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Executive Summary

Executive Summary

A Study on Future Technology Development
Strategy of Bulk Ports

1. Purpose

O

This study aims to establish a road map to draw and push ahead with the future
technologies of bulk ports that could become the base of new growth engine
industries in the port and logistics sectors in response to the future change of
logistics environment.

Systemizing new growth engine technologies for the industrialization of port
logistics technologies in the future,

Establishing the foundation by vitalizing domestic port logistics and equipment
industries and nurturing global leading companies and talents,

Effectively operating bulk ports by developing demand-centered technologies
applicable to actual sites,

Establishing policies to develop and operate sustainable ports by considering
future environment-friendliness/high productiveness/workers’ safety,

2. Methodologies and Features

1) Methodologies

Feature Details

Collecting

Reason for Selection
Documents

Basic and domestic bulk port |- Domestic and .
. . . the lack of studies
Analysis technologies foreign case .
- on domestic bulk
- Analyze the logistics study ort technologies
processes by items of - Expert P 9

- Analyze the technology |- Related
factors of bulk ports literature

- Research on the foreign study - Conduct the analysis

on basic data due to

bulk cargo interview

i
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Feature Details Collecting Reason for Selection
Documents
- Research on the
demand of domestic - Identify the
bulk port technologies - On-site technology demand
on actual sites interview required by domestic
Technology |~ Research on thg - Qverseas bulk Iqading and .
Dernand demand of foreign bulk literature unloading/manufacturi
port technologies from reviews ng sites
survey documents - Interview with |- Review advanced
- Research on persons foreign technologies
demand/technology concerned thorough document
demand of research
manufacturers
- Analyze and organize
the results of the first - Select the
demand survey development
- Establish the technology |- Expert technologies and
classification system consultation prepare the
Planning |- Select development and hearing Technology Offer by
Meeting for| technologies (including of opinion considering the
Expert integrating similar - Prepare necessity, economic
Demand technologies and adding | Technology feasibility,
omitted technologies, Offers by effectiveness and
etc.) experts technology of bulk
- Prepare the port equipment and
development Technology operating engineers
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necessity, urgency,
economic feasibility,
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technical feasibility of
- Evaluate development drawn development
. - Survey for .
technologies bulk port technologies and
Survey |- Draw the weighted . draw the
: operating
value of evaluation development
. company o
index priorities
- Establish a

technology road map
in accordance with
the development
priorities




Executive Summary

2) Features

O

This study follows and applies existing methodologies but has some features
different from existing studies.

Combine and apply advantages by the detailed stages of the national scientific
technology road map, components/material technology road map and private
company technology road map, rather than simply applying a single existing
methodology.,

Establish the technology classification model by using the three-dimensional
model to develop technologies and classify the subjects of usage, and establish
the FAST classification model to analyze consistency among technologies and
technology levels and to complement technology demand.

Conduct the 4-phased technology demand survey in a bottom-up way (literature,
sites, demand/development experts) centering on on-site demand and development,
rather than using the existing technology demand survey in a top-down way.
Secure the credibility of selection results based on the three times of evaluation
by the selection committee,

Prepare the Technology Offers for all development technologies and establish a

road map based on the subjective priorities,

3. Results

1) Summery

O

Comprehensively organize and analyze the detailed logistics process and
composition system through research on domestic and foreign sites and
documents for five docks of bulk (coal, grain, hardwood, scrap iron and steel
docks).

- Classifying the features of the related technologies of major domestic and foreign

bulk ports into 4 categories of high productivity, environment-friendliness, safety
and cutting-edge.

- Applying one or two features out of above 4 categories to all recently constructed

docks including both domestic and foreign bulk docks,

- Port equipment and systems installed currently or in the past mostly consist of

foreign products, and older systems have more significant cost problems in terms

of maintenance and improvement,

ifi
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Conduct the total inspection on technologies regarding bulk ports and find the
available development technologies.

Analyzing and identifying the needs of companies and developers through
domestic and foreign documents, site survey and experts’ interview about the
operating problems of bulk ports and resultant technology demand,

Given these, classifying an unmanned technology, work safety, economically
feasibility and environment-friendly technologies by docks, functions and

applicability, and draw about 40 primary technology candidates.

