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ABSTRACT: The aim of this paper is to study the suitability of different floating offshore energy technologies in a particular location in economic terms. In this context, their
main initial investments and expenses have been taken into account in order fo calculate the economic indicators of the economic feasibility study. These indicators are
Internal Rate of Return, Net Present Value and Levelized Cost Of Energy. The case study has evaluated the Canary Islands (Spain) and three types of floating offshore
renewable energies. offshore wind, wave energy and hybrid systems. The method created generates economic maps, which facilitates the election of the best area where
install offshore renewable energy farms in the location selected. In addition, it also allows fo select what is the best marine technology fo be exploited in this area..

L. CASE OF STUDY

The case of study will consider three different
floating offshore renewable energy platforms:
. Floating offshore wind: WindFloat
(scenario 1)

. Wave energy: Pelamis (scenario 2)

. Hybrid: Poseidon (scenario 3)

It has been decided to take these platforms
since they are the ones from which the most
data can be obtained.

The total power of the farm is 300 MW.
Location selected are the Canary Islands
i Py . (Spain), as Fig. 1 is shown.

The electric tariff considered in the case of
study is 250 €/MWh.

Fig. 1. Location selected (in green).

Il. METHODOLOGY

The method proposed calculates the main economic indicators of the main types of
offshore renewable energies in a particular location. The offshore renewable energies
considered are:

. Floating offshore wind.

. Floating hybrid offshore, including wind and waves.

. Floating wave energy.

The methods considered for calculating the initial investment of all these technologies
have been published in different previous papers [23], [24]. In this context, the fotal cost
of a floating offshore renewable energy farm /s dependent on the cost of the several
phases of the life-cycle of the farm: the concept phase (C1), the development & design
phase (C2), the manufacturing phase (C3), the installation phase (C4), the operation
and maintenance phase (C5) and the dismantling phase (C6).

On the other hand, the main economic parameters considered in this work are: Net
Present Value (NPV), Internal Rate of Return (IRR) and Levelized Cost Of Energy
(LCOE).

They are defined, one-to-one, as follows.:
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Being:
1_0: initial investment of the hybrid offshore renewable energy farm.
CF_n: cash flow of the project in year n.
r: discount rate.
N_farm: number of years of the life of the project.
E _n: energy generated in each year.
LCSFOREFn. total life cycle cost of a floating offshores renewable energy farm

in the year n

. RESULTS

Considering the floating offshore wind farm, IRR goes from 3 % to 36 % (see Fig.
2), NPV goes from -204 M€ to 1,580 M€ (see Fig. 3) and the LCOE goes from 76
EMWh to 258 €/MWh (see Fig. 4).

Fig. 2. IRR for a floating  Fig. 3. NPV for a floating  Fig. 4. LCOE for a floating
offshore wind farm. offshore wind farm. offshore wind farm.

Considering the floating wave energy, IRR goes from -183 % to -176 % (see
Fig. 5), NPV goes from -2,990 M€ fo -1,197 M€ (see Fig. 6) and the L COE goes
from 1,045 €MWh to 3,093 €MWh (see Fig. 7).

Fig. 7. LCOE for a floating
wave energy farm.

Fig. 6. NPV for a floating

Fig. 5. IRR for a floating
wave energy farm.

wave energy farm.
Considering the floating hybrid systems, IRR goes from 7% to 30% (see Fig. 8),
NPV goes from 195 ME fo 1,308 M€ (see Fig. 9) and the LCOE goes from 93
€MWh to 202 €MWh (see Fig. 10).
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Fig. 10. LCOE for a floating
hybrid system.

Fig. 9. NPV for a floating
hybrid system.

Fig. 8. IRR for a floating
hybrid system.

Therefore, the best technology to extract energy from seas in the Canary
Islands /s offshore wind, followed by hybrid systems and wave energy, because
fts LCOE s lower as can be seen in the Table 1.

Table 1. Summary of the

35.95 183.35 30.34 main economic
1,580 -1,197 1,308 parameters.
76.45 -1,197 93.38

V. CONCLUSIONS

This paper has studied the suitability of different floating offshore energy
technologies in a particular location in economic terms. For this purpose, their
main initial investments and expenses have been taken into account in order to
calculate the economic indicafors of the economic feasibility study. These
indicators are Internal Rate of Return, Net Present Value and Levelized Cost
Of Energy.

The case study has evaluated the Canary Islands (Spain) and three types of
floating offshore renewable energies: offshore wind, wave energy and hybrid
systems.

The method created generates economic maps, which facilitates the election of
the best area where install offshore renewable energy farms in the location
selected. In addition, it also allows fo select what is the best marine technology
fo be exploited in this area.
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