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There are 6 Business Groups (BG) under Doosan Heavy Industries & Construction.

Doosan Heavy Industries & Construction

PR Sp——

Turbine Nuclear Casting

Generator & Forging
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Power Service

Boiler Design & Design & Nuclear Power Seawater Industrial

Fabricate Boilers Fabricate Steam, Plant Equipment Desalination Materials &
& AQCS Gas Turbine & Manufacturing & @ Plant & Water Components

Coal, Qil,
Business Combined-cycle,
Group Simple-cycle &

Plant EPC Modernization Generators

of Power Plant

Renewable
Energy

DPS India
(India)

Doosan Babcock Doosan Skoda Doosan HF Doosan Hydro Doosan IMGB
(UK) Power (Czech) Controls (USA) Tech. (USA) (Romania)
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Industrial Power : Rehabilitation & Electrical Service Treatment
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Doosan Lentjes | DPS America Doosan Enpure

Overseas (Germany) (USA) (UK)

Subsidiary

Doosan VINA DPS Arabia
(Vietnam) M (Saudi Arabia)

Doosan Power
System India
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WinDS3000 Nacelle Layout

Blade
Hub
Hub Spacer
Gearbox
Wind Sensor
Generator
Main Frame

Maintenance Crane

Power Converter

Tower

Cooling System

Transformer
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Suction side shell
Foam
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analysis
results

Fiber failure

Inter Fiber failure
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results
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e Carbon fiber 80 2

Drive-Train

» Main shaft7} gl=
2 M| Drive-train

* Hydraulic gearbox
damper M &

@--—--—-———=mm——mm

Gearbox
« A2 X A3 A

» Compact, st=z=Hl, 2 =|/d

Generator
--------------- ® - PMSG(ETAIMYE S71LH7) HE
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Full Power Converter
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Transformer
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Maintenance Crane
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— Glass/Polyester (Hand lay-up) /
rg 20 — Glass/Epoxy (Infusion) ) ﬁ \ S Y B2 T : :
= — Carbon-Glass/Epoxy (Prepreg) // Q Yy ’ — =
0 O — Load §
2 i) Load®
]
- - Lighter blade
o 10 + Load reduction
ge!
g fat and heavy slim and light
5
0 I 1 T
15 25 35 45 55 65
System Costt System Costl

Blade length (m)

Source: Scaling limits & costs regarding WT blades, UpWind Project Report

3Rt 2 571 AL o5 ZAE flol 712 A% HE Ee
StEX|X| FRESQ Spar-cap 52 7H2 MG HE
off H| Z & (specific strength) 3! H|Z/d(specific stiffness) S
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3MW 7|2 & g|0| = Layout

Pressure Spar Cap

Suction TE Spar Cap Carbon /1.2~ 64.5m

Glass/7.5~55.5m
Pressure Shell

Forward Main Shear web
Glass + PVC foam/ 2.0 ~62m

After Main Shear web
Glass + PVC foam/ 2.0 ~62m

After Shear web
Glass + PVC foam/ 6.5 ~32.5m

Trailing Edge Shear web
Glass + PVC foam/ 16.6 ~ 18.6m

Leading Edge Lip

Suction TE Spar Cap Glass/9.5~65.0m

Glass/7.5~55.5m

Suction Spar Cap
Carbon /1.2 ~64.5m

Suction Shell
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Company Model Capacity Rotor Diameter | Blade Length Weight
Siemens SWT-3.6-120 3.6 MW 107m 58.5m 18.0ton
Enercon E112 4.5 MW 114m 53.0m 21.0ton
BARD Bard5.0 5.0 MW 122m 60.0m 28.5ton
a4 HS139 5.0 MW 139m 68.0m 26.7ton
Repower Repower6M 6.0 MW 126m 61.5m 23.0ton
Alstom Haliade-6MW-150 6.0 MW 150m 73.5m 33.0ton
Vestas V164-8.0MW 8.0 MW 164m 80.0m 35.0ton
SASZA WinDS3000/100 3.0 MW 100m 48.3m 11.6ton
SAESZA WinDS3000/134 3.0 MW 134m 65.5m 14.2ton
40
35 -9
= 30 ,-—!ﬁ
p— — . ___..--"' = “J__,.:-"
a S 2 . =
= .: 20 e — 0%
wn —
g g 15 d______,..--"""_f—-#
3 o DSB65.5 @
[aa] o 10 ||
g — GFRP 2g|0|= FA| =414
3 —— CFRP £#|0|C Target 27 ]
Rotor Diameter [m} 0 . . .

