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Wind power generation components (propeller-types)

DRotor ’,
N

@Nacelle

®Grid connection equipment

@Foundation ®Floating structure

() NEDOB&MHEIRIILF—RiTaEERIC

floor-mounted towers floating towers MURCHE R
Components Description
(DRotor Refers to the part that rotates with the wind. Main components are the blades, hub, and pitch control device.
Refers to the machine room attached to the top of the tower. Main components are the main shaft, gearbox, power
(@Nacelle generator, yaw drive unit, and nacelle control panel.
@ Tower Refers to the structure that supports the rotor and nacelle. Main components are the tower body, flange, and elevator.
@Foundation Refers to the part of the tower that anchors to the ground (in the case of floor-mounted towers)
(®)Grid connection Refers to all equipment installed inside the nacelle that converts the power from the generator to a current and voltage
equipment suitable for connection to the grid, as well as equipment that controls the opening and closing of the connection.

Refers to the part that holds the tower in place (in the case of floating towers). A relatively new technology for which
(®Floating structure various types exist.
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(1) Rotor

—a

TL—FORAMEE

(WA RN REEEEXERFAEFEAXBHREE BBER)

Name

Description

Blades

Wind turbine blades that spin with the wind. Commonly made of fiber-reinforced plastic (FRP). Has a receptor (for
receiving lightning) near the tip.

Hub

A shaped part with a total of five or more large surfaces and holes: three blade mounting surfaces, a spindle mounting
surface, and an access hole for a person to enter and exit for work. The secondary part material is made of casting for
the hub body and FRP for the hub cover.

Pitch control device

Adjusts the angle of the blades according to the wind speed (may be either electric and hydraulic depending on the
power source).
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(1 Rotor

(1)-1 Blade

.....

(Hi ) How to service and maintain a wind turbine blade (1 July 2012 by Eize de Vries)

Spar (girder)

Spar cap

Spar cap

Wing protection membrane

Spar (girder)

Name Description

Retains external shape. Commonly made of GFRP, which is molded separately for the front and back, and then the two
Shell (outer layer) surfaces are combined to form a single blade.
x‘vg:gbﬁ;f:d'on Protects the inside of the blade from rain and ultraviolet rays. Surface is coated with polyester-based resin to form a film.
Spar (girder) Reinforces the blade to support the internal structure.
Spar cap Reinforces the blade. CFRP, which is more potent, is increasingly being used for large blades that require more strength.
A lightning-receiving component installed near the blade tip. Reduces risk of damage to the blade caused by lightning
Receptor strikes.
Bolts, etc. Joins the blade to the hub.
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1 Rotor

(1)-2 Hub

Hub cover

Rotor hub

tyFrs47

(HHFF) B/ 37—Y1a—i3> XWebR—

Name Description

Rotor head (rotor hub)

The part that connects the blade to the spindle. The body is made of casting.

Hub cover

Protects the hub and ensures the workability and safety of workers performing inspections and maintenance. FRP is

used as the material.
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1 Rotor

(-3 Pitch control device (electrical)

Pitch rotation small gear (pinion)

Pitch rotation bearing

(HiFT) %5B2 0 0 3-56 4 4 8/KFEMBRBEDO Ly FHIEE (ELET#MAS) ZEICMURCHER

INETQE Description
Pitch rotation Outer ring/inner ring |2MW class wind turbine with a diameter of 2m. Connects to blade and hub and changes the blade angle.
bearing Bearing ball Transmits the load between bearing rings.

Pitch rotation small
gear (pinion)

Gives rotation to rotation bearing by rotation of the small gear.

Pitch rotation motor | Motor body

Provides power for changing the angle of the blade. One is installed for each blade.

Pitch brake

Fixes the blade angle so that it does not rotate in the wind.

Speed reduction gear

Mainly classified into simple planetary gear reducer or internal meshing type planetary gear reducer.

Control panel

Main control panel receives pitch angle commands from nacelle control panel and sends commands to the
control panel for each axis to change the pitch angle.

Battery (lead storage battery)

Provides power during power outages.

Slip ring

A rotary connector for transmitting power and control signals from the nacelle to the inside of the hub. Made of
noble metals.

Position detector

Attached to the motor section and detects the pitch angle.

86  Mitsubishi UFJ Research and Consulting (HFR) &84 B 3R%E £ ITMURCHE R (.) MUFG




2 Nacelle

(WA RO R EREEXERFAEEFZAXRHHREE BEER)
Name Description

The main shaft for wheel rotation. After forging steel material, its surface must be smoothed by machining, and requires

Main shatt precision surface processing as well as strength. The main shaft consists of the main body and the bearings that support it.

Amplifies rotational speed of the wind turbine by several tens times and transmits it to the generator. The material for the

Gearbox secondary components is mainly cast or forged spheroidal graphite iron.

Converts rotational motion of the wind turbine into electricity. There are several types depending on the power generation
Power generator and output control methods, but pitch-controlled output control using a secondary winding induction generator is currently
the most common.

Yaw drive unit Controls the direction of the rotor based on the wind speed and anemoscope.

Nacelle control panel Controls operation to achieve optimal power generation conditions.

Nacelle base plate Mounted with a yaw drive and can rotate in the horizontal plane.

Nacelle housing Cover that houses a variety of equipment in the nacelle.
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(@Nacelle

(2-1 Example of a gearbox structure

Housing —e Output

High-speed shaft

~ Middle-speed shaft

F IS Low-speed shaft

Input

planetary gear - bearing

Construction of the gearbox

(4 7r) Drive & Control Technology for Wind Turbines - Bosch Rexroth AG

(HAT)NTN Technical Review No.76 (October 2008)% # ZMURC{E R

Name Description
Housing Casting that covers the gearbox.
Carrier Covers and supports the planetary gears.
Gear Increases the speed of low-speed, high-torque input transmitted from the main shaft using the planetary gears.
Bearings Supports the rotating shafts.
Shaft A shaft that rotates with input from the main shaft.
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(@Nacelle

(-2 Example of a power generator (induction generator) structure

89

rotor

______

Stator winding

Rotation dir_ection of
the magneticfield  Rotor rotation direction

Terminals of the rotor winding

(A 2 EAEA BERBIEMEHEWebR—I%EITMURCHERL

Name Description

Frame (cover) Covers the power generation device. Steel plate with aluminum alloy, etc. (welded structure).
Rotor Applies excitation current to the winding.
Stator Outputs low frequency power to the winding.
Shaft Receives rotation from the gearbox.
Slip ring Rotating connector that can be connected while infinitely rotating.
Contact component that allows electricity to flow between rotating and stationary parts while they rub against each other.
Brush Made of carbon.

