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Fixed wind turbine
(G_ravity)

.

Substation -",1

~

Inter-array cable

Export cable

X2 PEEREDEEDOA A—TY
Image of offshore wind power generation.
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Dynamic cable
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Conductor
Conductor screen
TR-XLPE Insulation
Insulation screen
Wire shield
Aluminum-foil

PE sheath

Filler

Binder & Bedding
Wire armor
Polypropylene yarn
Optical fiber

3 Semi-dry HERRIKE )7 — 7V ORI
Cross section of semi-dry structured submarine cable.
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Polyethylene sheath Copper conductor

Optical fiber Conductor screen

Formed filler
Steel wire armor

Polypropylene yarn

R4 AC275 kV 1400 mm? #EJEE ) 77— 7))V
AC275 kV 1400 mm? submarine cable.
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Wind conditions in the seas around Japan.
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Polyethylene sheath Copper conductor
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Filler

Binder & bedding

XLPE insulation

Insulation screen
Wire shield

Steel corrugated sheath

Steel wire armor <

Polyethylene sheath

6 AC66kV 100 mm? ¥4 F3Iv 27 r—"7)
AC66 kV 100 mm? dynamic cable.
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Spar-buoy

Semi-submersible  Tension leg platform

®7 AR EOH

Example of a floating wind turbine.
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Cost

AC system
Break-even point DC system

Cable cost

Equipment cost

Line length !

K8 LBy AT LDTA K
Cost comparison between AC and DC systems.
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Comparison of space charge characteristics between
AC and DC materials.
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Polyethylene sheath Copper conductor

Bedding tape \ Conductor screen

Polyethylene rod «_ DC-XLPE insulation

Steel wire armor < ¢ Insulation screen

Polypropylene yarn Lead sheath

10 DC525 kV 1800 mm? #iCTE )7 — 7'V
DC525 kV 1800 mm? submarine cable.
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51 ZERXFELRHEER T BEEHT — 7 I O% il
FERAXMFEBIRE N7 — 7V O EFIEG % R1212757 7,
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5. FHY =7 Tr—7NEH0TA L&D MHEAEEE
Tl =7 WEB &AM, V=T RIFEN o THRET &% 5D,

g1 BRI — 7V OA R

Installation results of cables for offshore wind power.

Name Year Turbine type Remarks
Setana 2003 Fixed | Lpe first project
in Japan
Hibikinada .
(NEDO) 2012 Fixed
Fukushima 2013 Floating ACE6 kv
dynamic cable
Fukushima 2014 Floating -
Fukushima 2015 Floating -
Fukushima 2016 Floating -
Choshi 2015 Fixed B
(NEDO) (Repairing)

R 11— 7 VAR AR B
Cable installation barge “KAIYO".

Pull-in equipment

Cable installation barge
-

Submarine cable 1% pull-in

D

N Semicircular
§. sheave

\
\
N
~

CPS’ g/

Submarine cable 2™ pull-in

12 FBERAHIEE D) 7 — 7 WA i TNEB)

Example of submarine cable installation procedure.
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DEREBAE LR L, e T &% %o

Joalk L7z &9 12203042 LLRE, RN BRI JE R O E A A
Wind 2L FHEINL, F—7IWEEZT TR, i
V) B S BIEAZERT 2N RFERITo T <,

Offshore substation

Cable Installation barge
Buoy (A)

¥ + < BS
Dynamic cable (A)

Dynamic cable (substation end) pull-in

&

Submarine Joint box (A)
cable Buoy (A) .
Dynamic Protection
cable (A) tube (A)

Dynamic cable (substation end) laying, joint box (A) setting

a8

Turbine

\
\
Submarine cable end? \

Submarine cable laying, submarine cable end temporary placing

&
ﬁ\-—m

Buoy ) pynamic cavle (B) /¥

Protection 4"~ [ s Suglmarir e
tube(B) /’ \Ca /e
Joint box (B)

Joint box (B) setting

13 ¥4 F 3 v o —7 VAT
Example of dynamic cable installation procedure.
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Thbo 77, Jlk L7 X I 18O Gl e i e ik
BIEPKE R L0, F— 7R ER BT Tk

WL e D, B4R T#EY), FLENEXEDOITAMIB
WEARTIE362% % 50 THEY), 2 RUMNII LT
2D RIS T A MEANDBIZ R b,

2.9% 6.7% 7.7% 7.2%
AN \
Total cost 23.8% - 36.2%
= R&D Wind turbines = Foundation

= Installation = O&M
®14 ¥ FESIEEO T A MR GERR) 14

Cost structure of offshore wind industry (Fixed).

Electric system Removal
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AR ENTZ T — TNV AT A iEL 2 EHMTH 5 7,
FENTIZ L o TRDAHZ L DIRETH L T L5, Fvp B PSR
BRI NLELRDEEBEDOr — TNy AT LIZIIEM ST
ETHHEEZ TN D,

X151k, AP TIHRMLAMEET VT Y AL wEHE L7
DRS Server & H\C, EHELEEETI 7 — 7 )V O ARl
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LD EHICEIESHIE E N TWL Z Db b, F2,
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DRS-Server

Weather Device ‘ Date Iogger

Power
controller
DRS-Gateway
DC power
Thermo Temperature supply
Distribution Conductor ouple 4

measure
Temperature Opt|cal fiber
System

Conductor
Insulation

Sheath
Wire armor

DC-XLPE composite submarine power cable
(Optical fiber integrated)

15 DRSHlIfHZEERE 7V
DRS control experiment model.

- Estimeted conductor temperature
~—— Measured conductor temperature
—— Generated current

— Applied current Direct buried section

100
90 v 2800
(_d\" during load control ﬂ
O 80 f “‘/ r ﬁ‘ \f‘ 2400
L2 G

S 70 " 2000 <
1\ I \ 1 £
g 50 [ i \1 \ 1200 8
,E’ 40 \‘ H \ 800

30 1 ' i W 400

70 80 90 100 110 120 130 140 150
Time / h
(1) 7= IWEFRE CBEERE
Conductor temperature of cable and applied current.
—— Difference between measured and estimated temparature

) 2
0\ 0 Wuﬂ.n M A .M&
'_ I WWV\;\,IUV“VU Y W‘\ﬂ"\fw"
<2

-4

70 80 90 100 110 120 130 140 150
Time / h
(2) BIFBEDHTESE
Error of estimated conductor temperature.

B 16 DRS il il 52 Bt . 0 — 15l
Example of current control experiment results used
DRS.
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RF2ATH T EITEE L Vo WIEET 7 — 7V OYG, Bl
& Remotely operated vehicle & Fi\>To — 70V O % - #LERIR
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WM BT ATANEREN TV,
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BRI =HbERNGE L2 DTHY, WHEEBF—T LD
&9 1A KA TR D 2 WEREE T OAEiF S LB IC DWW T
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