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Basque floating wind value chain

Floating Wind in the Basque Country
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References in almost all FOW projects in the world

Floating Wind in the Basque Country
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Context

Floating Wind Energy Technology Strategy 

• Development of a specific technological strategy for floating wind power in the Basque Country

• July 2023 – February 2024

• Benefits:

- Identification of common challenges of interest to companies 

- Development of a logical framework to facilitate the identification and implementation of 

collaborative projects both in the Basque Country and internationally

- Visibility of the Basque Country's technological capabilities in this field

• Involvement: 

- General outline, global sections and coordination from Basque Energy Cluster

- Supervision of areas by platform developers (Nautilus, Saitec and Sener)

- Details of technological lines by interested entities



5

Participants

Floating Wind Energy Technology Strategy 
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4 strategic areas & 20 technology lines

Floating Wind Energy Technology Strategy 
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Example of a technology line

Floating Wind Energy Technology Strategy 
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Visibility actions

Floating Wind Energy Technology Strategy 
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Expected economic impact of FOW in the Basque Country

Expected economic impact 
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Four major areas of opportunity

Expected economic impact 

Areas Detail

1. Development & Engineering
• Desarrollo de parques eólicos flotantes

• Ingeniería de parques eólicos flotantes

• Digitalización y sistemas de control

2. Wind tubine and electrical 

connection

• Fabricación del aerogenerador y sus componentes

• Fabricación de componentes eléctricos de subestaciones

3. Substructures & Mooring System

• Ingeniería vinculada al diseño y desarrollo de subestructuras flotantes

• Fabricación de componentes y elementos auxiliares para 

subestructuras flotantes

• Fabricación de sistemas de fondeo de las plataformas flotantes y 

subestaciones offshore, y elementos accesorios

4. Installation, O&M

• Construcción de SOV – Service Operation Vessels

• Fabricación de equipos de elevación y transporte

• Mantenimiento de componentes y sistemas fabricados por empresas 

vascas
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Methodological approach

Expected economic impact 

1. Estimación GW de capacidad 

instalada acumulada en el Mundo, 

Europa y España a 2040

2. Estimación de la evolución de costes 

por actividad (a partir de fuentes oficiales: 

estructura de costes BVGA y supuestos de 

reducción de costes establecidos por NREL)

3. Estimación de cuotas de mercado para 

las actividades con potencial de desarrollo 

en Euskadi (en contraste con empresas del 

sector)

4. Estimación de la facturación (€) por 

ámbito de oportunidad y actividad

ACTIVIDAD ENFOQUE PARA SUPUESTOS DE FACTURACIÓN
Nº AÑOS ANTES DE 

OPERACIÓN
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Development and project management Expectativas específicas eólica flotante 3 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25%

Wind turbine

Nacelle + Rotor Extrapolación eólica 1 9% 9% 9% 9% 9% 9% 9% 9% 9% 9% 9% 9% 9% 9% 9% 9% 9%

Tower Extrapolación eólica offshore 1 9% 9% 9% 9% 9% 9% 9% 9% 9% 9% 9% 9% 9% 9% 9% 9% 9%

Balance of plant

Floating substructure Expectativas específicas eólica flotante 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Subcomponentes estructurales (ej. Bombas de achique) 1 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30%

Componentes electromecánicos (System) 1 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15%

Secondary steel 1 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15%

Integración 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Resto: Corrossion protection 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Mooring systems Expectativas específicas eólica flotante 1

Líneas de fondeo 1 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25%

Anclas 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Jewellery 1 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%

Resto: topside connections + instalation aids 1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Offshore substation

HVAC electrical system 1 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8%

Auxiliary systems 1 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7%

Foundation 1 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6%

Resto: topside structure 1 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7%

Resto Extrapolación eólica 1 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%

Installation and commissioning Expectativas específicas eólica flotante 0 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%

Operations and maintenance Expectativas específicas eólica flotante 0

Operations 0 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%

Maintenance 0 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%

Resto 0 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

ACTIVIDAD COST
Reduction cost to 

2030

Reducción promedio 

anual 2024-2035

Reducción promedio 

anual 2035-2045
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Development and project management 150.000 36% -7% -3% 150.000,00            139.247,67           129.266,08           120.000,00         111.398,13           103.412,87           96.000,00              89.118,51            82.730,29            76.800,00             71.294,80           66.184,23             64.198,71            62.272,75             60.404,56            58.592,43            56.834,65                         

