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Working lunch 
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1. Meet ing opening,  welcome,  and agenda review  d u r i n g  

wo r k i n g  l u n c h  

2. New/changed Reference Group member organizat ions /  

changed part ic ipants ï s h o r t  i n t r odu c t i o n  b y  n e w p a r t i c i pan t s  

3 . D e t a i l ed  r e v i e w  o f  the logist ics share of  operat ing 

expenditure a s  we l l  a s  operat ions and maintenance  

4. Short  review  of  scoping of  PhD research project  e f f o r t s  f r om  

f i r s t  m e e t i n gs  

5. Key act ivi t ies since last  meet ing.  F o c u s  o n :  

1 . T h e  ñspeed boatsò f r o m  t h e  PhD ñmother vesselò 

2. Government relat ions and tai lor -made grants ( H o r i z o n  2 0 2 0 )  

3. Concurrent  d isseminat ion o f  r e s e a rc h  r e s u l t s  a n d  f i n d i ng s  

6. Update on academic progress ,  1 1 - m o n t h  p l a n ,  a n d  p l a n s  g o i n g  f o r w a r d  

7. Wrap-up, preparation for ñgå-hjemò meeting, and 

date/venue for  next  meet ing  

Agenda ς Reference Group 

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  

 

 

 

4  



Changed PhD planning 
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Feb, 2013 

Project start 

Academic upgrading 

Feb, 2016 

Year 4 

òThe last yearò 

January 31, 2017 

Original submission date 

PhD thesis 

May 

11, 

2016  

2016 òadd-onò 

End Aug ï end Nov 

Paternity leave 

May, 2017 

Revised submission 

PhD thesis 

Feb, 2015 

PhD year 2 

Project year 3 

Feb, 2014 

PhD official start 

3-year academic project 

2013 2014 2015 2016 2017 



Brief introductions 
(organizations, participants) 
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ÅQuick personal background 

ÅBrief overview of the activities of your 

organization 

ÅExpectations from participation in the 

Reference Group and research 

project 

Intro to new/changed  
Reference Group participants 
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Recap of March 2016 meeting 
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O&M part 1 



ÅMaade ï 2x 8MW WTGs 

incl. O&M 
 

ÅSubCpartner ï O&M with 

focus on substructures 

and ROVs 
 

ÅEsvagt ï SOVs for far 

shore offshore wind 

farms 

Last meeting: Practical O&M 
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The logistics share of  
OpEx and O&M 

11 

O&M part 2 



A percentage ƻŦΧwhat?! 
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When working with LCoE, people often answer questions 

with a percentage value. 

 

We always ask: òPercentage of what?ò 
 

The answers are generally VERY different. 
 

Within O&M, this seemed to be more true than for any 

other life-cycle phase. 

 

So, we decided to investigate this furtheré 



Example: Our DEWP case studyΧ 
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O&M had 

largest 

spread in 

answers 

provided 
 

Å Logistics 

as a 

percentage 

ofé 

 

Å OpEx!!! 

 

ÅéO&M? 

Source: Poulsen & Hasager, 2016 



Analysis of 11 different studies 
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Year Study Cost itemization 

2015 Megavind 2015 LCoE calculator 
Built-in template data based on 400 MW OWF modeled after Danish Anholt OWF. Contains up to 15 

OpEx/O&M cost line items with 7 pre-suggested types of which none can be attributed to logistics 

2015 Douglas-Westwood offshore wind global forecast 2025 
Forecast up to 2025 of global OWFs. Defines OpEx as a percentage range of CapEx costs. Breaks 

OpEx down into 6 cost items of which 3 can be directly attributed to logistics 

2014 BVG Associates UK Supply Chain Assessment 
500 MW OWF using 6 MW WTGs. Operation, maintenance, and service costs defined as 39% of 

lifetime costs. OMS costs split between minor service and major service with cost items defined but 

not further broken down 

2013 Prognos and Fichtner Group Germany cost reduction 
Extensive study with 3 different sites ranging from 320 to 450 MW OWFs modeled with 4, 6, and 8 

MW WTGs based on distance to shore and water depth. O&M costs modeled for different scenarios 

and costs provided per MW per year. Insurance costs are separated 

2013 GL Garrad Hassan offshore wind O&M spend guide for Scottish Enterprise and The Crown Estate 
500 MW OWF using 6 MW WTGs. OpEx cost items broken down into 18 line items of which 5 can 

be fully attributed to logistics. OpEx provided per line item 

2012 The Crown Estate UK cost reduction pathways study including sub-studies in work streams 
Extensive study with 4 different 500 MW sites modeled based on distance to shore, water depth, 

and wind speeds. Operating costs estimated at 33% of total LCoE (page 15) 

2011 Deloitte study on offshore wind competitiveness for Denmark 
Study considers O&M to be out of scope (page 4) 

2010 BVG Associates UK Renewables Advisory Board offshore wind sector value break-down report 
500 MW OWF using 5 MW WTGs. 5 O&M cost items discussed including operation, maintenance, 

and license fees. One cost item is port activities. Costs also segmented into labour, materials, and 

other where ñotherò includes vessels and cranes. 