Establish the classification system of bulk port technologies,

Establish the technology classification system to analyze the technology level,
consistency between higher and lower technologies, technology development
and the subjects of usage for about 40 technology candidates.

Set 6 technology development objectives of future bulk ports such as new
concept, highly productive, safe, environment-friendly, economically feasible
and worker-friendly bulk ports,

Determine the final technology candidate by arranging the development
technology functions of each objective in the hierarchy with 4 subfunctions and
subdividing them into 57 bulk port technologies accordingly.

Draw the technology development priorities and presents the development road
map

Select 39 development technologies after the first expert evaluation based on the
necessity, feasibility, marketability, profitability, economic feasibility, technology
expandability and influence of technologies

Draw the priorities of 39 development technologies by conducting the AHP
questionnaire analysis for site experts

Present the required budget for each technology by dividing the development
times of each technology into 4 stages

Divide and present a promotion method into R&D and policy project methods by
securing budget for each technology and separating the subjects of development

into development companies and buyer companies



Executive Summary

2) Policy Contribution
O It is possible to reflect this study into the mid and long term TRM of maritime
scientific technologies based on Framework Act on Marine Fishery Development.

O Expand the port logistics policy and R&D technology policy areas by broadening
the technology development area from existing container cargo to bulk cargo,

3) Expected Benefits
O Secure the competitiveness of international ports by strengthening the
productivity, work safety and environment-friendliness of domestic bulk ports,
O Induce the vitalization of port logistics and equipment industries by developing
bulk port technologies.

O Develop future green/safe technologies in advance and discover new growth

engine industries,
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40,0008t DWT ©]5t€] giirfato]= Autere 128 F7toll 14 A AskaAd
Auregol 11.7%% &R gict24)

1
1

N rN
o oftt

22)
23

(R

¢

=

24

=

<]
9], 2=d

2 Rojujd watel Aol of

W rejafe wstol seatlel of
Clarkson(https://sin.clarksons.net/timeseries, 2015.6.10.)
Clarkson(https://sin.clarksons.net/timeseries, 2015.6.10.)7]5F KMI £-4]
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(T 2-4) Zist2M MBS Mt o1t

9] - ek DWT

20034 1¢¥ 20154 1€

EHO|Z mIOLEEA mIEblia mEiC|ARO|E BAO[=Z mEOA mZEtfia mECiAIE

Z}&: Clarkson(https:/sin.clarksons.net/timeseries, 2015.6.10.) ; KMI £

2015 44 7] HFH(Orderbook) = A EH, 7t AFERE tigAd 15
o} Addpe] g5 I oot T A& iu] WsteFe] vlgo] iAol
2= 14%, AT ErAagE: 22%, SRS 15%, Alo| AR 2= 19%E ol
sof sHIdol A&d Agolnt. 53] FEA Ak F Alsg div] &
FRFRFe] WOl 172%R2A F9 29l Aol AET AR ot

A4 AERE Alo|27) Z ANt Al U ATt S8 &
Aloltk. o5 59 6763t 4,999 DWTQ| &EfutA(Ulramax)> 1%
84%, 25%~25%F 9,999 DWT2| 92Ul H(Wozmax)-2
oh20 TEjal Hgd S oR Qleh g 7h4ol
= =5y HEe So7] sl AclzAFEG 26 o 2 Aokt
DWT) AduhE =r@ubel] AGAIZITRD. deefs AdE 502280 Hga &

SAl 24 FAEE sl A BYE Hg 5 AgelA e Alel=

e
o,
M
(98]
e
X
olN
N
ol
ol
38

25) Clarkson, “Dry Bulk Trade Outlook”, May 2015, p16. A}& 7|40 & KMI 4

26) Clarkson, “Dry Bulk Trade Outlook”, May 2015, p16. A}& 7|HIo & KMI 4

20 2 FAU2015.7.7), A Fo U A7) 58 HAAK F Wt o

28) 2 FAU(2015.7.7), L9 F= FRE AF 58 AAAA T Wt oo dYApE 2
S5 Welleks o 3047} WalAle} £ COSCO% CMEST 7184 ARR Wet 204
S A 9F 507 At o4k

