E C H A N I C A L  A N D  

M A N U F A C T U R I N G  E N G I N E E R I N G  

-  S H I P P I N G  &  L O G I S T I C S  

 

 

 

3 4  

Source: European Technology and Innovation Platform 

              on Wind Energy Strategic Research and  

              Innovation Agenda, forthcoming September 27, 

              2016 

1.Grid systems, 

integration, and 

infrastructure 

2.Operations & 

maintenance 

3. Industrialization 

4.Offshore 

balance of plant 

5.Next generation 

technologies 



Conclusion 
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Key take-aways from today 
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GLOBAL WIND ENERGY  

SHIPPING AND LOGISTICS 

AALBORG UNIVERSITY 

DDMF grant 

2012-097 

• Wind is not competitive with other energy forms 

• Especially for offshore wind, LCoE has to be reduced 

• LCoE is calculated in different ways for offshore wind 

• A 40% cost reduction for offshore wind was targeted for 

2020 based on 2012 prices 

• Cost savings either as direct cost-out or innovations 

• Takes time and requires cultural savvy to implement 



Questions & answers? 
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CONTACT INFO 

Thomas Poulsen 

Aalborg University 

A. C. Meyers Vænge 15 

DK-2450 Copenhagen SV 

Denmark 

Past employers 

DelCon 

Select consulting clients 

GLOBAL WIND ENERGY  
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AALBORG UNIVERSITY 
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2012-097 

tp@m-tech.aau.dk 

thomas@poulsenlink.dk   
   

www.en.m-tech.aau.dk  

www.windscm.com 
 

@WindSCMPhD 

thomaspoulsenskype 

+45-23831621 
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