2009 European Wind Energy Association report on the economics of wind energy 
The report is largely built based on onshore wind technology and findings except one section on 

offshore wind based on 2 MW WTGs and a park capacity of 160-200 MW. The onshore wind O&M 

break-down has 5 line items of which none can be attributed to logistics. Offshore wind O&M defined 

as a cost per MW/h 

2009 Vattenfall VindKraft third annual technical report for Kentish Flats OWF 
30 WTG OWF with 3 MW capacity. 6 OpEx cost items including administration, insurance, lease & 

rent. O&M under warranty from OEM. Estimated OpEx costs broken down per line item.  

2007 Offshore Design Engineering OW cost study for UK Department of Trade and Investment 
Early study based on 30 WTGs each with 3.6 MW capacity, near shore. 5 OpEx cost items of which 

4 were WTG related and 1 related to vessels. OpEx costs set as a percentage of CapEx. 

Source: Poulsen, Hasager, and Jensen, forthcoming 



ÅDevEx = Development expenditure 

 

ÅCapEx = Capital expenditure 

 

ÅOpEx = Operating expenditure 

 

ÅAbEx = Abandonment expenditure 

LCoE components 

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  

 

 

 

1 5  Megavind, 2015 



ñ...includes all expenditure occurring from 

immediately after point of takeover , 

whether one-time or recurring , related to 

the wind farm, measured on an annual basis .   

Excluded are expenses inherent to the 

operation of the operators business but not 

directly related to the operation and 

management of the wind farmò 

Definition of OpEx 
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Dimensions of the 11 studies 
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Å% of CapEx 

Å% of total lifetime costs 

Å% of LCoE per MW/h 

ÅPer WTG per year 

ÅPer MW per year 

ÅPer MW/h 

ÅFor total OWF per year 

ÅLine-item absolute costs 

 

Unit of analysis - OpEx 
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ÅPublical ly avai lable LCoE calculator  

ÅThe LCoE calculator used Anholt  OWF as default  

ÅBreakdowns for wind farm in to 6 major cost i tems  

üSupport Structure 

üWind Turbine 

üExport Cable 

üOffshore Substat ion 

üOnshore Substat ion 

üArray cable 

ÅTwo scenarios tested 

üSpread of 155%! 

Megavind (2015) 

1 9  GLOBAL WIND ENERGY SHIPPING AND LOGISTICS 

AALBORG UNIVERSITY 

Source: Poulsen, Hasager, and Jensen, forthcoming 



ÅOpEx related to CapEx (per MW per Annum) 

 

 

 

 

 

 

ÅTwo scenarios tested 

üOpEx is 3% of CapEx per annum 

üOpEx is 12% of CapEx per annum 

ÅSpread of 400%! 

Douglas-Westwood (2015) 

2 0  GLOBAL WIND ENERGY SHIPPING AND LOGISTICS 

AALBORG UNIVERSITY 

Type Amount of Annual OpEx 

Replacement equipment 51% 

Personnel transfer 9% 

Skilled technicians 8% 

Installation / repair vessels 6% 

O&M ports 5% 

Grid maintenance, lease & other recurring costs 21% 

Source: Poulsen, Hasager, and Jensen, forthcoming 



ÅGood breakdown of O&M costs  

ü18 points from onshore admin, to cable surveys, 

to weather forecast ing included.  

üNot perfecté no insurance or vessel availability. 

 

ÅMaximum and minimum projected O&M costs  

 

ÅSpread of 232%! 

 

ÅSpread reduces to 212% with insurance.  

GL Garrad Hassan - ScotExec (2013) 
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AALBORG UNIVERSITY 

Source: Poulsen, Hasager, and Jensen, forthcoming 



ÅO&M can explain approx. 50% of 
OpEx 

ü Early studies on onshore wind  

 reflected approx. 50% 

ü Early studies of offshore wind 

  reflected approx. 60-75% 

ü Most recent study shows approx. 

 54% for offshore wind 

OpEx ґ hϧa 
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Sources: Offshore Design Engineering, 2007; 

               Blanco, 2009; ORE CATAPULT 2015 



Non-O&M variable costs/OpEx 

ÅTransmission assets / grid use of 
system charges / payments to offshore 
transmission owner 

ÅSeabed rent 

ÅInsurance 

ÅWeather windows 

ÅLost revenue 

ÅVessel availability 

Non-O&M parts of OpEx 
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ÅOil & Gas: 

üIMR = inspection, maintenance, and repair 

üIRM  = inspection, repair, and maintenance 

        (subsea) 

ÅM&R = shipping, construction, and  

     electricity industries 
     Maintenance & repair  

     Maintenance & renewal  

     Maintenance & replacement  

     Maintenance & rehabi l i tat ion  

 

O&M in other industries (academia) 
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1. WTG rating = bigger output; less posit ions; 
higher insurance premia 

2. WACC  = 1% increase in WACC is 6% LCoE 
increase -> O&M key risk factor 

3. Distance to shore = near and far shore 
offshore wind farms 

4. Water depth = foundation types 

5. Initial WTG warranty period = paid for by 
CapEx costs; not part of OpEx 

6. Variable or linear OpEx costs = change 
over t ime or f ixed; repowering; end-of-l ife 

7. Learning curve = savings over t ime 

 

Differences in LCoE calculations 
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Low/high OpEx spread: 9.5x 
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Later studies 

separate 

near and far 

shore 

 
Å Minimum OpEx 

EUR 62,893 

/MW/year. 

 

Å Average OpEx 

EUR 166,895 

/MW/year 

 

Å Maximum 

OpEx EUR 

600,000/ 

MW/year 

Source: Poulsen, Hasager, and Jensen, forthcoming 


