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Abstract— The objective of this work is to calculate the
Levelized Cost of Energy (LCOE), Net Present Value (NPV)
and the Internal Rate of Return (IRR) of a 700MW floating
wind farm located in the Canary Islands. For this, three
possible scenarios have been analyzed taking into account the
price of steel and each of the economic parameters have been
calculated for each of the scenarios, showing that the highest
economic variations are related to the IRR and LCOE.

Index Terms-- economic parameters, offshore wind, steel.

I. INTRODUCTION

Global energy generation is undergoing a change due to
various factors, both environmental and political. As for
the environmental factors that are causing this change, as
is well known, for many years now cleaner energy sources
have been used to avoid uncontrolled emissions of
greenhouse gases [1], as was the case with emissions in
the generation of electricity through the use of fossil fuels
[2]. This type of resource (fossil fuels) in addition to being
an unclean source of energy is also exhaustible, so the
search for an alternative was and is one of the political
objectives since the end of the last century [3]-[5]. Within
renewable energies we can talk about onshore and offshore
energies, but if we take into account that 70% of the planet
is made up of water, we can deduce that we have many
areas of the planet from which we can extract energy and
that they are untapped [5]-[8]. One of the most developed
and competitive offshore renewable energy sources is
wind energy [9], and within this we can talk about two
main types that would be fixed platforms [10], [11]
(monopile, tripod, tripile, etc.) and floating platforms [12]
(spar, TLP, etc.).

Along with this environmental problem are added
political factors. The current war between Russia and
Ukraine [13] is causing a shortage of energy sources in
many countries, mainly in countries of the European
Union, due to the dependence that this type of energy
causes with respect to the countries that have the resources.
This is another of the reasons why renewable energies are

the most suitable alternative to solve both problems. Along

with this energy dependence, in this case, the dependence
on raw materials for the manufacture of the platforms is
linked, which is causing the prices of steel to rise
uncontrollably [14]-[16]. That is why it is necessary to
analyze how these variations in steel prices affect the
profitability of offshore wind farms.

II. OBJECTIVES

Due to the instability of the prices of numerous raw
materials and specifically for the case study of steel in this
work we intend to know how the variation in steel prices
affects the profitability of offshore wind farms. This study
is carried out for a 700MW floating offshore wind farm
(140 turbines of SMW each) located in the Canary Islands
and three possible scenarios have been analyzed with three
possible steel prices. In order to establish whether the
scenarios analyzed generate a situation of economic
viability, it is necessary to know the values of Levelized
Cost Of Energy (LCOE), Net Present Value (NPV) and de
Internal Rate o Return (IRR) [17]-[20].

III. METHODOLOGY

The calculation of the costs involved in a floating offshore
wind farm is a very interesting issue in terms of their future
installation [21]. In this sense, the total life-cycle cost of a
floating offshore wind farm (LCS_FOWF), see equation
(1), can be defined as the sum of the costs of each of its
life-cycle phases (conceptualization (C1), design (C2),
manufacturing (C3), installation (C4), maintenance (C5)
and dismantling (C6)) and its main components (offshore
wind turbine, offshore wind platform, mooring, anchoring
and electric system).
LCSrowr =C1+C2+ C3+ C4+C5 (1)
+ C6

During the present year 2022, the Ukraine war, joined
to the fact of the SARS-COV2 world pandemic situation,
motived that the prices of some raw materials, such as
steel, increased their prices considerably. Therefore, this
situation can influence the economic feasibility of offshore
wind farms.

In addition, it also generated that the European Union is
supporting the renewable energies, which are independent



on the gas price.

In this context, the cost of manufacturing (C3) and the
cost of dismantling (C6) a floating offshore wind farm
depend on the cost of steel.

The present paper will analyse how the steel price will
have influence on the following economic factors: LCOE
(Levelized Cost Of Energy) (see equation

(4)), NPV (Net Present Value) (see equation

substructure called WindFloat, which has a 5 MW of
power due to there are a lot of information about it [23].
The size of the farm taken into account is 700 MW,
considering WindEurope data [24], which implies 140
floating offshore wind turbines.

The electric tariff considered will be 175 €/ MWh, as a
medium price during 2022 in Spain (see Figure 2) and the
capital cost will be 6%.