Mitsubishi UFJ Research and Consulting
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@Nacelle

2-3 Example of a yaw drive unit structure

(HAN FI TR S 1twebR—o

Name Description

Yaw rotation Outer ring/inner ring | 2MW class wind turbine with a diameter of 2m. Couples nacelle to tower.
bearing

Bearing ball Transmits the load between bearing rings.

Yaw rotation gear | Gives rotation to the rotation bearing by rotating the small gear.

(pinion)
Yaw rotation motor | Motor body Power source for rotating the yaw rotation bearing. Multiple units installed on the bearing.
Speed reduction Uses coaxial system.
gear
Control system Controls rotation by receiving rotation control commands from the nacelle control panel (controls rotation so

that it does not exceed the limit)
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@ Tower

91

Elevator-ladders

Flange part

Tower body

Power cable

(HAT) NEDOBARRETRILF—RHiTEBEZRITMURCHERL

Name Description
Supports the nacelle and rotor, and houses the necessary equipment. Commonly made of welded steel plate structures
Tower body that are manufactured and transported in blocks of about 20 meters in length, and then welded on site.
Connector that joins the welds of tower components. Used not only for tower welds but also for several other parts such
Flange as joining rotors and shafts. Made of steel that has been forged and rolled to increase the welding fatigue strength.
Elevator Used by maintenance personnel when ascending to the nacelle.

Mitsubishi UFJ Research and Consulting
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@ Foundation

= =

Tower
Anchor
I I Pedestal
Name Description
Anchor Joins the tower to the foundation. Made of steel.
Pedestal Junction with tower. Made of concrete.
Footing Stays in contact with the ground. Made of reinforced concrete.
Pile Reinforces the ground. Made of concrete, etc.
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®) Grid connection equipment

93

Switchgear for interconnectiop/

Power cable

Power conversion
device

N\
- 1L

control unit

Transformer

(HAT) NEDOB&RREIRIILX—HEiTEBEEICTMURCYERL

Description

Power conversion
device (converter,
inverter)

Converts the current generated by the generator into AC and DC.

Transformer Makes the voltage generated by the generator equal to the voltage of the connecting wire.

Switchgear for A device that contains circuit breakers, fuses, etc., necessary to open and close high-voltage distribution lines and to
interconnection protect them in the event of accidents.

Power cable Transmits generated electricity.
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® Floating structure

94

(semi-sub type) (spar type)

Column
(buoyancy object)

Column(body )

Lower hull

Balance weight

Heap plate

(A ALRBMEERERFATFEZAREREE EBER

Name Description
A tubular component used to create buoyancy. Generally made of steel and is hollow inside. The spar type has one
Column column, while the semi-sub type generally has three or four columns.
A long component that connects multiple columns in a semi-submersible model. Usually completely submersible, the
Lower hull entire structure is supported by this buoyancy.
Brace Components of the brace structure that connect the columns in a semi-submersible model.

Balance weight

Heavy objects piled at the bottom of the column to balance the weight of the floating structure and keep it stable.

Heap plate

A flat component installed at the bottom of a spar-type column.

Chain stopper

Component for rooting the mooring chain and connecting it directly to the floating structure.

Fairleader

Component for guiding mooring chains.

Anchor

Component for fixing, to the seabed, mooring lines attached to the floating structure.
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(DRotor

Hub cover

Parts Function

Hub cover Protects the hub and ensures the workability and safety of workers performing inspections
and maintenance.

Parts Image! Machining Process Equipment
Mold Technology for manufacturing molds to be shaped. FRP mold
making manufacturing

equipment
Hub cover /
—
Resin Technology for pouring resin so that the desired shape | FRP molding
pouring can be obtained equipment

Hardening | Technology for curing resin Curing equipment

FRP

Outside diameters3

~10,000 x 10,000 x 10,000mm

(WA 1 Bir/7—y)a1—3 0 AWebR—2
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(DRotor

Rotor hub
Parts Function
Rotor hub The part that connects the blade and the spindle. Inside, a pitch control device or the like for
adjusting the blade angle is installed.
Parts Image? Machining Process Equipment
Casting Technology for heating material above its melting Casting equipment
point to convert it into a liquid, pour it into a mold, and | (mold manufacturing
cool it to obtain the desired shape equipment, furnace,
etc.), etc.

Rotor hub

Cast iron

Outside diameter

~10,000 % 10,000 x 10,000mm

(WA 1 Bir/7—y)a1—3 0 AWebR—2
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(DRotor

Outer ring, Inner ring

Parts Function
Outer ring, Inner ring Connects to blade and hub and changes the blade angle.
Parts Image? Machining Process Equipment
Outer ring, Inner ring Forging Technology for molding while applying pressure to Forging press
processed material to deform it machine
Cutting Technology for molding by scraping processed Milling machine, etc.
material
Heat Technology for improving the properties (hardness, Heat treatment
treatment etc.) of metal parts by heating and cooling furnace
Steel
Grinding Technology for sharpening material using a whetstone | Grinder
Outside diameter to finish its shape, surface roughness, etc.
~5,000mm

(HFT) 1 4%BH2003-56448 (BT ET E# X&) 2HEITMURCIERL
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(DRotor

Pitch rotation small gear

(pinion)

Parts Function

Gives rotation to rotation bearing by rotation of the small gear.

