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JFE Engineering’s Initiatives in Offshore Wind Power Foundation

Business
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Abstract:

In recent years, offshore wind power generation has been introduced in Japan. In order to further spread this
business, it is necessary to improve the design techniques of the foundation structure. In Europe, which is a leader in
this field, the superelement approach, in which a wind turbine and a foundation are modeled separately, is widely
adopted for the design. The validity of this approach is confirmed in this paper. In addition, there are no companies
capable of manufacturing monopile foundations in Japan. As a result, project owners are forced to procure them from

overseas. To establish the first monopile manufacturing business in Japan, we are working on the construction of a

monopile factory and establishment of shipping, transportation, and a quality control system of monopiles.
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[Superelement approach]

T Step2: Wind wave coupled analysis !
(Usmg bladed) 1

Stepl: Superelement creation
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[Integrated approach]
Wind wave coupled analysis (Using bladed)
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Fig.1 Comparison of superelement approach and integrated
approach
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Wave direction =0°
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Fig. 2 Total horizontal force and total overturning moment,
etc. (210 to 260 sec)

PR TH b, KT v 7y b OGS, JEIRGE BT DL
T —RIB LT, BT BT, 1T REISE
DOEM L~ IERICE L Ic Y, ENTRIETS 2880
WD T <, BNRHRGFT 2 v DiREr T 2 7 — 2 03%
(VRIS
%’l*tzf LTid, HEERPRFRE LG L2k, A
WCEHEICEFTE 5 &9, FHMRETOERR» L 53
%ﬁ%ébﬁﬂf%%%ﬁ%#$—b?; 5%y bk
FHOFEMNERET 2 PO TEETHS EEZ T
%,

2.2 LI HFBF ERNDEREET

LWikki3 2010 FEE> & ARSI FJE ) FERER T O B
%Lu%%‘b da;)éﬁtﬁifco)v’f ]\77 Anlunijd‘mf&’@t

T, I RS C 13RS S Be v BRI EBED
TR, RRGREE 2 SR oERE K-> T3,
22T, T REERRF OO —Hle LT,
JREREIE ¥ BERSE O € 7 vk 2 R 2 Bl g
DI VEREFIC DWW TR 3,

s =

21719



JFEx> v =797

B 2 VEEASIEREREA DR #H A4

Total horizonatal force ()\)
4000

—— In-house developed ¢

Blddtllgld) ‘\
. 2000

ode (Superclement

Force 1kN7

f/\ﬁ

390 400 420
Time (Sec)

370 380

Total horizonatal force (X)

S i
\ Al AT
b LA [ | - In-house developed code (Superelement) |
— Bladed (Integrated)
370 380

390 400
Time (Sec)

2z
2

(kN)

Torce

410 420

Overturningmoment (Global Y)

o, f\ﬂl\nf\/\ A(\A A
: HANVVW
2 50000 ode (Superelement)
£
= Bladed (Imegmted)
370 380 390 400 410 420
Time (Sec)
Overturningmoment (Global Y)
‘Z 100000 1~ —— In-house developed code (Sup ]
; Bladed (Integ(ated)
: " \ /\/WW
s . g \
= 0 F,\
0 380 390 400 410 420
Time (Sec)

Wind velocity

M/‘«M o

W \ Al
W " w WﬂWVWWmPM

g
EPN |
2% S ot necelle
370 380 390 400 410 420
Time (Sec)
Surface elevation
_ /|
:, A
- Tl —
2 ne / b\\ ,/ \\ 7N\
ol e SN SN N
= A N N/ \ / atorigin
. N A e ore
0 3%0 350 160 4t 430
Time {Sec)

3 KT H ERBERRIE— A MED (370~420 sec)

Fig.3 Total horizontal force and total overturning moment,
etc. (370 to 420 sec)
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Fig.4 Section force at connection point (370 to 420 sec)
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