=z =
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HISO 0RY el Fep

o] H|Fo] ol Zlo= ottt of2dt P W A F7k= Qs
of fejuet gte s el HaAE st E ZAow wekEh
(% 2-3) M 2 o
ool A
A=A Z2H(Orderbook)
gEd | A8
/\~] ) 7 il
4710w 2005 | 2014 | 2015 | 20154 | ou | =g
g
10,000/19,999 571 538 520 19 4% -2%
20,000/29,999 1,235 1,177 1,130 16 1% -5%
30,000/34,999 802 820 841 83 10% 1%
35,000/39,999 562 579 630 311 48% 9%

Total Handysize 3,170 3,114 3,121 429 14% 0%
40,000/49,999 919 906 880 66 8% -5%
30,000/59,999 1,794 1,934 1,994 93 5% 2%
(Supramax)
60,000/64,999 96 151 242 542 172% 84%

(Ultramax)

Total Handymax 2,809 2,991 3,116 701 22% 5%
65,000/69,999 270 209 166 22 15% -26%
70,000/79,999 1,131 1,201 1,244 36 3% 1%
LR e 510 649 735 300 39% 10%
(Kamsarmax)
90,000/99,999 263 288 297 14 5% 2%

Total Panamax 2,174 2,347 2,442 372 15% 2%
100,000/119,999 105 114 121 7 6% 5%
120,000/159,999 138 116 103 12 14% 21%
160,000/199,999 959 979 1,019 140 14% 1%

200,000/209,999 125 160 183 90 47% 11%
(Newcastlemax)
210,000/249,999 42 41 42 17 40% 0%
LI 15 19 28 24 83% 32%
(Wozmax)
260,000/319,999 99 102 101 12 12% 0%
320,000&+ 28 37 40 1 2% 11%
Total Capesize 1,511 1,568 1,637 303 19% 1%

Z}=: Clarkson, “Dry Bulk Trade Outlook”, May 2015, pl6.




H2E H38o| 7lE 24

HI

HA ae4d R A HE
T3, glshal, S AlLE Aol UElhd AR whet AlglS ddstHal A
T AL 2ZEO] NS st Aok E A, 2A1ET, KPL 52 He
& ool AladloflA d3ehe 5 AR SRR 9vlse A B

di71AIZbe Fasbshal Babde AT 58 LA AR|AT)

p

perauons

¢ Management
i .
N Customer }(\ I Customer

Finance Planning
Supervlslon

Finance Planning
Supervision

Z}&: David Trueman(2014), “Implementing terminal management system at bulk and break bulk terminal”, p7, p9, "TOC Europe:
Bulk Ports & Technology 24th June 2014, London,.

2. €33 7l THRA BN

1) gasete] 98

Wzt A A9 71271 B AAA SRR ey Hgls]
YL shBolck WABRE 32 eo| wet ofH|shEliquid bulk)z A8t
(dry bull)2 LHroAick. ARBEL g, AHAE Soli, ASFRL A%, I
FA, A, B2 AR SO o|RefA Yrho,

29) David Trueman(2014), “Implementing terminal management system at bulk and break bulk terminal”, p7, p9, "TOC Europe:
Bulk Ports & Technology 24th June 2014, London,.

30) A, ol g, AN MH|A FH SAEY] A9 A8, TelEFA, ATH,
A4z(EH 713%), 2011.12,, p. 546
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B AolAl o] B sk Ldo] BAE
Slfel AEROIA HFsh G SRS FAHOR QUSRS AR ol

o B Aol REE Hus
7 AAEE 5 s7ielth

FUJ_:

ITE L = = o) H = z] 9
T EZ7)), FEEE, dEEE 1-EE

(1) HERR(ERY 25 29
HGAe HIdE = Y8 tfeog Exgfo] won F&2 A3 A ¥
RE AEHHE oagRl @ﬂrﬁ TR0k ABL0] ix1o] wpet AR}
al Mae] sy BEES A47HAY WHT BAS /AL Qo] ARt
Ao| BolAshH At %E%k% Z715it)h Aete 27ARS 95t 9 s eta)
AL A7EIEE T drgeR Ured SevselA F2 Fu
She Ak ARE(FARoltk)

A} http://biz.heraldcorp.com/view.php?ud=20110218000762&mod=skb, 2015.6.10.
shttp://korean.cri.cn/320/2008/07/16/1s124101 .htm, 2015.6.10.