Pitch rotation small gear (pinion)

Parts Image

pinion

Machining Process

Forging/Cas
ting

Forging: technology for molding while applying
pressure to processed material to deform it
Casting: technology that heats material above its
melting point to convert it into a liquid, pour it into a
mold, and cool it to obtain the desired shape.

Equipment

Forging press machine
Casting equipment
(mold manufacturing
equipment, furnace,
etc.)

Turning

Technology for cutting with a blade while rotating
processed material

Lathe

Gear cutting

Technology for sharpening gear teeth

Hobbing machine,
milling machine, etc.

U

Nickel chromium molybdenum steel

Gear Technology for smoothing out gear surfaces such as by [ Shaving machine, gear
surface shaving and tooth grinding grinding machine, etc.
finishing

Heat Technology for improving the properties (hardness, Heat treatment furnace
treatment etc.) of metal parts by heating and cooling

Surface Technology for improving corrosion resistance and Plating equipment,
treatment appearance by plating and painting painting equipment, etc.

Outside diameter3

~®500 x L1,000 mm

Polishing

Technology for smoothing out a surface by pressing
abrasive grains against the target at a constant
pressure

Polishing machine

(HFT) 1 4%BH2003-56448 (BT ET E# X&) 2HEITMURCIERL
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@Nacelle

Gearbox housing

Parts Function

Gearbox housing Casting that covers the gearbox.
Parts Image? Machining Process Equipment
' Casting Technology for heating material above its melting Casting equipment
Gearbox housing point to convert it into a liquid, pour it into a mold, and | (mold manufacturing
cool it to obtain the desired shape equipment, furnace,
etc.), etc.
Painting Technology for improving the corrosion resistance Plating equipment,

and appearance of metal parts by plating, painting, painting equipment,
etc. etc.

Cast iron

Outside diameter

~3,000 x 3,000 x 3,000mm

(HAT) 1 Drive & Control Technology for Wind Turbines - Bosch Rexroth AG
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(@)Nacelle

Brush

Parts Function

Brush Contact component that allows electricity to flow between rotating and stationary parts while
they rub against each other.

Parts Image’ Machining Process Equipment
Powder Technology for mixing carbon and metal powders Powder mixer
material
mixing
Mold Technology for manufacturing shaping molds Mold manufacturing
manufactur equipment

[:/' ) Ing
High Technology for putting material in a molding die and High pressure press
pressure molding it under high pressure

Carbon, metal powder, etc.
Sintering Technology for heating and sintering at a temperature | Furnace, etc.

. . below the melting point
Outside diameter

(A 1 2f#EAEA BEREIEFEHEWebR—IUZEITMURCHERL
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@Nacelle

Nacelle base plate

Parts

Function

Nacelle base plate

Parts Image?

. ‘,
// FET

13
+m i

I-ERER
Nacelle base plate

Material?

Cast iron, Steel plate

Outside diameter3

~L=20m, B=10m
(For 10MW size)

Mounted with a yaw drive and can rotate in the horizontal plane.

Machining Process

Casting or
molding

Casting: technology for heating material above its
melting point to a liquid state, pouring it into a mold,
and cooling it to obtain the desired shape

Equipment

Casting equipment
(mold manufacturing
equipment, furnace,
etc.), etc.

) | BPREEEARRUSIESSRERHER BRE) e
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@Nacelle

Nacelle housing

Parts

Function

Nacelle housing

Cover that houses a variety of equipment in the nacelle.

i

Parts Image? Machining Process Equipment
Nacelle housing Molo_l Technology for manufacturing molds to be shaped. FRP mold _
making manufacturing
equipment
ae R R
sxm
By = \ IS
LA ! N Resin Technology for pouring resin so that the desired shape | FRP molding
’ / P Ass . . H
// ] pouring can be obtained equipment
nas
s TES

Material

FRP

Outside diameter?

~L=20m, B=10m
(For 10MW size)

Hardening | Technology for curing resin

Curing equipment

(WA 1 BHREEEEREESHATSZAXBHREEEER
2 REXREL-FERRRREISHISLz BEEZEQRETRRICOVNVT(HHESASH BLEE BLR)
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Part processing

Material Part processing Explanation Processing equipment
GFRP (Glass Fiber Technology for manufacturing the FRP mold manufacturing equipment
Rotor Blades Shell Reinforced Plastic) |Mold manufacturing |molds that shape blades
Technology for laminating reinforcing Equipment for FRP molding
Parts lamination fibers in a mold

Technology that seals the periphery of |Equipment for FRP molding

the reinforcing fiber, creates a vacuum,

flows liquid resin, and impregnates the

Vacuum reinforcing cloth (vacuum infusion
. . method)
impregnation

Technology for curing resin Curing equipment (equipment
corresponding to the characteristics
of the resin material used)

Heat curing
Wing protection Technology for painting with a resin Coating Equipment
membrane Polyester, etc. Coating such as polyester
Girder Girder (spar) flange g
Girder (spar) web X

Technology for molding while applying |Forging press machine

pressure to processed material to
Bolts, etc. Metal Forging deform it
Technology for molding by strongly Rolling machine
pressing a tool called a rolling die while
Rolling rotating processed material
Technology for improving the properties|Heat treatment furnace
(hardness, etc.) of metal parts by
Heat treatment heating and cooling
Technology for improving corrosion Plating equipment, coating
resistance and appearance by plating |equipment, etc.
Surface treatment |and painting
Stainless steel, Technology for molding by scraping Milling machine, etc.
Receptor Tip receptor aluminum Cutting processed materials
Intermediate Technology for molding by scraping Milling machine, etc.
receptor Cutting processed materials
Downconductor X

Technology for heating material above |[Casting equipment (mold

its melting point to convert it into a manufacturing equipment, furnace,

Rotor head (rotor quui§, pour it ir.1to a mold, and cool it to |etc.), etc.

Hub hub) Cast iron Casting obtain the desired shape

Technology for manufacturing molds to |FRP mold manufacturing equipment
be shaped.

