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Project LocationProject Location
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Project TargetProject Target

Offshore floating wind farm project

Introduction of new renewable energy

Trial project of total system verification

Potential availability of wind energy in
Japanese EEZ

To help industrial revival of Tsunami-
damaged regions in Fukushima Prefecture

To be performed as consortium project
financed by Japanese government
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Project formationProject formation

Fukushima Offshore Wind Farm Consortium

Project Integrator
Japanese Leading Companies

Technical

advisor…………
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Project Outline (1)Project Outline (1)
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Project Outline (2)Project Outline (2)
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Power Transmission System
1st stage outline

Power Transmission System
1st stage outline
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Development of Riser CableDevelopment of Riser Cable
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Outline Spec. of Riser CablesOutline Spec. of Riser Cables

Unit 66kV 22kV

Outer Diameter of
Cable

mm 175 150

Cable Weight
kg/m
(in air)

53 43

Moisture/Water
barrier

----
Corrugated
Stainless Steel
Sheath

Stainless Steel
Foil Laminated

Tape

Optical Fiber Unit ---- 8 fibers x 3 unit 8 fibers x 1 unit

Steel Armor ---- Two Layers
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Important Aspects of
Riser Cable System Development

Important Aspects of
Riser Cable System Development

22kV Riser Cable
• Moisture/Water barrier structure and its
properties

• Mechanical properties for dynamic
movements

66kV Riser Cable
• Mechanical properties for dynamic
movements

Transition Joint (66kV Riser to Submarine)
• Water pressure resistance
• Tensile strength on conductor joint sleeve as
well as whole structure
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Design Flow of Riser Cable (1)Design Flow of Riser Cable (1)
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Design Flow of Riser Cable (2)Design Flow of Riser Cable (2)
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Design of 66kV Riser CableDesign of 66kV Riser Cable

Conductor 3 x 100 mm2

XLPE Insulation 11 mm

Inner PE jacket 3.5 mm

Armour
Galvanized steel
wire (6.0 mm)

Outer PE jacket 6 mm

Outer diameter 175 mm

Weight 53 kg/m in air



66kV Riser Cable66kV Riser Cable



22kV Riser Cable22kV Riser Cable

Conductor 3 x 150 mm2

XLPE Insulation 6 mm

Metallic sheath
Stainless steel
foil laminated
tape(0.6mm)

Inner PE jacket 3.5 mm

Armour
Galvanized steel
wire (6.0 mm)

Outer PE jacket 6 mm

Outer diameter 147 mm

Weight 43 kg/m in air



22kV Riser Cable22kV Riser Cable
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Design of 66kV transition joint
between riser and submarine cable

Design of 66kV transition joint
between riser and submarine cable

Water Pressure
Resistance

1.5MPa

OK

Tensile Strength on
Conductor Joint Sleeve

> 7kN

Power Cable splice

Fiber optic splice



66kV transition joint
between riser and submarine cable

66kV transition joint
between riser and submarine cable
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Design of 66kV submarine cableDesign of 66kV submarine cable

Conductor 3 x 100 mm2

XLPE Insulation 11 mm

Metallic sheath
Extruded lead alloy

(2 mm)

Armour
Galvanized steel
wire (6.0 mm)

Outer diameter 123 mm

Weight 32 kg/m in air



66kV submarine cable66kV submarine cable
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Project Schedule
1st stage project completed

Project Schedule
1st stage project completed

Cable production:

~2013 Summer

Riser cable installation:

~2013 August-September

System commissioning:

2013 October

1st stage project in operation:

2013 November~
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Riser Cables Installation (1)Riser Cables Installation (1)
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Riser Cables Installation (2)Riser Cables Installation (2)
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Riser Cables Installation (3)Riser Cables Installation (3)
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Riser Cables Installation (4)Riser Cables Installation (4)

On-site test for final InspectionOn-site test for final Inspection

66kV cables DC 151.8kV x 10min. Passed

22kV cables DC 57.5kV x 10min. Passed



2nd Stage Project Outline2nd Stage Project Outline
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2nd Stage Project Schedule2nd Stage Project Schedule

2013 2014 2015

Cable
Manufacturing

Cable
Installation

Cable Joint
on site

Final
Inspection
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Thank you for your attention!

References: [1] Fujii, et. al.; “The Development of the Power Transmission System for
Fukushima FORWARD Project”, Furukawa Review 43, (March 2013)

[2] Fukushima Offshore Wind Farm Consortium, Brochure on Fukushima
FORWARD Project

This research is carried out as a part of Fukushima floating
offshore wind farm demonstration project funded by the
Ministry of Economy, Trade and Industry.

The authors wish to express their deepest gratitude to the
concerned parties for their assistance during this study.
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