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D1.5. Ornithological and mammal surveying craft

13.1. Array cable-laying vessel
D4.2. Geophysical survey vessels

I5.1. Substation installation vessel

12.1. Foundation installation vessel 17.1. Turbine installation vessel
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4-2-1 sfj A==

HTurbine?| LS}

Product/Rotor diameter (m) V15

V7 V19 V20 V25 V27 V39 V44 V47 V52 V66 V80 V90

Year of installation 1981 1984 1986 1987 1988 1969 1991 1995 1997 2000 1999 2000 2002
Capacity (kW) 55 75 90 100 200 225 500 600 660 850 1750 2000 3000
MWh/year 217 265 301 346 481 647 1304 1581 1947 2530 4705 6768 9152

10 MW WIND IN PERSPECTIVE

Rotor diameter (m)

1920

i
1985

1980 1995 2000

1980 1985 1990 1995 2000 2005

=d0|E A7 ZO0E

20104 O|= MAH SHMEH
Turbine 37| CHAS} F=A|
5MW > 7MW > 10MW > 20MW Wind Turbine =2 &C|
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4-2-2 Trends of New WTIV

ltem

Length of Vessel

Water Depth

Jacking System

Type of Leg

Length of Leg

Crane Capacity

No. of Storage

Propulsion System

About 100 m

Shallow water
(30 ~ 40m)

Hydraulic Cylinder
Tubular
60 ~80m
600 ~ 800 ton
4~ 6 WTGs

None

3'd Generation 4th Generation

130 ~ 160 m

Deeper Water
(50 ~ 70m)

Electric Rack & Pinion
Lattice
Above 100 m
1,200 ~ 1,500 ton
10~ 12 WTGs

DP-2
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4-3-1 sjj4+=Z3 Turbine?| CH&3}0] [}2 ZHH| Q| K3}

Reference wind Extrapolated Extrapolated virtual turbine

turbine 5 MW turbine 10 MW 20 MW
Rating MW 5.00 10.00 20.00
Wind regime IEC class 1B ? IEC class 1B IEC class 1B
No of blades 3 3 3
Rotor orientation Upwind Upwind Upwind
Control Variable speed. Variable speed. Variable speed.

control pitch control pitch control pitch
Rotor diameter M 126 178 252
Hub height M a0 116 153
Max. rotor speed Rpm 12 9 &
Rotor mass Tones 122 305 770
Tower top mass Tones 320 760 880
Tower mass Tones 347 983 2,780
m SHactrichy GWh 369 774 1,626
Total Weight of Tower 789 t 2,048 t 4,430 t
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4-3-1 Generation of Wind Turbine Installation Vessels

Wind Turbinel| £+ =

\ \
AN 71 11 Nacelle cover
\ T1.7 Control System

\ \

\X.\\ i !' ; T1.5. Generalor
AN ,\,\{5 T1.4, Gearbox
T2.1. Blade \ 22

\ S EE—
o

< Y
M ™
\‘\, S
~ e

N S

L ‘*\\\\
T3.2 Personnel access

-y

1st Generation : Crane Barge

= No Jack - up & Propulsion » Jacking System without propulsion
»=  QOperation in Mild sea » QOperation in Coastal Sea
3rd Generation : Self Propulsion WTIV 4th Generation WTIV

What is the next Generation WTIV?

» Jacking System with propulsion
» Operation in Deeper water
» More Payload and Crane

= Jacking System with propulsion
= Operation in Coastal Sea
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=

4-3-2 WIVO| A|2 & Type

RWEI WTIV (DSME) | . Length x Breadth : 100 x 40m SPO WTIV (Samsung) . Length x Breadth : 160.9 x 49m
. Water Depth : 45m . Water Depth : 60m
. Jacking System : Hydraulic . Jacking System :Ele. R & P
. Crane : 1,000 ton . Crane : 1,200 ton
. SMW WTGs : 3~4EA . 3.6MW WTGs : 12EA

Seafox 5 WTIV (Keppel) | . Length x Breadth : 151 x 50m HGO WTIV (Christ) . Length x Breadth : 147 x 42m
. Water Depth : 60~65m . Water Depth : 50m
. Jacking System : Ele. R & P . Jacking System : Ele. R & P
. Crane : 1,200 ton . Crane : 1,500 ton
. 3.6MW WTGs : 8EA . 3.6MW WTGs : 10~12EA
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4-3-3 PACIFIC ORCA(AIMZ=Z Q)

24k /2010 780 =3 / Z0| 161m, = 49m, &0| 10.4m
Om S0l SHETYIE 24X, 6702 MY el d(jack-up Leg) ST =2 Z[1 17m7HK|

A0 gAel 120085 Aefglez 7| Efgler TE Y, 270 S X
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4-3-3 PACIFIC ORCA(MAMZZ ) MMEDO REAE
. Length - 160.9m - Operating Water Depth : Max. 60m
. Breadth : 49.0m . Ship speed : 13 knots (DP-2)
. Depth : 10.4m . Payload : 8,400 ton

3.6MW x 12 sets

Accommodation
(Complement 111 Person)

‘, \ 35ton Crane

!
| : o
54
Py
>

1,200 ton Crane Heli-Deck

Azipod 4 sets FWD Thruster (4 sets)

Ele. Rack & Pinion
Spudcan Jacking System

Leg (6 sets)
Jetting Pipe - Height : 105m
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4-3-4 S| &S EH7| 2X| - &8 ORCA HEESY MHERE

Transit to Wind Farm

Loading at Harbor

Transit Mode

999 u
'm 0o
} {

Return to Harbor

-Imstallation
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Safety
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5-2-1 New Paradigm Lifting System

M7 B 9| Lifting system
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- 3¢ Lifting System : 47|

- Lifting €%F : 4000 ton
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Wind Turbine Lifting System (Patent)
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Wind Turbine Fixing Panels (Patent)

IREH Engineering co. Itd.




5-2 M7H4'E WIV : IREH-2000

/ Part 5. 4172 WIV : IREH-2000

5-2-3 QtX S Wind Turbine =&l

- Blade = 2!

« 7MW 37| Z&gl/24t

[

Wind Turbine Moving Algorithm (Patent)

« Leg Z0]:80m

- FR7s -die FY A HE System
Leg 2| System
- Leg 0| & System
- ZH -
- @ik S 2Eket 28 2

The Leg of the Wind Turbine Installation Vessel (Patent)
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Item

Length of Vessel

Water Depth

Jacking System
Type of Leg
Length of Leg
Crane Capacity
Lifting System
No. of Storage

Accommodation

Propulsion System

Cost

EU 3" Generation

About 100 m
Shallow water

(30 ~ 40m)

Hydraulic Cylinder

Lattice
60 ~80 m
600 ~ 800 ton
None
4~ 6 WTGs
100 persons
DP-2

<300 M$

EU 4" Generation
130 ~ 160 m
Deeper Water
(50 ~ 70m)
Electric Rack & Pinion
Lattice
Above 100 m
1,200 ~ 1,500 ton
None
10 ~ 12 WTGs
100 persons
DP-2

>300 M$

IREH-2000
200m
Deeper Water
(50 ~ 70m)
No Jack-up
Tubular
Above 80m
No Crane
4,000ton
TMW 3WTGs
50 persons
None

<100 M$
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Transit to Wind Farm

Return to Harbor
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