Hub cover FRP Mold making
Technology for pouring resin so that FRP molding equipment (hand lay—up
the desired shape can be obtained method, vacuum inhalation method,

Resin pouring etc.)

Technology for curing resin Curing equipment (equipment
corresponding to the characteristics
of the resin material used)

Hardening
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23

24

25

26

21

28

29

30

31

32

33

34

35

36

Pitch rotation

Technology for molding while applying
pressure to processed material to
deform it

Forging press machine

Pitch control device [bearing Outer ring Steel Forging

Technology for molding by scraping Milling machine, etc.

Cutting processed material
Technology for improving the properties|Heat treatment furnace
(hardness, etc.) of metal parts by

Heat treatment heating and cooling
Technology for sharpening material Grinding machine
using a whetstone to finish its shape,

Grinding surface roughness, etc.
Technology for molding while applying |Forging press machine
pressure to processed material to

Inner ring Steel Forging deform it

Technology for molding by scraping Milling machine, etc.

Cutting processed material
Technology for improving the properties|Heat treatment furnace
(hardness, etc.) of metal parts by

Heat Treatment heating and cooling
Technology for sharpening material Grinding machine
using a whetstone to finish its shape,

Grinding surface roughness, etc.
Technology for compressing wire from

Stamping (mold both sides with a hemispherical metal

Bearing ball Steel (wire rod) forming) to make it spherical
Deburring Technology for removing burrs

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Heat treatment furnace

Grinding

Technology for sharpening material
using a whetstone to finish its shape,
surface roughness, etc.

Grinding machine

Polishing

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing machine

Pitch rotation small
gear (pinion)

Nickel, chromium,
molybdenum steel,
etc.

Forging/casting

Forging: technology for molding while
applying pressure to processed material
to deform it

Casting: technology that heats material
above its melting point to convert it
into a liquid, pour it into a mold, and
cool it to obtain the desired shape.

Forging press machine

Casting equipment (mold
manufacturing equipment, furnace,
etc.)

Turning

Technology for cutting with a blade
while rotating processed material

Lathe

Gear cutting

Technology for sharpening gear teeth

Hobbing machine, milling machine,
etc.

Gear surface
finishing

Technology for smoothing out gear
surfaces such as by shaving and tooth
grinding

Shaving machine, gear grinding
machine, etc.

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Heat treatment furnace




37

38

39
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41

42
43

44

45

Surface treatment

Technology for improving corrosion
resistance and appearance by plating
and painting

Plating equipment, painting
equipment, etc.

Technology for smoothing out a surface
by pressing abrasive grains against the

Polishing machine

target at a constant pressure
Polishing
Pitch rotation motor [Motor body Rotor X
Stator X
Technology for molding while applying |Forging press machine
Bearing pressure to processed material to
(Inner/Outerring) Forging deform it
Technology for molding by scraping Milling machine, etc.
Cutting processed material
Technology for improving the properties|Heat treatment furnace
(hardness, etc.) of metal parts by
Heat Treatment heating and cooling
Technology for sharpening material Grinding machine
using a whetstone to finish its shape,
Grinding surface roughness, etc.
Technology for compressing wire from
Stamping (mold both sides with a hemispherical metal
Bearing ball forming) to make it spherical
Deburring Technology for removing burrs
Technology for improving the properties|Heat treatment furnace
(hardness, etc.) of metal parts by
Heat treatment heating and cooling
Technology for sharpening material Grinding machine
using a whetstone to finish its shape,
Grinding surface roughness, etc.
Technology for smoothing out a surface|Polishing machine
by pressing abrasive grains against the
target at a constant pressure
Polishing
Bracket X
Lead wire —
Technology for molding while applying |Forging press machine
pressure to processed material to
Shaft Forging deform it
Technology for cutting with a blade Lathe
Turning while rotating processed material

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Heat treatment furnace

Surface treatment

Technology for improving corrosion
resistance and appearance by plating
and painting

Plating equipment, painting
equipment, etc.

Polishing

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing machine

Winding wire
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47

48

49

50

51

52

53

Pitch brake

Steel

Forging

Technology for molding while applying
pressure to processed material to
deform it

Forging press machine

Turning

Technology for cutting by applying a
blade while rotating processed material

Lathe

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Heat treatment furnace

Speed reduction
gear

Housing

Cast iron

Casting

Technology for heating material above
its melting point to convert it into a
liquid, pour it into a mold, and cool it to
obtain the desired shape

Casting equipment (mold
manufacturing equipment, furnace,
etc.), etc.

Painting

Technology for improving the corrosion
resistance and appearance of metal
parts by plating, painting, etc.

Plating equipment, painting
equipment, etc.

Carrier

Gears

Forging

Technology for molding while applying
pressure to processed material to
deform it

Turning

Technology for cutting by applying a
blade while rotating processed material

Gear cutting

Technology for sharpening gear teeth

Gear surface
finishing

Technology for smoothing out gear
surfaces such as by shaving and tooth
grinding

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Surface treatment

Technology for improving the corrosion
resistance and appearance of metal
parts by plating, painting, etc.

Polishing

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Bearing

Inner/Outerring

Forging

Technology for molding while applying
pressure to processed material to
deform it

Cutting

Technology for molding by scraping
processed material

Heat Treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Grinding

Technology for sharpening material
using a whetstone to finish its shape,
surface roughness, etc.

Bearing ball

Stamping (mold
forming)

Technology for compressing wire from
both sides with a hemispherical metal
to make it spherical

Deburring

Technology for removing burrs
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59

60

61

62

63
64
65
66
67
68

69

70

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Grinding

Technology for sharpening material
using a whetstone to finish its shape,
surface roughness, etc.

Polishing

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Shaft

Steel

Forging

Technology for molding while applying
pressure to processed material to
deform it

Forging press machine

Turning

Technology for cutting by applying a
blade while rotating processed material

Lathe

Gear cutting

Technology for sharpening gear teeth

Hobbing machine, milling machine,
etc.

Gear surface
finishing

Technology for smoothing out gear
surfaces such as by shaving and tooth
grinding

Shaving machine, gear grinding
machine, etc.

