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The Study of the International Transportation Route for
Wind Power Equipment Manufacturing Companies

Yun Seok hwan

Major in Port Logistics
Graduate School of Maritime Industrial Studies

Korea Maritime University

Abstract

Wind energy began to receive attention as a new alternative fuel since 20 vears
ago and is growing as a hooming global business model. Power efficiency and
reliability has greatly been improved during the past 15 vears to perform the role
as an alternative resource that replaces existing energy sources.

Many suppliers and technological advancements are being introduced to provide
quick installation of wind power generator around the world. Global wind power
generation in the world has been continuously increasing for the past 10 vears,
accounting for over 30% of cumulative rate compared to total power generation.
Global demand for wind power generation is gradually expanding due to restriction
on carbon emission and environmental problems caused by increased greenhouse
effect. Total wind power equipment capacity in 2008 was 120 GW (giga watt). The
United States has largest market share in the world, followed by Germany, Spain
and China that are progressively expanding their wind power equipment. Wind
energv is receiving the spotlight with solar energy to replace fossil energy until
2020, as a means to reduce carbon dioxide emission and prevent further expansion

of greenhouse effects.

About 20 assembly parts are attached on the head of wind power equipment.



Tower supporting this head is installed at a height of 80 ~ 130 meters from the
ground. Size of tower components (container, flange, and frame) is being increased
to a width of 2.3 ~ 55 meters. Size of such components can be further enlarged
with future development of wind power generation technology and increase in
energy use. The top two manufacturers of wind power equipment components in
the world are located in Korea, as well as small and medium companies being
established since 2009. Interest on transportation of products to major consumers
such as Europe and the United States is demanding changes in existing perspective
on distribution.

The number one wind power equipment manufacturer in the world is company A
(located in Jisa-dong, Gangseo-gu, Busan). This company is a free forging
company that produces over 600,000 tons of wind power flange larger than 4.5
meters and exceeds annual sales of 300 billion won. From heating of original
material until manufacture of finished products through forging and rough
machining processes, materials must be transported 6.5 times on average. However,
current traffic laws limit transportation by trucks up to a width of 2.3 meters
unless a special permit on limited vehicles is obtained. Such limited vehicles can
only be driven after midnight (00:00 ~ 06:00), which inevitably results in illegal
drives. In fact, the company paid a fine of about 10 million won in 2010 on
over-width vehicles. Considering the fact that there are 31 small and large
corporations in Korea conducting similar businesses, size of total fines paid by
these companies is probably beyond imagination.

Furthermore during marine transportation for exports, FR container (flatrack
container) is designated as an over-width cargo. There are serious problems in
loading, as well as transportation to docks. The foremost task of wind power
companies is to find an international transportation route for stable and economic
transportation of large sized wind power components to wind power complexes in
the United States, Germany, Spain, and China that are responsible for 62% of
global wind power generation market. Since about 7 9% of sales is appropriated
as distribution expense, potential value of this study is expected to be greater than
100 billion won. While existing studies were limited to specific transportation
methods for large sized products, this study attempts to focus on an international
transportation route for general application. The purpose is not only to create profit
for specific companies but also to secure stable competitiveness of wind power
generator component manufacturers in Korea, in the midst of growing wind power
market around the world.

Accordingly in this study, current transportation routes are classified into three

.__Vi__



tvpes including access-priority route, economics—prioritv route, and convenience-
priority route depending on distribution characteristics of wind power equipment in

order to suggest transportation methods other than ships.

Reflection of distribution characteristics of wind power equipment on wind power
capacity to be expanded until 2030 will contribute to development of individual
manufacturers and to create national benefit through transportation route applicable

to other large sized products such as large plant industry and shipbuilding industry.
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D 714 € A7] A|2H
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3 AFAA F= HE(Hub) Al2H, @49 FHdEE FE57] T 27
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Z27] (Gear-box), T&7|2FE 2 7144 oUAE A74 oAz HE
A A FE EH7)(Generator), AFAAQA Brake, /19 =& xdst= HA|
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(Yawing system), Z18]1 8L A7E AX s S 2F Fo2 dn