W B, 248, uhgel, WelE00s), ke el Ry, p193
» B34, B4 R150008), "GRG Ry, pp193-194, pp. 206210 7]ike.

= 4
[e]

33

=

S FTAHH2013), "RRkele ] AT}t Z]2AE +=H AT, p9T.
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N
>
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>
AT
1z

A2

0
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(2 1855

d AFS HPA, duaety 9 3d AE dEEA = 2784 oF
40%7F A AA9E YRR ARESEAL ok Ay nEE S XY, Y-
A¥s), Tpops), Lalal BAbe) npale), 94K} Sof 9

v 0>

g

O
03
e
o

1. = O

(a3 2-7) DHLE FY

A} http://m.kihoilbo.co.ki/news/article View.html?idxno=236603, 2015.6.10. ;
http://www.iincheon.net/news/articleView.html?idxno=55032, 2015.6.10.

() dERF

Ame Wa, Ay, Badle, ) o) Aelx Auo] ofa) it &
Felo] QU A Sol selsich. AE slREL K5 Zo] 14w ool
Bulsk glm BAe] AAE dY Fdel Bo ot Sgel, Az )
(crawler crane)2 ©]835}0] YES ZIYIE, of=EF, 212 H(log loader)o]|
A0 AT WA S0l RAT L, SfEES )i of
& 5 5ol 7Sty AAlel 71, +7] 710l glo] ®utd =g|Qlojut o
27| o] ¥ (excavator) o} 3= o] ARg-E|ojof Tt} o]of R 2R = A
G olFAmIE 71, §71, olF 7Ieol $rotth 2y o] || o] Al

GO Qo] AR WHHOR WS 4 ¢l who] YYrk)

=

34

=

rrzAl, V1% glol Azk 2009 U ol Btk 20119 39,
39 QRO AIE Y, R el S AlE, TaRt 44, 20159 393, pod. 7]uk KMI e
0 A, B, el WIEQ00R), TR el R, pp223-224 71N KMI A2

W HNIA, TG AR FEGET) FRFAL A RAL HUAGASY: B L G
SGA|AE BA 200510, HIA 7]HEe R KMI AZHS

N

pul
=
T
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16276,

of wat I

783&total

2015.6.10.;http://www.volvoce.con/constructionequipment/asia/ko-kr/products/wheelloaders/wheelloaders/L 120F/Pages/specificati

ons.aspx, 2015.6.10. ; http://forestnet.comyLSJissues/Jan09/double.html, 2015.6.10.

5

1780, 2015.6.10. ;

= 9J8t ol astHolE

e=2035817336&page=

=)=
&8

|

==

(o]

(O 2-8)

K

2pae

[ |
'mod=news&act=articleView&idxno=250142&sc_cod:

X
gl )]

http://www.kihoilbo.co.kr/?
=

M d]
=

ZF&: http://www.kihoilbo.co.kr/?mod=news&act=articleView&idxno=277395&page=68&total
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&5 ©

FHAF, pll2.
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] Adie} 7]2A
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(1 2-9) YTRE Y

AEe]Y AT w2 T4 dme
(gantry engine grab bucket) (suction pipe unloader)

A} http:/sy.thesome.com/bbs/board.php?bo_table=product&wr_id=12&page=0, 2015.6.10. ;
http://www.shippingnewsnet.com/news/articleView.html?idxno=2584, 2015.6.10.

(5) BAFF

AAekzoll= 2, &3, A, & E, L E 5ol vk =} FFF
oA 7H Wol FuEe S YR dy dAFUo] U, I v
ol @ol AHt. A= = E‘J@ﬂl*ﬂ‘ﬂ FaEaL ek drkE e
A= BTC, LLC, OHBC 5= ©|-&3to] A5 vigof WesA] &4l
H|¢l T E 7] o](pallet carrier) $Jof ZAFaghc}AD

A7)z ol Adutao s melx) o] 2 9l(Bridge Type Crane, BTC)
o] AMgEEY e AXAE Azehil, FY 52 ZaE] EYFel 33
(Hook) = 5 AIZRE Hx A5 o]&