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Heat treatment furnace

Surface treatment

Technology for improving the corrosion
resistance and appearance of metal
parts by plating, painting, etc.

Plating equipment, painting
equipment, etc.

Polishing

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing machine

Control panel

Main control panel

(Delivery after specification design,
manufacturing, testing, etc.)

Control panel

(Delivery after specification design,
manufacturing, testing, etc.)

Battery

Slip ring

Position detector

Hydraulic cylinder

Hydraulic pump

Control valve

Pressure
accumulator

Nacelle

Main shaft

Main shaft

High strength steel
such as nickel—
chromium-—
molybdenum steel

Forging

Technology for molding while applying
pressure to processed material to
deform it

Forging press machine

Turning

Technology for cutting with a blade
while rotating processed material

Lathe

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Heat treatment furnace
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Surface treatment

Technology for improving corrosion
resistance and appearance by plating
and painting

Plating equipment, painting
equipment, etc.

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing machine

Polishing
Technology for molding while applying
pressure to processed material to
Main shaft bearing  [Inner/Outerring Forging deform it
Technology for molding by scraping
Cutting processed material

Heat Treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Grinding

Technology for sharpening material
using a whetstone to finish its shape,
surface roughness, etc.

Bearing ball

Stamping (mold
forming)

Technology for compressing wire from
both sides with a hemispherical metal
to make it spherical

Deburring

Technology for removing burrs

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Grinding

Technology for sharpening material
using a whetstone to finish its shape,
surface roughness, etc.

Polishing

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Gearbox

Gearbox housing

Cast iron

Casting

Technology for heating material above
its melting point to convert it into a
liquid, pour it into a mold, and cool it to
obtain the desired shape

Casting equipment (mold
manufacturing equipment, furnace,
etc.), etc.

Painting

Technology for improving the corrosion
resistance and appearance of metal
parts by plating, painting, etc.

Plating equipment, painting
equipment, etc.

Carrier

Gears

Planetary gears

Gears

Special Steel for
Gears

Forging

Technology for molding while applying
pressure to processed material to
deform it

Forging press machine

Turning

Technology for cutting by applying a
blade while rotating processed material

Lathe

Gear cutting

Technology for sharpening gear teeth

Hobbing machine, milling machine,
etc.

Gear surface
finishing

Technology for smoothing out gear
surfaces such as by shaving and tooth
grinding

Shaving machine, gear grinding
machine, etc.

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Heat treatment furnace
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Surface treatment

Technology for improving the corrosion
resistance and appearance of metal
parts by plating, painting, etc.

Plating equipment, painting
equipment, etc.

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing machine

Polishing
Technology for molding while applying |Forging press machine
pressure to processed material to
Ring gear Forging deform it
Technology for cutting by applying a Lathe
blade while rotating processed material
Turning

Gear cutting

Technology for sharpening gear teeth

Hobbing machine, milling machine,
etc.

Gear surface
finishing

Technology for smoothing out gear
surfaces such as by shaving and tooth
grinding

Shaving machine, gear grinding
machine, etc.

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Heat treatment furnace

Surface treatment

Technology for improving the corrosion
resistance and appearance of metal
parts by plating, painting, etc.

Plating equipment, painting
equipment, etc.

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing machine

Polishing
Technology for molding while applying |Forging press machine
Low-speed shaft pressure to processed material to
pinion Forging deform it
Technology for cutting by applying a Lathe
blade while rotating processed material
Turning

Gear cutting

Technology for sharpening gear teeth

Hobbing machine, milling machine,
etc.

Gear surface
finishing

Technology for smoothing out gear
surfaces such as by shaving and tooth
grinding

Shaving machine, gear grinding
machine, etc.

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Heat treatment furnace

Surface treatment

Technology for improving the corrosion
resistance and appearance of metal
parts by plating, painting, etc.

Plating equipment, painting
equipment, etc.

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing machine

Polishing
Technology for molding while applying |Forging press machine
Intermediate shaft pressure to processed material to
pinion Forging deform it

Turning

Technology for cutting by applying a
blade while rotating processed material

Lathe
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79

Gear cutting

Technology for sharpening gear teeth

Hobbing machine, milling machine,
etc.

Gear surface
finishing

Technology for smoothing out gear
surfaces such as by shaving and tooth
grinding

Shaving machine, gear grinding
machine, etc.

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Heat treatment furnace

Surface treatment

Technology for improving the corrosion
resistance and appearance of metal
parts by plating, painting, etc.

Plating equipment, painting
equipment, etc.

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing machine

Polishing
Technology for molding while applying |Forging press machine
High-speed shaft pressure to processed material to
pinion Forging deform it
Technology for cutting by applying a Lathe
blade while rotating processed material
Turning

Gear cutting

Technology for sharpening gear teeth

Hobbing machine, milling machine,
etc.

Gear surface
finishing

Technology for smoothing out gear
surfaces such as by shaving and tooth
grinding

Shaving machine, gear grinding
machine, etc.

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Heat treatment furnace

Surface treatment

Technology for improving the corrosion
resistance and appearance of metal
parts by plating, painting, etc.

Plating equipment, painting
equipment, etc.

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing machine

Polishing
Technology for molding while applying
pressure to processed material to
Bearings For low speed Inner/Quterring Forging deform it
Technology for molding by scraping
Cutting processed material

Heat Treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Grinding

Technology for sharpening material
using a whetstone to finish its shape,
surface roughness, etc.

Bearing ball

Stamping (mold
forming)

Technology for compressing wire from
both sides with a hemispherical metal
to make it spherical

Deburring

Technology for removing burrs

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling
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81

Technology for sharpening material
using a whetstone to finish its shape,

Grinding surface roughness, etc.
Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing
Technology for molding while applying
pressure to processed material to

For intermediate Inner/Quterring Forging deform it

Technology for molding by scraping

Cutting processed material

Heat Treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Grinding

Technology for sharpening material
using a whetstone to finish its shape,
surface roughness, etc.

