Design and Construction of Wind Turbine Tower for Hokkaido Project
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21000kW wind farms are under construction at both Esashi and Horonobe in Hokkaido by NKK, and these
will start to supply power in spring of 2002. In these projects, the tower is elevated in comparison with our
previous type because the amount of wind turbine’s generating to be increased. This report is especially
stated about the design and construction of the tower including its foundation for LAGERWEY-LW50/750

wind turbine.
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Fig.1 Site location of Esashi & Horonobe
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Table 1, 2
g Table 1 Basic design data in LAGERWEY's instruction
§ fa0t T Weight Projected area in Projected area in
ERE M . 21.7m ype (t) operation (m?) cut-out (m?)
 F—— g LW50/750 54.8 Max. 188_inc|. wind Max. 81 i_ncl._wind
X: L] factor in front factor in side
B I~ |
v o Table 2 Parameters of wind load based on Japanese
93 L building law
26.9t
ERE A 24.0m
qE 2 E Site Basic wind velocity Vo(m/s) Geographical
[T location —AVG. per 10 minutes roughness class
=N Esashi 34 (in easy hill)
s R paars Horonobe 32 (along sea line)
E 11 g 44,6t
g I 24.0m (2),(3) LAGERWEY
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Fig.2 Elevation of hub height 74m tower
for LW50/750
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Fig.3 Detail of tower field joint flange (GL+48300)
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Fig.4 Comparison of S-N curves by weld categories
(Butt welding wi/finishing)
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Fig.5 Comparison of S-N curves by weld categories
(Vertical seam welding)
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Table 3 Material properties of steel plate of tower

Base steel .
Part (1S grade) Improved properties
Tower body SM490B Charpy absorEtzlgn energy 27J in
Field joint Charpy absorption energy 27J in
flange & SM490C —20 , and 25% elongation along
base plate plate thickness
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Photo 2 Tightening of PC anchor bolt
by hydraulic Jack (Horonobe)
Photo 4 Carrying of tower block into site (Horonobe)
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Photo 3 Protection caps for exposed PC
anchor bolt’s thread (Esashi)
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Photo 5 Construction of foundation w/RC pile (Esashi) Photo 7  Lifting of tower bottom block by 350t crane

(Horonobe)
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F10T-M30
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Photo 6 Construction of foundation w/steel pile
(Horonobe)
PC
24N/mm?2
Table 4
Table 4 Outline of foundation system
| Site Bearing system Bnd bearing | £ ing shape Photo 8 Setting of rotor & blades on ground (Esashi)
ocation capacity
Spread foundation 30t/m? 12m width
Esashi . octag_o n
RC pile 4-¢ 1500 320t 12m width
(L=6m) square
Screw steel pile
Horonobe witoe wing 1200()ttfgjruslrl1-c?rl{ct 12m width
16-¢ 406.4x 8 term) octagon
(SKK490, L=7m)
3.3
550t 350t
30t 74m
3 45t Photo 9 Installation of LW50/750 wind turbine

Photo 7

(Esashi)

—79— NKK No0.176 (2002.3)



1)

)

®3)
JIs

4)

2002

NKK

No.176 (2002.3)

—-80-

1) LAGERWEY the Windmaster. “Tower Verification Report for
NKK?”. (2000).

2) - ».(1993).
3) “

». (1989).
4) " NKK

No.168(1999).

Tel. 045 (505) 6535
E-mail address : nemotodk@nkp.tsurumi.nkk.co.jp

Tel. 045 (505) 7722
E-mail address : masudah@eng.tsurumi.nkk.co.jp