A4 A QALLC, level luffing crane)-<
AAH AL ol A= o] et wet olFslHA Sag stshe AHl=
#, 360 3]Ho] 7kt AR, il F tRt SR HAskES s 4
U= Aotk Su(Hopper)oll HAHAIE Aok, B2 =
Aol ALHAT. LLCE %, 43 Aloluh upa4 ajel7] 312 s}

sho%s2l 600 Thr ofs}o] gapo] 2 4, olgHch F2 23
A, Aek, W, 2 AUE, 4314 5 08 Hass

=, =, ==,

flo
(‘ﬁ
i)
e
s

) gAY, TEAT Sdslel o A A 9 Al BeE AT, 20145,
pp.145-156 7€k KMI 2| &4

2) PP, A7 EREI)-A - Ha Hudr, 2013.12.22,

9) PP, “A97 BRI D)-A - Ha Hudr, 2013.12.22,

2/
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HIHO 02 Tl TR o

= @A vt 2AF 2Rt 9 FAE L, AT, A, 52y E at
Ak} 5of Double Link Type LLC7} AX| %o} &
ek} 34oksl MG HEofl+= OHBC(over head bridge crane)”} A-2HE| o]
9lo] 3 Alo|E 2] 7hs5}0], OHBCE: 4wl 2elo] ujgre) 1slx] 24
7 H9E ol FEL ESUE HuAE uel AFR o)Fehs ol

(O 2-10) ZHMiFol et F2 stag| X ZHRE HE

BTC OHBC LLC

59 e ] A ey sfylEol g g

A} http://www.arck-sensor.com/?q=steel-industry/for-bridge-cranes/positioningbridgecranexy, 2015.6.10. ;
http://www.shippingnewsnet.com/news/articleView.html?idxno=2584, 2015.6.10. ;
http://www.scheuerle.de/en/products/new-vehicles/steel-industry/semi-finished-products-handling/pallet-carrier.html, 2015.6.10. ;
http://www.ygpa.or.kr/kr/yeosu_gwangyang_port/gwangyang_port/facilities_status/gwangyang_region/product_wharf/, 2015.6.10.

T s fu ) S| 9’]
WS 9Jgt of=ge, BHES ol$apy] 3t olFY, B WEUs]
e e s ok Aty stedlo] 9 AZE S e
THOR U] Bl Ahu], A4, £9AAY FOR o]Rojiir)

 ETEYs & BREAUY, M dERRAE HRede 2§, 20025
WA, P S4ee aF A AR 2 Aol TR AL, 20145, plsd
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3

(1) AT e

R8T A49Y Avle 23 F39 dd=Y, A4 sk
(CSU, continuous ship unloader) ZH] 5-o] Ut} 0|5 Aul= £ AR
A%t w4 Aolo], HuHl, Xefr AAA HH|o]o] Fol ARGEAL Utk
ok=ege] Ul e, elZaoln] So| ABETE AR AERTE 414 A
e Aure] ekt selreio] GolshES Au|slo] g TRER Wid
Bl = Ao ey AERFol off AHE shag ekl 2% F d=2
wastr] Sla A% gl B del 0 Bykopen sioragel Stk

Ay
A

71‘;“;’51

EREES
A4

Open Storage

AP PRARRQ013), TSR e Arkel 7| AT SFUET, p269 TINEO R Q2
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SIS 02 7|E7HE Tk

3 oip

(@) TERE T48L

TS HA

o] g8 =& ¢l(derrick crane) 5-& =

Luffing Crane), Z2H}2! =] 2l(mobile crane)S ©]-%

HE ool . natl

NS B AAE F

stol wrEich

87 oky

7019]4] =& 9I(LLC, Level
gsto] Al ARl gl 1
o HAE nAL WAks 4
ol gste] YD Fof AbX}

(H 2-5) DHEZ0| THRA

=Xk

EEIEER

ERSERT

yind
01'6‘7\5]

17:(_;]_1:11:

Al

Open Storage

A} http://www.cepolina.com/kr/crane-derrick-site.htm; http://www.shippingnewsnet.com/news/articleView.html?idxno=2584,