Bearing ball

Stamping (mold
forming)

Technology for compressing wire from
both sides with a hemispherical metal
to make it spherical

Deburring

Technology for removing burrs

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Technology for sharpening material
using a whetstone to finish its shape,

Grinding surface roughness, etc.
Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing
Technology for molding while applying
pressure to processed material to

For high speed Inner/Outerring Forging deform it

Technology for molding by scraping

Cutting processed material

Heat Treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Grinding

Technology for sharpening material
using a whetstone to finish its shape,
surface roughness, etc.

Bearing ball

Stamping (mold
forming)

Technology for compressing wire from
both sides with a hemispherical metal
to make it spherical

Deburring

Technology for removing burrs

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Grinding

Technology for sharpening material
using a whetstone to finish its shape,
surface roughness, etc.
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83

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing
Technology for molding while applying
pressure to processed material to
For planetary gear |Inner/Outerring Forging deform it
Technology for molding by scraping
Cutting processed material

Heat Treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Grinding

Technology for sharpening material
using a whetstone to finish its shape,
surface roughness, etc.

Bearing ball

Stamping (mold
forming)

Technology for compressing wire from
both sides with a hemispherical metal
to make it spherical

Deburring

Technology for removing burrs

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Technology for sharpening material
using a whetstone to finish its shape,

Grinding surface roughness, etc.
Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing
Technology for molding while applying
pressure to processed material to

For carrier Inner/Outerring Forging deform it

Technology for molding by scraping

Cutting processed material

Heat Treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Grinding

Technology for sharpening material
using a whetstone to finish its shape,
surface roughness, etc.

Bearing ball

Stamping (mold
forming)

Technology for compressing wire from
both sides with a hemispherical metal
to make it spherical

Deburring

Technology for removing burrs

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Grinding

Technology for sharpening material
using a whetstone to finish its shape,
surface roughness, etc.

Polishing

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure
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86

87
88
89

90

91
92

Shaft

Low speed shaft

Forging

Technology for molding while applying
pressure to processed material to
deform it

Forging press machine

Turning

Technology for cutting with a blade
while rotating processed material

Lathe

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Heat treatment furnace

Surface treatment

Technology for improving corrosion
resistance and appearance by plating
and painting

Plating equipment, painting
equipment, etc.

Polishing

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing machine

Intermediate shaft

Forging

Technology for molding while applying
pressure to processed material to
deform it

Forging press machine

Turning

Technology for cutting with a blade
while rotating processed material

Lathe

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Heat treatment furnace

Surface treatment

Technology for improving corrosion
resistance and appearance by plating
and painting

Plating equipment, painting
equipment, etc.

Polishing

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing machine

High speed shaft

Forging

Technology for molding while applying
pressure to processed material to
deform it

Forging press machine

Turning

Technology for cutting with a blade
while rotating processed material

Lathe

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Heat treatment furnace

Surface treatment

Technology for improving corrosion
resistance and appearance by plating
and painting

Plating equipment, painting
equipment, etc.

Polishing

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing machine

Disc brake

Lock pin

Lubricant

Emergency power
supply

Cooling system

Internal work crane
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94
95
96
97
98

99

100
101

102

103

104

105

106

107

108

109

110

Technology for heating material above
its melting point to convert it into a
liquid, pour it into a mold, and cool it to
obtain the desired shape

Casting equipment (mold
manufacturing equipment, furnace,
etc.), etc.

Power generator Frame (cover) Cast iron Casting
Technology for improving the corrosion |Plating equipment, painting
resistance and appearance of metal equipment, etc.
Painting parts by plating, painting, etc.
Rotor X
Stator Stator core X
Stator winding PAS
Field magnet Field magnet core PAS
Field winding PAS
Technology for molding while applying |Forging press machine
pressure to processed material to
Shaft Forging deform it
Technology for cutting with a blade Lathe
Turning while rotating processed material
Technology for improving the properties|Heat treatment furnace
(hardness, etc.) of metal parts by
Heat treatment heating and cooling
Technology for improving corrosion Plating equipment, painting
resistance and appearance by plating |equipment, etc.
Surface treatment [and painting
Technology for smoothing out a surface|Polishing machine
by pressing abrasive grains against the
target at a constant pressure
Polishing
Slip ring X
Carbon, metal Powder material Technology for mixing carbon and metal|Powder Mixing Equipment
Brush powder, etc. mixing powders
Technology for manufacturing shaping |Mold manufacturing equipment
Mold manufacturing |molds
Technology for putting material in a High—pressure press machine
High pressure molding die and molding it under high
molding pressure
Technology for heating and sintering at |Furnace, etc.
a temperature below the melting point
Sintering
Technology for molding by grinding Milling machine, etc.
Bracket Cutting processed material
Technology for deforming and shaping |bending machine
Bending material by bending it
Technology for drilling holes in material |Drilling equipment
Drilling
Technology for joining multiple Welding machine
components by melting metal with the
addition of a fluxing material as
Welding necessary

Surface treatment

Technology for improving corrosion
resistance and appearance by plating
and painting

Plating equipment, coating
equipment, etc.