@ AAFA
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® | cooling unit Wz} 2] Z&719] 3EE HAFE YTHA
s Ag 9 dzHy .
dehumidifier A g7 e Y 2 AEAX
@ | lubrication unit £ 244 FEdoixd g S£EHA
1® | damping unit A3 A z2719 HHEFAL EFsts A
@© | oil filter unit oddy FA Z4&7)0]9] 29I HH
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<¥ 4> 7} TYPE ¥ %38 27

| PITCH / YAW BEARING 2|38 SPEC 4%

I7A} AANZE SIZE FEuUS | &% (kes)
A 42CRMO4V (?2399.7x2098.4xT176 129 1,952
A 42CRMO4V ?2582x2402.8xT176 129 1,489
A 42CRMO4V ?2640x2326.6xT196.38 21 2,524
A 42CRMO4V ?2231x1998xT209 82 1,723
A 42CRMO4V P2444x2231xT209 91 1,811
A 42CRMO4V ?2996x2829xT111 15 1,162
A 42CRMO4V ?3260x2993xT129 20 9157
A 42CRMO4V ?2399.7x2098.4xT176 96 1,952
A 42CRMO4V ?2582x2402.8xT176 96 1,489
A 42CRMO4V ?2331.2x2131.5xT196.38 50 1,535
A 42CRMO4V ?2640x2326.6xT196.38 54 2,524
A 42CRMO4V $2399.7x2098.4xT176 129 1,952
A 42CRMO4V ?2582x2402.8xT176 129 1,489
A 42CRMO4V ?2331.2x2131.5xT196.38 25 1,535
A 42CRMO4V ?2640x2326.6xT196.38 g1 2,524
A 42CRMO4V $2399.7x2098.4xT176 96 1,952
A 42CRMO4V ?#2582x2402.8xT176 96 1,489
A 42CRMO4V ?2331.2x2131.5xT196.38 25 1,535
A 42CRMO4V ?#2640x2326.6xT196.38 25 2,524
A 42CRMO4V $2399.7x2098.4xT176 129 1,952
A 42CRMO4V ?2582x2402.8xT176 129 1,489

<¥ 5> Z} TYPE ¥ ¥9% 7] ROTOR SHAFT 2|¥ SPEC ¢

A} TYPE AA7 5 SIZE FEMs | &% (kes)
A 2.0MW 42CrMo4V P1600xL2130 30 11,654
B 0.85 MW | 34CrNiMo6 ?850xL1730 12 2,413
B 2.0 MW 42CrMo4 ?1500xL2690 18 10,991
o 2.3 MW 42CrMod P1650xL3758 85 20,094
G 3.6 MW 42CrMod ®1850xL3600 16 19,084
D 1.8 MW 42CrMo4 @1500xL2690 2 10,740
D 2.0 MW 42CrMo4 @1500xL2690 1 10,740




<¥ 6> Zr TYPE ¥ %3 ¥d7] TOWER FLANGE % SPEC €%

A} AA7E SIZE FEl ey
D S355NL (4195x3723xT175 4 5,507
D S355NL P4024x3716xT100 1 2,342
D S355NL ?#3258x3010xT310 2 4,160
D S355NL ?¥2316x2070xT370 2 3,249
D S355NL ?3118x2772xT105 24 1,869
D S355NL ?3980x3320xT130 12 5,757
D S355NL ?3676x3300xT135 21 3,060
D S355NL ?$2316x2070xT370 4 3,249
D S355NL ?»3118x2772xT105 24 1,869
D S355NL ?3980x3320xT130 12 5,757
D S355NL ?3676x3300xT135 21 3,060
D S355NL ?2316x2070xT370 4 3,249
D S355NL ?3118x2772xT105 24 1,869
D S355NL ?»3980x3320xT130 10 5,757
D S355NL ?3676x3300xT135 21 3,060
D S355NL ?2316x2070xT370 8 3,249
D S355NL @3118x2772xT105 2 1,869
D S355NL ?3676x3300xT135 8 3,060
D S355NL ®2316x2070xT370 32 3,249
D S355NL #2316x2070xT370 16 3,249
D S355NL ?2316x2070xT370 16 3,249
D S355NL $2316x2070xT370 16 3,249
@ 7z 2§ F4E & T 14
ZELARZTO B E JVARES upArR 2 ofEH FEoi ofjE IT&& st
ke wet 2 g4 53, Y 2 250 AolE JHAA Eoh ol ¥
A RGY <2 2>y olge] <I¥ 5> 9 22 ARoAME 1T F AT
o]# 3t Ao Aol Q3 ZF BFL o HFPS EtAS ZAAsHA H
o, o]#gt XA zjole Fo 55, +FWY T EF SAHAS 2484
= 7P 8% 84 F sUr 29 & £ AT oflY 28 4= FHE
ARZ = F 7P Ui 349 ololdEg S sd FE ZAYHE B