Wind turbine 1.300.000 20% -4% -3% 1.300.000,00        1.252.540,23       1.206.813,10       1.162.755,35      1.120.306,04       1.079.406,45       1.040.000,00        1.002.032,18      965.450,48          930.204,28           896.244,83         863.525,16           837.619,40         812.490,82           788.116,10         764.472,61         741.538,44                      

Nacelle + Rotor 1.130.000 20% -4% -3% 1.130.000,00        1.088.746,51       1.048.999,08       1.010.702,73      973.804,48           938.253,30           904.000,00            870.997,21         839.199,26          808.562,18           779.043,58         750.602,64           728.084,56         706.242,02           685.054,76         664.503,12         644.568,02                      

Tower 210.000 20% -4% -3% 210.000,00            202.333,42           194.946,73           187.829,71         180.972,51           174.365,66           168.000,00            161.866,74         155.957,38          150.263,77           144.778,01         139.492,53           135.307,75         131.248,52           127.311,06         123.491,73         119.786,98                      

Balance of plant 1.700.000 36% -7% -3% 1.700.000,00        1.578.140,20       1.465.015,59       1.360.000,00      1.262.512,16       1.172.012,47       1.088.000,00        1.010.009,73      937.609,98          870.400,00           808.007,78         750.087,98           727.585,34         705.757,78           684.585,05         664.047,50         644.126,07                      

Floating substructure 960.000 36% -7% -3% 960.000,00            891.185,06           827.302,92           768.000,00         712.948,04           661.842,34           614.400,00            570.358,44         529.473,87          491.520,00           456.286,75         423.579,10           410.871,72         398.545,57           386.589,20         374.991,53         363.741,78                      

Subcomponentes estructurales (ej. Bombas de achique) 395.000 36% -7% -3% 395.000,00            366.685,52           340.400,68           316.000,00         293.348,41           272.320,54           252.800,00            234.678,73         217.856,44          202.240,00           187.742,99         174.285,15           169.056,59         163.984,90           159.065,35         154.293,39         149.664,59                      

Componentes electromecánicos (System) 58.000 36% -7% -3% 58.000,00              53.842,43             49.982,88             46.400,00            43.073,94             39.986,31             37.120,00              34.459,16            31.989,05            29.696,00             27.567,32           25.591,24             24.823,50            24.078,79             23.356,43            22.655,74            21.976,07                         

Secondary steel 67.000 36% -7% -3% 67.000,00              62.197,29             57.738,85             53.600,00            49.757,83             46.191,08             42.880,00              39.806,27            36.952,86            34.304,00             31.845,01           29.562,29             28.675,42            27.815,16             26.980,70            26.171,28            25.386,15                         

Integración 395.000 36% -7% -3% 395.000,00            366.685,52           340.400,68           316.000,00         293.348,41           272.320,54           252.800,00            234.678,73         217.856,44          202.240,00           187.742,99         174.285,15           169.056,59         163.984,90           159.065,35         154.293,39         149.664,59                      

Resto: Corrossion protection 48.000 36% -7% -3% 48.000,00              44.559,25             41.365,15             38.400,00            35.647,40             33.092,12             30.720,00              28.517,92            26.473,69            24.576,00             22.814,34           21.178,95             20.543,59            19.927,28             19.329,46            18.749,58            18.187,09                         

Mooring systems 180.000 36% -7% -3% 180.000,00            167.097,20           155.119,30           144.000,00         133.677,76           124.095,44           115.200,00            106.942,21         99.276,35            92.160,00             85.553,77           79.421,08             77.038,45            74.727,29             72.485,48            70.310,91            68.201,58                         

Líneas de fondeo 110.000 36% -7% -3% 110.000,00            102.114,95           94.795,13             88.000,00            81.691,96             75.836,10             70.400,00              65.353,57            60.668,88            56.320,00             52.282,86           48.535,10             47.079,05            45.666,68             44.296,68            42.967,78            41.678,75                         

Anclas 38.000 36% -7% -3% 38.000,00              35.276,08             32.747,41             30.400,00            28.220,86             26.197,93             24.320,00              22.576,69            20.958,34            19.456,00             18.061,35           16.766,67             16.263,67            15.775,76             15.302,49            14.843,41            14.398,11                         