(2)) and IRR (Internal Rate of Return) (see equation
3))-
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Figure 2. Value of the Spanish electric tariff during 2022 [25].

Finally, regarding the cost of steel, three different
scenarios will be considered, as Table 1 is shown:

Z”farm LCSrorer, Table 1. Scenarios taken into account regarding the cost
= n
LCOE = "0 (A+r) ) of steel.
ZN farm E, Scenario Cost of steel (€/ton)
n=0 (1 +r)" 1 500
2 750
Were Iy is the initial investment of the floating offshore 3 1000
wind farm, CF, is the cash flow of the project in year n, r
is the capital cost, Npm is the life-cycle (in years) of the V. RESULTS

project and E, is the energy generated in each year by the

floating offshore wind farm. Taking into account Scenario 1, the LCOE goes from

66.16 €/MWh to 219.41 €/MWh (see Figure 3), IRR goes
from -2.32 % to 23.56 % (see Figure 6) and NPV goes
from -1,119 M€ to 2,341 M€ (see Figure 7).

IV. CASE OF STUDY

The case of study will be the Canary Islands (Spain,
Europe), which are located closed to the African continent.
Error! Reference source not found. shows the Canary
Islands in blue color. 2
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Figure 1. Location of the case of study [22].
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Figure 4. IRR (in %) for Scenario 1.
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The offshore wind platform selected is the floating
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Figure 5. NPV (in M€) for Scenario 1.

Taking into account Scenario 2, the LCOE goes from
67.94 €/ MWh to 223.28 €/ MWh (see Figure 6), IRR goes
from -2.56% to 22.64 % (see Figure 9) and NPV goes from
-1,174 M€ to 2,286 ME (see Figure 10)).
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Figure 6. LCOE (in € MWh) for Scenario 2.
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Figure 7. IRR (in %) for Scenario 2.
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Figure 8. NPV (in M€) for Scenario 2.

Taking into account Scenario 3, the LCOE goes from
69.73 €/ MWh to 227.16 €/MWh (see Figure 9), IRR goes

[€/MWh]

-1000
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from -2.80% to 21.77 % (see Figure 10) and NPV goes
from -1,228 M€ to 2,232 M€ (see Figure 11).
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Figure 9. LCOE (in € MWh) for Scenario 3.
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Figure 10. IRR (in %) for Scenario 3.
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Figure 11. NPV (in M€) for Scenario 3.

Considering the comparison between the three
Scenarios, Figure 12 shows that the highest economic
variations are related to the IRR and LCOE, with values of
-7.6% and 5.4% respectively.

NP
~ IRRbest
LCOE best

-10.0% -5.0% 0.0% 5.0% 10.0%

M Price steel increases 100% M Price steel increases 50%

Figure 12. Variation of the main economic parameters considering
variations in price steel of 50% and 100%.

VI. CONCLUSIONS

This paper has analyzed the influence of the cost of steel



on the economic viability of an offshore wind farm with
floating structures.

The case study has been in the Canary Islands, with 140
WindFloat-type platforms of 5 MW each and made of
steel. For this, three possible Scenarios have been studied
(€500/ton, €750/ton and €1000/ton).

The results show the influence of the cost of steel on the
main economic parameters: Internal Rate of Return (IRR),
Net Present Value (NPV) and Levelized Cost Of Energy
(LCOE) respectively.

Considering Scenario 1, the LCOE goes from 66.16
€/MWh to 219.41 €/MWh, IRR goes from -2.32 % to
23.56 % and NPV goes from -1,119 M€ to 2,341 M€

Taking into account Scenario 2, the LCOE goes from
67.94 €/ MWh to 223.28 €/ MWh, IRR goes from -2.56%
to 22.64 % and NPV goes from -1,174 M€ to 2,286 ME.

Finally, Scenario 3 shows, the LCOE goes from 69.73
€/MWh to 227.16 €/MWh, IRR goes from -2.80% to 21.77
% and NPV goes from -1,228 M€ to 2,232 ME€.

Considering the comparison between the three
Scenarios the highest economic variations are related to
the IRR and LCOE, with values of -7.6% and 5.4%
respectively.
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