%3 YAW BEARING (27] 2~3 W€, 3 TON/ EA) %3 PITCH BEARING(Z7] 2~3 v|¥|, 3 TON/EA)

2011/02112

20 MW & £ ROTOR SHAFT 2.0 MW & F9 FLANGE
7] 1500 X 1800, 7 TON / EA =¥ %

<1y 5> 78 ¥4 208 VE

® 4 2EE & 4344

4719 B4 FSEIFYAS HE ¢ F U M E A, AFY E
A4 A 50 B HAE FEE F IS ¢ F U &, AAAER
dEo] 75 AFTY 28R BT AFFold 47 <2 5> oA, F9
YAW BEARING # %% PITCH BEARING, ¥3 ROTOR SHAFT = WA
Z AAAZ REHo| 75T, dwAlelzy AFF &t ¥dE, FE
FLANGE & 7%, 2 97o] A 25 v|E o]4e] Ho EY AAA AET
Hoe 2 AEY FYgo] €A £o|g Hol| S3rhlh ¥, AAA

1) AA ASH 7bseRe] Bur|Fe 7 gusteale B4 Auld me Bzt 9E
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A ot <ad 6> oAMe
SHAFT ¢ YAW & PITCH BEARING, ¥$8
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2.0 MY & % ROTOR SHAFT ' =21 PITCH BEARING
0 * STANDARD CONTAINER 40’ ~ STANDARD CONTAINER

2.3 MV & &3 ROTOR SHAF‘T 2.0 MV & #2 FLANGE
20" STANDARD CONTAINER 40" FLATRACK CONTAINER
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2.0 MY & F=d47]4 PLATE 2.0 MV % 3 E‘Mﬂ& PLATE
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<E & Aoy HY AAEF L A2

Container Container size HAAFA | AAF C/W
dol(L) | & (W) | ¥ () kgs CBM kgs
20" DRY 5,800 2,330 2,270 21,860 30 2,290
40" DRY 12,000 2,330 2,270 26,630 62 3,890
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o} T&EY3] (5Yo]) (http://www.igwindkraft.at/)
o] &0 &g AlolE

(http://www.urbanwindenergy.org.uk/index.asp)
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ZaEurd Y7422 (http://www.windpowermonthly . com/home/)

Oadc ZH&E (http://www.tuulivoimayhdistys.fi/intenglish)
A=EZHH3 (http://www.bwea.com/)

old A= F2HF3] (http://www.iwea.com/)

olerglo} FEH3E (http://www.ivpc.com/)

ygas oz AFAE (http://www.ecn.nl/units/wind/)

FARE FEdA Y970 A4A (ttp://www.wpm.co.nz/)

29 A ZF&E A oA &3] (59o]) (http://www.suisse-eole.ch/de.html)
A9l T8 o= #3] (http://www.svensk-vindkraft.org/)

)= FHE3 (http://www.awea.org/)

Autc} E2E@ 3] (http://www.canwea.ca/index_e.php)

vl = o4 X F (http: //www.eere.energy.gov/)

o2 Fedbd Y7FA21A] (http://www.windstats.com/)
T2 sH AFAa - %Eﬁw‘%}’q (http://www.fraunhofer.de/)

International Road Federation (http://www.irfnet.org)
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