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Abstract. The main objective of this paper is to determine a theoretical methodology process to study the life cycle cost of floating offshore wind farms. The
principal purpose is adapting the LCC (Life-Cycle Cost Calculation) from several authors to the offshore wind energy world. In this sense, several general steps
will be defined: life cycle definition, process breakdown structures, viability study and sensitivity study. Moreover, technical and economic issues and their
relations will be considered. On the other hand, six life cycle phases needed to install a floating offshore wind farm will be defined: design and development,
manufacturing, installation, exploitation and dismantling. They will be useful to define the majority of the steps in the process. This methodology could be
considered in future works to calculate the real cost of constructing floating offshore wind farms.

METHODOLOGY CASE OF STUDY

o Floating offshore semisubmersible platform.
* No cohesive soil.

e There is no accommodation platform.

o Synthetic fiber is the mooring material.
 Plate anchor.

 HVDC Electrical chain configuration.

ECONOMIC STUDY (ES) e Economic study (ES): it is of utter importance in the
[5511 Life-cycle process definition] methodology because it helps to define each of the costs
involved the development of floating offshore wind
farms. In fact, this article will only develop the ES step.

( ES3: Cost model selection ] o Life-cycle process definition (ES1): Life-cycle process has
been defined modifying the recommendations of IEC

( ES2: Process breakdown str. ]

MODELS SELECTION (MS) { ESA4: Initial cost breakdown str. ) 60300-3-3:2004 because this normative is focused more o Wind turbine tower will be assembled onshore.
o ES5: Cost calculation ) | in a product than in a process. Therefore, the main | * Dismantling considered will be "tree falls".
phases of the life-cycle of a floating offshore wind farm * Preventive maintenance carry out with a helicopter.
TECHNICAL STUDY (TS) [ ES6: Variables dependence j are 6. * Mooring and anchoring installation are developed with

an Anchor Handling Vehicle (AHV).

® Process breakdown structure (ES2): it determines
e Substation installation is developed with a cargo barge

which are the main stages and sub-stages of the process.

(( ES8: Category of cost selection ) | eCost model selection (ES3): IEC 60300-3-3:2004 and a heavy lift vessel. o
proposes several models to calculate the life-cycle cost. ® Floating platform will be installed taking into account a

[ ES7: Final cost breakdown str. )

—

ECONOMIC MAPS TOOL @59: Results breakdown structure] However, the present study will only take into account tug boat, because draft of semisubmersible platform

(EMT)

= ~ the model based on the life-cycle phases. considered is less than shipyard draft.

RESULTS (R) e|Initial cost breakdown structure (CBS) (ES4) and cost * Floating offshore substation.
RESTRICTIONS MIAPS . i calculation (ES5): they are based on the disaggregation ePort and shipyard located in Ferrol, A Corufia (North

TOOL (RMT) o : ) )
| € R2:Sensitivityanalysis . | of the main costs of life-cycle: C1, C2, C3, C4, C5 and C6. West of Spain), close to an area of good offshore wind
resource.
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P13. Design P44. Anchoring installation P53. Administration
of the farm P34. Anchoring manufacturing \ J -
ST = P45.Electrical installation ' 2 ( P65. Cleaning )
. Electrical elements P54. O&M - -
manufacturing P46. Start up L ) [ P66. Materials disposal ]
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CONCLUSIONS
Main dependences & LCS [M€]
eWind Turbines: number, power, cost per MW, mass, diameter. 1000 eMethodology LCSgowr has been established.
oFloating platforms: mass, cost in shipyard (steel, direct labor, direct 900 eDevelopment of the Economical Study
materials, no direct activities (management, amortization of the 800 ePhases Economical Study
machines, etc.). 700 eDefinition of the life-cycle phases
eClimate: height and period of waves, wind speed at anemometer height, 600 eMost important costs: manufacturing and installation
wind parameters (shape and scale). 500 eCalculation of the costs for an specific location
eLocation: depth, distances (to shore, to port, to shipyard). 400
eAnchoring and mooring: weight, cost per kilogram, number of mooring 300
i 200
Ilnes.. ' . ) ) 100 References:
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elnstallation: number, speed and fleet of vessels used in installation phase.
*0&M: failure probability.
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