Cooling fan




111

112

113
114

115

116

117

118

119

120

121

Coupling (shaft

coupling) Joint body X
Technology for molding while applying |Forging press machine
pressure to processed material to
Bolt Forging deform it
Technology for molding by strongly Rolling machine
pressing a tool called a rolling die while
Rolling rotating processed material
Technology for improving the properties|Heat treatment furnace
(hardness, etc.) of metal parts by
Heat treatment heating and cooling
Technology for improving corrosion Plating equipment, coating
resistance and appearance by plating |equipment, etc.
Surface treatment |and painting
Nut X
Washer X
Technology for applying a punching die
and punching out material according to
Bushing Punching the shape of the die
Technology for forming material into
the shape of a die by applying pressure
Pressing to the die.
Width and Technology for cutting off corners
chamfering
Technology for finishing inner/outer
Inner and outer diameters according to the dimensions
diameter finishing
Technology for improving corrosion Plating equipment, coating
resistance and appearance by plating, |equipment, etc.
Surface treatment [Painting, etc.
Technology for molding while applying
pressure to processed material to
Yaw drive unit Yaw rotation bearing |Outer ring Forging deform it
Technology for molding by scraping
Cutting processed material
Technology for improving the properties
(hardness, etc.) of metal parts by
Heat Treatment heating and cooling
Technology for sharpening material
using a whetstone to finish its shape,
Grinding surface roughness, etc.
Technology for molding while applying
pressure to processed material to
Inner ring Forging deform it
Technology for molding by scraping
Cutting processed material

Heat Treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Grinding

Technology for sharpening material
using a whetstone to finish its shape,
surface roughness, etc.
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123

124

Technology for compressing wire from

Stamping (mold both sides with a hemispherical metal
Bearing ball forming) to make it spherical
Deburring Technology for removing burrs

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Technology for sharpening material
using a whetstone to finish its shape,

Grinding surface roughness, etc.
Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure
Polishing
Technology for molding while applying |Forging press machine
Yaw rotating gear pressure to processed material to
(pinion) Forging deform it
Technology for cutting by applying a Lathe
blade while rotating processed material
Turning

Gear cutting

Technology for sharpening gear teeth

Hobbing machine, milling machine,
etc.

Gear surface
finishing

Technology for smoothing out gear
surfaces such as by shaving and tooth
grinding

Shaving machine, gear grinding
machine, etc.

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Heat treatment furnace

Surface treatment

Technology for improving the corrosion
resistance and appearance of metal
parts by plating, painting, etc.

Plating equipment, painting
equipment, etc.

Technology for smoothing out a surface
by pressing abrasive grains against the
target at a constant pressure

Polishing machine

Polishing
Yaw rotation motor |Motor body Rotor X
Stator X
Technology for molding while applying |Forging press machine
Bearing pressure to processed material to
(Inner/Outerring) Forging deform it
Technology for molding by scraping Milling machine, etc.
Cutting processed material
Technology for improving the properties|Heat treatment furnace
(hardness, etc.) of metal parts by
Heat Treatment heating and cooling
Technology for sharpening material Grinding machine
using a whetstone to finish its shape,
Grinding surface roughness, etc.
Technology for compressing wire from
Stamping (mold both sides with a hemispherical metal
Bearing ball forming) to make it spherical

Deburring

Technology for removing burrs
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126
127

128

129
130
131

132

133

134
135

136

Heat treatment

Technology for improving the properties
(hardness, etc.) of metal parts by
heating and cooling

Heat treatment furnace

Technology for sharpening material
using a whetstone to finish its shape,

Grinding machine

Grinding surface roughness, etc.
Technology for smoothing out a surface|Polishing machine
by pressing abrasive grains against the
target at a constant pressure
Polishing
Bracket X
Lead wire —
Technology for molding while applying |Forging press machine
pressure to processed material to
Shaft Forging deform it
Technology for cutting with a blade Lathe
Turning while rotating processed material
Technology for improving the properties|Heat treatment furnace
(hardness, etc.) of metal parts by
Heat treatment heating and cooling
Technology for improving corrosion Plating equipment, painting
resistance and appearance by plating |equipment, etc.
Surface treatment [and painting
Technology for smoothing out a surface|Polishing machine
by pressing abrasive grains against the
target at a constant pressure
Polishing
Winding wire X
Speed reduction
gear X
Yaw brake Brake disc X
Brake shoe X
(Delivery after specification design,
Control panel — manufacturing, testing, etc.)
(Delivery after specification design,
Nacelle control panel |Control circuit — manufacturing, testing, etc.)
Rotation counter X
Anti—torsion limit
switch X

Fire Protection
System

Casting: technology for heating material
above its melting point to a liquid state,
pouring it into a mold, and cooling it to
obtain the desired shape

Casting equipment (mold
manufacturing equipment, furnace,
etc.), etc.

Nacelle base plate Steel plate Casting or molding

Steel frame Steel X

Nacelle housing Technology for manufacturing a shaping|FRP mold manufacturing equipment
(nacelle cover) FRP Mold making mold

Resin pouring

Technology for pouring resin to obtain
the desired shape

FRP molding equipment (hand lay—up
method, vacuum inhalation method,
etc.)
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138
139

140

141

142

143

144

145

146

147

148
149

150
151

Technology for curing resin

Curing equipment (equipment
corresponding to the characteristics

of the resin material used)
Curing
Tower Tower body Steel plate Cutting Technology cutting material Cutting machine
Technology for deforming and shaping [Bending machine
Bending material by bending it
Technology for joining multiple Welding machine
components by melting metal with the
addition of a fluxing material as
Weldlng necessary
Technology for applying paint, etc. to Plating equipment
Painting surfaces
Technology for molding while applying |Forging press machine
pressure to processed material to
Flange Steel Forging deform it
Pairs of rollers apply pressure to the Rolling machine
Rolling material and stretch it.
Technology for improving the properties|Heat treatment furnace
(hardness, etc.) of metal parts by
Heat treatment heating and cooling
Technology for molding by grinding Milling machine, etc.
Cutting processed material
Technology for improving corrosion Plating equipment, coating
resistance and appearance by plating |equipment, etc.
Surface treatment [and painting
Elevator —
Technology for molding while applying |Forging press machine
pressure to processed material to
Bolt Steel Forging deform it
Technology for molding by strongly Rolling machine
pressing a tool called a rolling die while
Rolling rotating processed material
Technology for improving the properties|Heat treatment furnace
(hardness, etc.) of metal parts by
Heat treatment heating and cooling
Technology for improving corrosion Plating equipment, coating
resistance and appearance by plating |equipment, etc.
Surface treatment [and painting
Platform in tower X
Processing materials into desired Lathe, milling machine, grinder, etc.
Ladder, cable rack |Ladder Steel Machining shapes by cutting, grinding, etc.
Technology for joining multiple Welding machine
components by melting metal with the
addition of a fluxing material as
Weldlng necessary
Technology for improving corrosion Plating equipment, coating
resistance and appearance by plating |equipment, etc.
Surface treatment |and painting
Cable rack X
Stairs, hatch X
Fall prevention

