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The study on substructure design and analysis for SMW offshore wind turbine
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Abstract: This study aims at dedicating to relevant technology fields by suggesting design methods of structures and estimating
their safety in relation to substructure for offshore wind power requiring high safety to various environment conditions.
Especially, with respect to SMW Offshore Wind Power System, this study will provide information about major wind directions
and duration in combination with the developing wave climate at the test field. Therefore, connections between wind fields and
approaching wave trains will be estimated and their intensity, direction and time shift will be pointed out. Furthermore, the lo-
cal pressure distribution of breaking waves will be investigated by physical and numerical modeling. The currently applied
structural and fatigue assessment of support structures for offshore wind energy converters is based on common design rules.
Normally, constructions in structural engineering are treated as limited, single structures. This means that varying aspects of man-
ufacturing are considered by high safety factors.
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Figure. 1: Type of Substructure
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Table 1: The harmonic constant and inharmonic constant of
tide

Topic Latitude Yeong Kwang Offshore Mast
QEe ot £« QEe Om Qg 35° 27° 55" N
Obscrved position | 15 g e o | ose n SN | 1267 07" 45"
E
Ob d i 2011.02.01.~0 | 2011.01.01.~01. | 2011.04.12.~0
served time 7.31 31 6.17
Harm Compon Semi Crust Sennt Crust Semi Crust
ent tide | range 0 range ) range )
on topic (cm) (cm) (cm)
ic ¢ M2 195.1 | 75.14 | 200.9 70.55 | 187.7 | 50.09
onstan S2 7472 | 127.4 | 76.88 122.5 | 71.29 | 103.1
t K1 3291 | 275.1 33.18 271.8 | 31.24 | 252.1
01 24.85 | 238.1 25.25 235.6 | 25.86 | 213.5
Mean
high . . .
2h 35min 2h 26min 1h 44min
water
interval
Mean
. low 8h 47min 8h 38min 7h 56min
inhar water
. | interval
monic
Highest
consta high 655.16m 672.58m 632.18cm
nt water
Mean
sea 327.585m 336.29m 316.09cm
level
Lowest
low 0.00m 0.00m 0.00cm
water
Tide form 0.21 0.21 0.22
number
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Table 2: The velocity (cm/s) of a moving fluid according to

re-turn period and wind directions

period| ¢ I \NE| NE | E | E | ESE| SE | SSE
(year)

lyr |12.77] 11.06
S0yr | 16.85 | 1631 | 15.81 | 1426 | 14.10 | 15.08 | 1451 | 14.65

1;;2‘;3‘ S | ssw| sw

lyr | 11.6 | 11.46 | 10.74 | 102 | 10.87 | 12.19 | 13.87 | 14.41
50yr | 15.01 | 14.91 | 13.68 | 14.18 | 13.94 | 14.83 | 16.22 | 17.61

g ~HEH FIS Taple 37 o] BA59tHS].

Table 3: The peaks spectral period according to spectral

models
Peak spectral Period,
No | HS TS spectrum
Tp
1 B-M 12.3457s
2 | ™ | 8 TioNswap 12.6582s
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Figure 2: Jacket Type Substructure
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Table 4: Load of each direction

Fx Fz

e

T Fy

-6760.4 1796.7 1741.6

Load (kN)

ghaut Pz Yol g ks A A38W A|95.(2014. 11)

Figure 4: Direction if total load

Table 5: Weight and Properties of Structure

Wind Turbine
Item Specification Weight
Nacelle--Hub 200x60x60m | 33,4 ton
(L x B xH)
Blade (67.0+1.0m/H) x 3Pcs | 92.4 ton
Tower 71.8m (3Pcs) 340.2 ton
Total Weight - 770.0 ton
Hub Ht. 100.0m above M.W.L
Rotor Dia 140.0 m
Substructure
Item Specification Weight
Transition Piece 6.0 x9.9m 231.0 ton
Jacket 10.0 x 28.0m 429.0 ton
Jacket materials property of matter that applied to inter-
pretation
Modulus of elasticity 200000 Mpa
Poisson’s ratio 0.3
Density 7.80E-06 kg/mm®
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(a) Axial Stress (Pa)

(b) Combined Stress (Pa)
Figure 6: Stress distribution
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Table 6: Ocean Environment
Mean Water Level 6.73 m

Water Density 1025kg/m3

Tide Height 336 m

Surge Height 442 m

Wave Height 13.76 m

Wave Period 13.15 s
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