. 90 100 110 120 130 140 150 160 170
*Composites Technology, August 2013
Rotor Diamter [m]

Fis3d
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MAx| = &&=2 0
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= o
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~ WinDS3000/134 : 177/
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WinDS5500/140 7}

‘05.01 '10.06 '12.04 '14.04 '14.12 '18.01 '18.02 '18.06 '18.12
4\%%
A
etz
WinDS5500 SMAZS G 2ASAY 2=
A /H = H=Z3)
WinDS5500/140 A3}
A 2B TS /712 7 AL A =H0|E | SH0|=

o|l=
=ol= MAH / HE/ Al Static test| Fatigue test| 1/ = 1 =S
= — = =1 =

M7 A HAA|AER AAH (Source Code)

. . O X O

Design Load Case Analysis CAIE M 9 AEA A
Foundation 24| X X% - MX| g ooquf MiEﬂ I§_LE|
CHX| 47 X ZH Y 24 (WindPro) =H AR ASE
CHR 28 U A S B,
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WinDS5500/140 Nacelle Layout

Hub Height

Integrated DriveTrain 100m

Closed Nacelle Cooling Offshore Layout Electrical layout at tower bottom
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WinDS5500/140 &|-J

Zo|
T (m)
Top 23.2 5.09 5.55 63
Mid 4 19.1 5.55 6.0 58
Mid 3 14.9 6.0 6.0 59
Bottom 14.6 6.0 6.0 74
-2Z2Z20|(Lx W x H) : 68.0m x 4.7m x 3.4m
Al 71.8 254 - =k 28 ton/EA (£ 3 EA)
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WinDS5500/140 Q1= %}

17.09 Prototype Certificate F = 5! '18.12 Type Certificate F = 0

DNV-GL i
Evaluation Report ['('5 §|‘]
AMSC WIND TURBINE WT5500 HHI Prototype Test =< _
Certification Report for the Wind Turbine « GL 2487 (DNVGL)
A-Design Assessment HG5500 - 240|E Hots Al 2 2t=
AMSC Austria GmbH
SAIA|S QF
Customer Hyundai H Co., Ltd. * G L e 1 | B o= E (DEWI)
1589-13,
Gunsan-si, lo 573-862
Report No.: CR-ADA-GL-TV-2-00318-0
Date: Z016-02-05 Subject
% [744]
Frequency 50 Hz o IEC AE-i 74' rg 7|' (DEWI_OCC)
Germanischer Lloyd, "Guideline for the - |A_| ‘F||' XH #—-6;—_';'

Certification of Offshore Wind Turbines",

Edilion 2005
o JEC AHAIAIAE 0| (KIER)
Hyundai Heavy Industries Co., Ltd.
ol O = . =1
Order Number 11496034 * -LLEEEI- O ( 1709) Tl =
Report Number R11496034-25 o |'6 X‘” = .LL# 7 E%I' _66’ A_! OLI %

]
Rev. 0, 2016-12-21 l
I S o ('18.12)

7-0P-F08511, Issue 20 a UL company
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HFoH S EX| SEjRE F=HEAL

_ _ 2 years later _
2011 November : Construction Completion 2013 September : Maintenance Survey

——

2015 October : Maintenance Survey
4 years later

» The jacket structure is functioning as artificial reef
* New ecosystem has been created around the jacket structure

» Marine growth on the jacket surface is still under measurement
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