Jewellery 19.000 36% -7% -3% 19.000,00              17.638,04             16.373,70             15.200,00            14.110,43             13.098,96             12.160,00              11.288,34            10.479,17            9.728,00                9.030,68             8.383,34               8.131,84              7.887,88                7.651,24              7.421,71              7.199,06                           

Resto: topside connections + instalation aids 9.800 36% -7% -3% 9.800,00                 9.097,51                8.445,38                7.840,00              7.278,01               6.756,31                6.272,00                5.822,41              5.405,05               5.017,60                4.657,93             4.324,04               4.194,32              4.068,49                3.946,43              3.828,04              3.713,20                           

Offshore substation 150.000 35% -7% -3% 150.000,00            139.607,95           129.935,87           120.933,87         112.555,53           104.757,64           97.500,00              90.745,17            84.458,31            78.607,01             73.161,09           68.092,47             66.049,69            64.068,20             62.146,16            60.281,77            58.473,32                         

HVAC electrical system 45.000 36% -7% -3% 45.000,00              41.774,30             38.779,82             36.000,00            33.419,44             31.023,86             28.800,00              26.735,55            24.819,09            23.040,00             21.388,44           19.855,27             19.259,61            18.681,82             18.121,37            17.577,73            17.050,40                         

Auxiliary systems 7.500 36% -7% -3% 7.500,00                 6.962,38                6.463,30                6.000,00              5.569,91               5.170,64                4.800,00                4.455,93              4.136,51               3.840,00                3.564,74             3.309,21               3.209,94              3.113,64                3.020,23              2.929,62              2.841,73                           

Foundation 27.000 36% -7% -3% 27.000,00              25.064,58             23.267,89             21.600,00            20.051,66             18.614,32             17.280,00              16.041,33            14.891,45            13.824,00             12.833,06           11.913,16             11.555,77            11.209,09             10.872,82            10.546,64            10.230,24                         

Resto: topside structure 70.000 36% -7% -3% 70.000,00              64.982,24             60.324,17             56.000,00            51.985,79             48.259,34             44.800,00              41.588,64            38.607,47            35.840,00             33.270,91           30.885,98             29.959,40            29.060,61             28.188,80            27.343,13            26.522,84                         

Resto 410.000 36% -7% -3% 410.000,00            380.610,28           353.327,29           328.000,00         304.488,23           282.661,83           262.400,00            243.590,58         226.129,47          209.920,00           194.872,47         180.903,57           175.476,46         170.212,17           165.105,81         160.152,63         155.348,05                      

Installation and commissioning 370.000 36% -7% -3% 370.000,00            343.477,57           318.856,33           296.000,00         274.782,06           255.085,07           236.800,00            219.825,65         204.068,05          189.440,00           175.860,52         163.254,44           158.356,81         153.606,11           148.997,92         144.527,98         140.192,15                      

Operations and maintenance 71000 53% -12% -6% 71.000,00              62.604,85             55.202,36             48.675,15            42.919,72             37.844,83             33.370,00              29.424,28            25.945,11            22.877,32             20.172,27           17.787,07             16.719,85            15.716,66             14.773,66            13.887,24            13.054,00                         

Operations 24.000 53% -12% -6% 24.000,00              21.162,20             18.659,95             16.453,57            14.508,08             12.792,62             11.280,00              9.946,24              8.770,18               7.733,18                6.818,80             6.012,53               5.651,78              5.312,67                4.993,91              4.694,28              4.412,62                           

Maintenance 44.000 53% -12% -6% 44.000,00              38.797,37             34.209,91             30.164,88            26.598,14             23.453,13             20.680,00              18.234,77            16.078,66            14.177,49             12.501,13           11.022,97             10.361,59            9.739,90                9.155,51              8.606,17              8.089,80                           

Resto 3.000 53% -12% -6% 3.000,00                 2.645,28                2.332,49                2.056,70              1.813,51               1.599,08                1.410,00                1.243,28              1.096,27               966,65                   852,35                 751,57                   706,47                  664,08                   624,24                  586,78                  551,58                               

