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In general, the installation of offshore wind turbine have been carried out by a jack—up barge or wind turbine installation vessel,
In case of using jack—up barge, an additional barge is required to transport offshore wind turbines, During the transportation,
barge is affected by environmental conditions such as wave, wind etc. So, it is important to secure the static and dynamic
stability of the barge, In this study, fundamental research was performed to evaluate the stability of barge due to use the guide
frame, The analysis for static stability of barge was performed under the two loading conditions with or without wave and those
results were evaluated according to the Ministry of Oceans and Fisheries rules, Also motion analysis was performed under the
ITTC wave spectrum using buoy data and evaluated based on NORDFORSK guideline by using commercial software Maxsurf
Motions,
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Fig. 1 Wind turbine installation vessel
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Table 2 Wave data of wave buoy at Yeonggwang

Average Average
Month significant wave wave period
height(m) (sec)
1 1.189 5.4
2 0.954 4.9
3 0.800 4.8
4 0.460 4.2
5 0.452 4.0
6 0.308 3.8
7 0.406 4.4
8 0.392 4.8
9 0.466 4.4
10 0.739 4.5
" 0.907 4.7
12 1.412 5.5
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Fig. 4 Concept design of guide frame for tower

Table 3 Main particulars of barge

[tem Figures
L xBxD (m) 76.0 x 26.0 x 5.1
Lightweight (Ton) 1,410
LCG (m) 37.6
TCG (m) 0.0
VCG (m) 3.6
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Fig. 5 Geometry of 76m class barge for transportation

Table 4 Main particulars of wind turbine

Type—1 Type—2
ltem | Weight Size Weight Size
(Ton) | (WXHXL, m)| (Ton) | (WXHXL, m)
Nacelle | 130 |4.8x5.6x13.3] 120 |4.8x5.6x13.3
Hub 30 | ®5.1x43 | 30 | ©5.1x43
Blade | 11 |4.2x4.2x48.0| 14 |4.2x4.2x65.0
T?évf,\r/l_)1 65 |4.5x45%15.0] 80 [4.5%4.5%18.0
Tower=2| o) 14 4x4.5x25.0] 67 |4.4x4.5%32.0
(MID)
Tower=3| )0 |3.8x3.8x25.0 40 |3.8x3.8x25.0
(TOP)
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Table 5 Loading conditions

Type—1 Type—2
ltem Total LCG TCG VCG Total Total LCG TCG VCG Total
mass (m) (m) (m) FSM mass (m) (m) (m) FSM
(ton) (ton-m) (ton) (ton-m)
Lightship 1410 | 37.635 0 3.600 0 1410 37.635 0 3.600 0
Deadweight 700 29.675 0 11.706 0 758 30.347 0 12.504 0
Guide frame_1 35 20.300 0 8.100 0 35 20.300 0 8.100 0
Guide frame_2 35 28.300 0 8.100 0 35 28.300 0 8.100 0
Guide frame_3 35 36.300 0 8.100 0 35 36.300 0 8.100 0
Guide frame_4 35 44.300 0 8.100 0 35 44.300 0 8.100 0
Guide frame_5 35 52.300 0 8.100 0 35 52.300 0 8.100 0
Guide frame_6 35 60.300 0 8.100 0 35 60.300 0 8.100 0
Margin 91 37.500 0 5.100 0 91 37.500 0 5.100 0
No.1 W.B.T.(P) 0 56.804 | —-9.750 0 0 0 56.804 | -9.750 0 0
No.1 W.B.T.(CP) 0 56.804 | —-3.250 0 0 0 56.804 | —3.250 0 0
No.1 W.B.T.(CS) 0 56.804 | 3.250 0 0 0 56.804 | 3.250 0 0
No.1 W.B.T.(S) 0 56.804 | 9.750 0 0 0 56.804 | 9.750 0 0
No.2 W.B.T.(P) 0 10.492 | -9.750 0 0 0 10.492 | -9.750 0 0
No.2 W.B.T.(CP) | 29.280 | 7.647 | —-3.250 | 0.264 | 281.479 | 55.344 7.355 | =3.250 | 0.473 | 281.479
No.2 W.B.T.(CS) | 29.280 | 7.647 3.250 0.264 | 281.479 | 55.363 7.355 3.250 0.473 | 281.479
No.2 W.B.T.(S) 0 10.492 | 9.750 0 0 0 10.492 | 9.750 0 0
Total loadcase 2470 | 34.889 0 6.256 | 562.958 2580 34.890 0 6.656 | 562.958
GGo 0.228 0.218
KGo 6.484 6.884
SHAMERUNY |9 2UR2 MR Al A== 2 2 Oi7] AlZ = Table 61 20| SHAFZZLMY| Type-1, 2 25 F& )M
2 12{510{ SiHO|| 27| Rilsh= 22 SEE iR, 2zt 712 I R=H oSk 2ok ol 2 FuE 7K of &t
9| sHAMZEHUNMY|E MAst 252 Fig. 62 2t siAMEL S| EM Bl S= HIX|MS MEIR w2} vix|
719l M Al ZXIL| ols F M| Zidg Deisiod iR 7MY Meo| 2t S2of| Hls slE2| 0| Zot MI|= olRE M
2 =slen, Elglel 249 M| ©ME 1510 M5olM M ZtEIct
ojgheto = Xi10| JHSSIES HiAISIUCE SRIM ALt Al HE
=l MY =72 Table 52 220, of uff Muk2 M==ojof x|t Table 6 Results of stability analysis
WRHAE IS 0|10 APt Bl xS 13siie of Condition | Full loaded Full loaded
2 olsl LHSHE AKp4 BIfs SA AlM Al DRIt Item (Type-1) (Type-2)
Displacement (ton) 2470 2580
3. ﬂ’é‘!é‘,‘ |7:-|IE 7E:|J_'—|' Draft at midship (m) 1.418 1.478
KGo (m) 6.484 6.884
BM (m) 41.546 39.892
3.1 dy 524 GoM (m) 35.062 33.008
Result Satisfied Satisfied
xast 2212 0lslof HixIMe| HH BasS AEE 2 (>00%68) | (> 0.096)

JSNAK, Vol 54, No, 3, June 2017 199



|
[
D
D
[
O
D
L

— o i —-—rﬁTﬁTﬁ

(b) Wind turbine type—2
Fig. 6 Loading conditions of wind turbine
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Table 7 Results of stability analysis with sinusoidal

wave
Condition Full loaded Full loaded
ltem (Type-1) (Type-2)
Displacement (ton) 2470 2580
Draft at midship (m) 1.509 1.242
KGo (m) 6.552 6.877
BM (m) 41.328 39.705
GoM (m) 34.776 32.828
Result Satisfied Satisfied
(> 0.095B) (> 0.095B)
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Fig. 7 Panel for numerical simulation

(d) Acceleration of heave

Fig. 9 Results of motion analysis
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Table 8 Parameters for motion analysis

ltem Figures
Draft (m) 1.5
Trim (m) 0.0
VCG (m) 6.9
Gyration of roll (m) 10.4
Gyration of pitch (m) 19.0
Gyration of yaw (m) 19.0

Table 9 Criteria for accelerations and roll motion

RMS
. RMS lateral | RMS roll
vertical . .
. acceleration motion
acceleration
Light manual 0
0.20 0.10 6.0
work 9 9
Heavy manual o
0.15 0.07 4.0
work 9 9
Intellectual work 0.10g 0.05g 3.0°
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