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ABSTRACT

Recently, the development of offshore wind farms based on past technical experiences from onshore wind
turbine installations has become a worldwide issue. This study investigated the technical issues related to
offshore wind farms and large-diameter monopiles from an economic perspective. In particular, the monopile
foundation system (MFS), which is the most important part of the proposed fast construction system, is applied
for the first time in Korea, and structural verification is essential because it supports large-diameter monopiles
and is in charge of excavation. Therefore, in this study, a rapid construction system for large offshore wind
power generators was introduced, and stability verification was performed through the structural analysis of the
MES.

Keywords : Offshore Wind Power Generator(silat 22 27[), Monopile(2=Zl2), Reverse Circulation Drllhng
(Y2t =213), Monopile Foundation System(Z2 =1t 7| =AM X| A[AH, Rapid Construction(&1Z58H 714d)
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Pkl 4] Alo] & A3t H FH = oF 102715
o2 73 o] Paslty &Ho=w g
Force 1051.2ton(350 bar), 3153 Load 150ton3} 2
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Table 3 Load condition

Model name RD750
Maxaizasing mm 7500
Max. dia. mm 7552
Lifting stroke | mm 750
kN | 5890.5 10308.4

Lifting force ton | 6007 (200bar) 10512 (350bar)

Push down kN [1885.0+1430.9(Deadweight)|3315.9
force ton | 192.2+145.9(Deadweight) | 338.1

. Yield Allowable . Low | High
Part Material strength stress Rotation speed | rpm 029 087 (0~0.87)
Wedge SCW480 | 275 MPa | 165 MPa Torque KNm | 13221.1 | 4415.3 | 15424.6 (350bar)
Pin SCM440 | 834 MPa | 500 MPa (300bar)  |ton™m | 1348.2 | 4502 | 1572.9
Clamping force | kN 19627
Etc. SM490A 315 MPa 189 MPa (200bar) ton 2001
Leveling force | kN 8482
Table 2 Material properties (200bar) on 865
Weight ton 150
. Modulus of : Poisson’s
Material clasticity Density ratio
Table 4 FE Model Statisti
General 1210,000 MPa| 7750 kg/m®| 03 able odel Statistics
Item Value

1.67 (17&A o diall FEAE9] 60% AHE)S A-8-3)
Ha, 58387 AE EAXE Table 1, Table 20
Zvzy %7] A

Type of elements Solid elements

Number of elements 390,778

Number of nodes 873,150
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Fig. 6 Finite element model
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Fig. 7 Leveling cylinder constraint boundary condition
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Fig. 8 Stopper constraint boundary conditions
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Fig. 9 Self-weight : Push-Down Condition

431 7% A=A

g5 AT (Leveling Cylinder)o] AH = H-9|
o =7 ko] $EL AFEE ACT spAE Y,
Z W 958 743593 Fig 79 JER 2B
3 (Stopper)2] AW HZF F9lo 73 WY 52
A== Aoz 1A X, Y B &5S 143}
A3 Fig. 8o YERASAT

B Moment: 15425010 N'mm
Components: 0,0,,1.5425e+ 010 N*mm
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B Remiote Force: 18852+ 006 N
Compomnents: 00,1885 0056 M
Location: -3995,1, -11.59 1, 13984 mm

Fig. 11 Push-Down Force
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Fig. 12 Torque : Lifting Condition
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Fig. 13 Lifting Force
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Fig. 14 Vertical pressing load acting on wedge
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Fig. 15 Horizontal pressing load acting on wedge
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Fig. 16 Von-mises equivalent stress-the entire structure
(Push-Down Condition)
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Fig. 17 Von-mises equivalent stress - the entire
structure(Lifting Condition)

200bar AH&Z719] Leveling Force:= 865ton®|T}. <
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Table 5 Von-mises equivalent stress table

Equivalent

Part Unit stress Allowable value | Evaluation

ni
name Push | ... |(Safety factor 1.67)| Result

Lifting
down

Base

Mpa | 60.0 | 61.3 < 189.0 OK
frame
Drive

Mpa | 49.5 | 159.2 < 189.0 OK
frame
Chuck 1yl 353 | 1167 ¢ | 189.0 OK
frame
Casing
drive |Mpa| 31.4 | 159.2 ¢ 189.0 OK
frame
Bearing

Mpa | 21.6 | 78.7 < 189.0 OK
part
Casing
dive |\ ioal 353 | 1167| ¢ | 189.0 OK
frame
bearing
Chuck
fi
M Npal 26 | 78 | < | 1890 OK
bearing
part
Chuck
frame |Mpa| 28.9 | 89.7 ¢ 189.0 OK
bearing
Chuck | \ioal 415 | s48 | ¢ | 189.0 OK
cylinder
Leveling
. Mpa | 25.7 | 26.7 < 189.0 OK
cylinder
Stopper |Mpa |115.3] 295.0 < 500.4 OK
W;ige Mpa| 459 | 1213 | < | 165.0 OK

4.4 A A3t

M.F.S8¢] 8 H9¥ 28 Von-mises 5718
AI}E Table 59 YEFARATE oA Ard 3 whel o)
FAE FEAE] 1.679 St &S H 8ot 3 8-&
& MAA3}9 3, Push-down¥} Lifting “Jefjoll A 2] $
g F£XE5 #7] 3t} Base frame2| 79 3889
189Mpa ™ H] Push-down 60Mpa, Lifting 61.3Mpa .2
1= At Base frame 9} 9% T2 F9°] 39
FA = E7]5IH T Stoppers 31852 500.4Mpa tl
H] Push-down 115.3Mpa, Lifting 295Mpa®. 2 <1 =
ATk Wedge ping] A9+ 31883 165Mpa tH]
Push-down 45.9Mpa, Lifting 121.3Mpa > & 1= ]t}

Z, aMollA AEH 7 7919 Aol z4
3 3 &-gYnT AL FHES Hola Jom, o=
BE FZEL QAHG Aoz FAdHY E3] ¥
Casings 423t AJelolA g g o g F2ete
Push-down condition¥} CasingS XA+ ol A
Drive frameS “+<% Al 7]+ Lifting conditionol| 4 &] -
ZE2 A 2] Von-mises 57+H5% 3N ZAE Fig 16
I} Fig. 179 A5 A

b % M.F.S(Monopile foundation system)2]
Z2AF< 9l8te] M8 T4 ZE 1A ANSYS
£ AHESte FREAN S SIS L, A 2 59
o §¥ g Wy gdstnon Bz dAdst
Atk MLF.S9] Von-mises -8-# % 7+& 53t KDS 14
30 10 & FA A7 =3 H AN S W=
S FAsHTh. Base Frame 189Mpa TUiH]
61.3Mpa, Drive Frame< 189Mpa TIH| 159.2Mpa,
Chuck frame-2 189Mpa tH] 116.7Mpa 5 Table 59}
o] MFSe| F8 755998 Tx34S Tt F
A3t g8 8918 3L, Push Down¥} Lifting 7%
Ao FZ2A0 2 kS HFeAh

71k vkel o] FAEe] FAL 7|3ko] A8 F
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