5. Construcción del modelo de impacto 

económico a partir de las Tablas Input-

Output• Cálculo de los multiplicadores de la 

economía

• Cuantificación del impacto de la demanda 

en agregados macroeconómicos: PIB y 

Empleo

Development and project management 8.055.450,00          9.950.850,00          22.087.728,00        37.802.700,00         38.677.943,69           38.647.118,38           39.842.232,48                          37.914.742,15           38.966.940,09           41.325.600,11            43.305.248,35              44.816.118,59              45.775.521,34               46.112.419,36              61.005.920,41              68.815.439,74             77.624.675,03                

Wind turbine -                              -                              -                              -                               -                                 -                                 -                                                -                                 -                                 -                                  -                                    -                                    -                                     -                                    -                                    -                                   -                                      

Nacelle + Rotor 7.746.183,90          21.358.525,50        33.911.865,00        45.215.820,00         107.018.706,60        183.979.020,35        183.628.919,93                       188.088.654,47        198.772.786,84        193.905.062,33         204.289.066,41            222.093.459,00            238.574.988,67             253.096.650,83            268.330.782,09            280.569.298,07           375.731.847,60              

Tower 1.439.556,30          3.969.283,50          6.302.205,00          8.402.940,00           19.888.432,20           34.190.791,39           34.125.728,48                          34.954.528,71           36.940.075,43           36.035.454,06            37.965.224,73              41.274.005,65              44.336.944,80               47.035.660,77              49.866.782,51              52.141.196,99             69.826.272,56                

Balance of plant -                              -                              -                              -                               -                                 -                                 -                                                -                                 -                                 -                                  -                                    -                                    -                                     -                                    -                                    -                                   -                                      

Floating substructure -                              -                              -                              -                               -                                 -                                 -                                                -                                 -                                 -                                  -                                    -                                    -                                     -                                    -                                    -                                   -                                      

Subcomponentes estructurales 11.154.452,40        30.280.068,00        46.030.140,00        57.676.320,00         128.784.567,60        207.845.734,53        202.369.992,13                       202.208.708,52        208.461.761,50        198.376.783,73         203.882.073,53            216.223.009,09            226.580.886,45             234.486.032,65            245.593.738,15            253.689.884,81           335.627.259,10              

Componentes electromecánicos (System) 662.652,90              1.827.130,50          2.901.015,00          3.868.020,00           9.154.992,60             15.353.197,00           14.948.713,59                          14.936.799,85           15.398.701,82           14.653.742,34            15.060.408,37              15.972.011,46              16.737.129,55               17.321.068,73              18.141.575,30              18.739.623,34             24.792.192,34                

Secondary steel 765.478,35              2.110.650,75          3.351.172,50          4.468.230,00           10.575.594,90           17.735.589,64           17.268.341,56                          17.254.579,14           17.788.155,55           16.927.598,91            17.397.368,29              18.450.427,03              19.334.270,35               20.008.820,77              20.956.647,33              21.647.495,93             28.639.256,67                

Ingeniería 5.577.226,20          15.140.034,00        23.015.070,00        28.838.160,00         64.392.283,80           103.922.867,27        101.184.996,07                       101.104.354,26        104.230.880,75        99.188.391,86            101.941.036,77            108.111.504,55            113.290.443,22             117.243.016,33            122.796.869,07            126.844.942,40           167.813.629,55              

Resto: Corrossion protection + ensamblaje -                              -                              -                              -                               -                                 -                                 -                                                -                                 -                                 -                                  -                                    -                                    -                                     -                                    -                                    -                                   -                                      

Mooring systems -                              -                              -                              -                               -                                 -                                 -                                                -                                 -                                 -                                  -                                    -                                    -                                     -                                    -                                    -                                   -                                      

Líneas de fondeo 6.904.755,00          18.564.975,00        27.670.500,00        33.140.250,00         70.669.170,00           110.532.552,46        107.620.547,62                       107.534.776,85        110.860.156,17        105.496.955,73         108.424.673,90            114.987.594,76            120.495.923,45             124.699.887,46            130.606.975,44            134.912.513,67           178.486.884,55              

Anclas -                              -                              -                              -                               -                                 -                                 -                                                -                                 -                                 -                                  -                                    -                                    -                                     -                                    -                                    -                                   -                                      