device
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153

154

155

156

157

158

159

160
161
162

163
164

165

166
167

168

169
170
171
172
173
174
175
176

177

178
179
180
181
182

Lighting equipment

Technology for cutting materials

Cutting machine

Foundation Anchor Anchoring Steel Cutting
Technology for deforming and shaping |Bending machine
Bending materials by bending
Technology for joining multiple Welding machine
components by melting metal with the
addition of a fluxing material as
Welding necessary
Technology for applying paint, etc. to Plating equipment
Painting surfaces
Anchor bolt and Technology for cutting materials Cutting machine
plate Steel Cutting
Technology for deforming and shaping |Bending machine
Bending materials by bending
Technology for joining multiple Welding machine
components by melting metal with the
addition of a fluxing material as
Welding necessary
Technology for applying paint, etc. to Plating equipment
Painting surfaces
Pedestal Concrete X
Footing Reinforced concrete |3
Pile Concrete X
Transition piece X

Grid connection
equipment

Converter, inverter

Housing

IGBT element

VCB

Control circuit board

Capacitor

Switches

Cooling system

Transformer

Casing

Coill

Silicon steel plate

Heat sink

Insulating oil, resin

Switchgear for
interconnection

Housing

Circuit breaker

Fuse

Relay

UPS

Indicator light
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184
185
186
187
188
189

190

191
192

193

194

195
196
197
198
199

200

201
202
203

204

205

206

207

208

209

210

211
212
213
214
215

Switchboard

Distribution board

Load cell

Strain gauge

Power meter

Tachometer

Control panel

Power transmission
cables

Cables

Submarine cable

Connection plug

Cable protection,
fastener

Other accessory
equipment

Remote monitoring
device

Server

Monitor

UPS

Client PC

Cooling system

Other accessories

Lightning conductor

Wind direction /

anemometer

Acceleration sensor

Vibration sensor

Thermometer

Air conditioning
system

Lightning conductor
brush

Carbon

Powder material
mixing

Technology for mixing carbon and metal
powders

Powder Mixing Equipment

Mold manufacturing

Technology for manufacturing shaping
molds

Mold manufacturing equipment

High pressure

Technology for placing materials in a
mold and molding them under high

High—pressure molding machine

molding pressure
Technology for heating and sintering at |Firing Furnaces
a temperature below the melting point
Sintering
Surge protection
device —
Shielded cable /
optical fiber —
Freezing sensor —
Floating structure Column X
Lower hull X
Brace X
Balance weight X




216
217
218

219

220

222

Heap plate X
Chain stopper X
Fairleader X
Processing materials into desired Lathe, milling machine, grinder, etc.
Anchor Steel Machining shapes by cutting, grinding, etc.
Technology for deforming and shaping |[Bending machine
Bending materials by bending
Technology for joining multiple Welding machine
components by melting metal with the
addition of a fluxing material as
Weldlng necessary
Technology for improving corrosion Plating equipment, coating
resistance and appearance by plating [equipment, etc.
Surface treatment |and painting
Other related Technology for cutting materials Cutting machine
floating structure
parts Mooring chain Steel Cutting
Technology for deforming and shaping |Bending machine
Bending materials by bending
Technology for joining multiple Welding machine
components by melting metal with the
addition of a fluxing material as
Welding necessary
Technology for bonding materials by Crimping machine
Crimping applying strong pressure to them
Jigs. tool ¢ Pile Gri truct Processing materials into desired Lathe, milling machine, grinder, etc.
igs, tools, mounts ile Gripper structure Steel Machining Shees Uit cie e cie.
Technology for joining multiple Welding machine
components by melting metal with the
addition of a fluxing material as
Welding necessary
Technology for improving corrosion Plating equipment, coating
resistance and appearance by plating |equipment, etc.
Surface treatment [and painting
Other X
Processing materials into desired Lathe, milling machine, grinder, etc.
Monopile Stand-Up |structure shapes by cutting, grinding, etc.
Machine and Trestle Steel Machining
Technology for joining multiple Welding machine
components by melting metal with the
addition of a fluxing material as
Welding necessary
Technology for improving corrosion Plating equipment, coating
resistance and appearance by plating |equipment, etc.
Surface treatment |and painting
Other X
Processing materials into desired Lathe, milling machine, grinder, etc.
Blade Rack Steel Machining shapes by cutting, grinding, etc.

Welding

Technology for joining multiple
components by melting metal with the
addition of a fluxing material as
necessary

Welding machine




Surface treatment

Technology for improving corrosion
resistance and appearance by plating
and painting

Plating equipment, coating
equipment, etc.

Blade lifting jig

structure

Steel

Machining

Processing materials into desired
shapes by cutting, grinding, etc.

Lathe, milling machine, grinder, etc.

Welding

Technology for joining multiple
components by melting metal with the
addition of a fluxing material as
necessary

Welding machine

Surface treatment

Technology for improving corrosion
resistance and appearance by plating
and painting

Plating equipment, coating
equipment, etc.

Other

Temporary stand

Steel

Machining

Processing materials into desired
shapes by cutting, grinding, etc.

Lathe, milling machine, grinder, etc.

Welding

Technology for joining multiple
components by melting metal with the
addition of a fluxing material as
necessary

Welding machine

Surface treatment

Technology for improving corrosion
resistance and appearance by plating
and painting

Plating equipment, coating
equipment, etc.

Offshore Access
Gangway

structure

Steel

Machining

Processing materials into desired
shapes by cutting, grinding, etc.

Lathe, milling machine, grinder, etc.

Welding

Technology for joining multiple
components by melting metal with the
addition of a fluxing material as
necessary

Welding machine

Surface treatment

Technology for improving corrosion
resistance and appearance by plating
and painting

Plating equipment, coating
equipment, etc.

Other