Jewellery 572.466,96              1.539.205,20          2.383.056,00          2.836.548,00           6.036.956,64             9.502.626,33             9.252.277,51                            9.244.903,69             9.530.790,84             9.069.709,57              9.321.409,29                 9.885.632,07                 10.359.190,20               10.720.610,42              11.228.450,41              11.598.603,09             15.344.748,05                

Resto: topside connections + instalation aids -                              -                              -                              -                               -                                 -                                 -                                                -                                 -                                 -                                  -                                    -                                    -                                     -                                    -                                    -                                   -                                      

Offshore substation -                              -                              -                              -                               -                                 -                                 -                                                -                                 -                                 -                                  -                                    -                                    -                                     -                                    -                                    -                                   -                                      

HVAC electrical system 274.201,20              756.054,00              1.200.420,00          1.600.560,00           3.788.272,80             6.353.047,03             6.185.674,59                            6.180.744,77             6.371.876,62             6.063.617,52              6.231.893,12                 6.609.108,19                 6.925.708,78                  7.167.338,78                 7.506.858,74                 7.754.326,90                10.258.838,21                

Auxiliary systems 39.987,68                110.257,88              175.061,25              233.415,00               552.456,45                 926.486,03                 902.077,54                                901.358,61                 929.232,01                 884.277,56                  908.817,75                    963.828,28                    1.009.999,20                  1.045.236,91                 1.094.750,23                 1.130.839,34                1.496.080,57                   

Foundation 103.394,07              288.574,65              459.634,50              644.436,00               1.586.828,88             2.714.574,83             2.643.058,75                            2.640.952,30             2.722.620,47             2.590.905,34              2.662.807,33                 2.823.986,45                 2.959.265,79                  3.062.511,16                 3.207.583,65                 3.313.323,59                4.383.468,88                   

Resto: topside structure 714.823,20              1.995.084,00          2.809.170,00          4.086.810,00           10.233.568,80           17.364.549,87           16.907.076,92                          16.893.602,42           17.416.016,07           16.573.462,82            17.033.404,32              18.064.432,41              18.929.785,16               19.590.223,57              20.518.220,99              21.194.616,60             28.040.105,28                

Resto 1.249.138,80          3.444.246,00          5.468.580,00          7.291.440,00           17.257.687,20           28.941.658,71           28.179.184,24                          28.156.726,16           29.027.437,92           27.623.146,48            28.389.735,32              30.108.159,54              31.550.451,11               32.651.210,02              34.197.912,06              35.325.266,99             46.734.707,40                

Installation and commissioning 1.298.700,00          4.188.307,50          11.309.512,50        17.857.125,00         21.645.000,00           44.738.544,68           71.545.008,19                          69.660.138,93           69.604.621,62           71.757.058,03            68.285.590,02              70.180.630,13              74.428.647,72               77.994.053,68              82.766.854,88              86.687.556,85             89.545.264,78                

Operations and maintenance -                              -                              -                              -                               -                                 -                                 -                                                -                                 -                                 -                                  -                                    -                                    -                                     -                                    -                                    -                                   -                                      

Operations -                              -                              -                              -                               -                                 -                                 -                                                -                                 -                                 -                                  -                                    -                                    -                                     -                                    -                                    -                                   -                                      

Maintenance 557.476,92              838.300,32              1.622.083,32          2.741.773,32           4.363.393,32             7.738.680,90             13.231.679,64                          17.920.740,37           22.034.015,65           25.794.960,56            28.807.951,80              31.543.346,52              34.183.784,72               36.676.825,44              40.674.314,62              44.675.973,90             48.606.728,80                

Resto -                              -                              -                              -                               -                                 -                                 -                                                -                                 -                                 -                                  -                                    -                                    -                                     -                                    -                                    -                                   -                                      

Capacidad total instalada en el Mundo 2023-2040E
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According to estimates, it is expected that the sector:

Expected economic impact 

Genere 6.783 empleos 
directos en Euskadi a 2040
+ 6.161 empleos indirectos

Equivalente al 0,7% de la población 

ocupada en Euskadi en 2022

Incremente su facturación hasta 

alcanzar los 1.424 M€ a 2040

con un impacto de 858 M€ de PIB en 

Euskadi

Equivalente al 1,0% del PIB 

de Euskadi en 2022
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THANK YOU
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