2015.6.10.;

http://www.nssc.go.kr/nssc/information/blogcontents. jsp?mode=view&article_no=4926&pager.offset=66&board_no=29,
2015.6.10.; http://blog.daum.net/_blog/BlogTypeView.do?blogid=0BbTh&articleno=8223532& bloghome menu=recenttext;
http://www.nocutnews.co.kr/news/982571, 2015.6.10.; http://www.iincheon.net/news/articleView.html?idxno=55032, 2015.6.10.
shttp://blog.daum.net/_blog/BlogTypeView.do?blogid=0hlAl&articleno=6&categoryld=1&regdt=20130725151823, 2015.6.10.5

7FA| 3L KMI 2H4g
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(3) BBEE T8R4
ARRL HHGAS Mol FEAe F, Aol Y Al mapal
adel, 289 290 5
| U¥o] mauRd|, £7 St 2 of$

[e)
th ofEqiolol At ofxge] HAAE ABe

&

| 2~7ho] €], 214 A timber
Ay = o)A W,

g
Hu
I
u
in)
st
o
oo
ol
£
[
)
ol
-3
O:

EEEEE N

AupE
A4

Open Storage

A} http://www.kihoilbo.co.kr/?mod=news&act=articleView&idxno=277395&page=68&total=1780, 2015.6.10. ;
http://www.kihoilbo.co.kr/?mod=news&act=articleView&idxno=250142&sc_code=2035817336&page=783&total=16276,
2015.6.10.
shttp://www.volvoce.com/constructionequipment/asia/ko-kr/products/wheelloaders/wheelloaders/L 120F/Pages/specifications.aspx,
2015.6.10. ;
https://www.google.co.kr/search?q=%EC%B2%A0%ECY9E%ACYEB%B6%80%EB%:91%90+LLC&espv=2&biw=1920&bih=95
S&site=webhp&source=Inms&tbm=isch&sa=X&ved=0ahUKEwib6JOYhOPJAhUBJKYKHVrSDMAQ AUIBygCHtbm=isch&q=ti
mber+grab&imgre=f8925_uaKNjbaM%3A, 2015.6.10. ;
https://www.google.co.kr/search?q=%EC%B2%A0%ECY9E%ACYEB%B6%80%EB%:91%90+LLC&espv=2&biw=1920&bih=95
S&site=webhp&source=Inms&tbm=isch&sa=X&ved=0ahUKEwib6JOYhOPJAhUBJKYKHVrSDMAQ AUIBygC#tbm=isch&q=
Y%ECY09BY:90%EB%AA%A9%ED%8A%B8%EBYOF%AD&Imgre=NYdtC1uiti20AM%3A, 2015.6.10. ;
http://forestnet.com/LSJissues/Jan09/double.html, 2015.6.10. 7]9FO. 2 KMI z|2HA]
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HIHO 02 Tl TR o

(@) FFRE FYas
P MZA AFFYA FE AR (grain unloaden)o] 4] A% H 0T 5

fu =] -
e FTL WY ZHjololS ol gAY A=Y AL o] §3to] AR

(H 2-7) Y=EE=0| AMQA

olE%EH or=9 Y =Yg

i cdlolo]

~
im
o
o
z
X

1=}

(¢

0,
ruzj

i

Sl
o 1
Al

X]'ﬁi http://sy.thesome.convbbs/board.php?bo_table=product&wr_id=12&page=0, 2015.6.10.,
http://www.shippingnewsnet.com/news/articleView.html?idxno=2584, 2015.6.10.
shttp://korean.alibaba.comvproduct-gs-img/--1874034206.html; http:/siss.re.kr/upload/comment/1386305661183.pdf, 2015.6.10. ;
http://www.kmrnews.com/ynews/ynews_view.php?code=NS03&pid=42262, 2015.6.10.5 7}A]3L KMI 24
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(6) AR 8%

AT AAF, FH A4, 2ek8, WdE Fo) ik BIC, LLC, GTSU
ol g5te] HATHEES HZA ol&u|(Pallet Camier H)ol YA & F
pate] Wik a0 BEE Hxji 17| RS OHBC, X AAE of
so] SR EEle] AR T WHU

oo i

(H 2-8) HIEEO| LARA

A

Pallet Carrier

AR

7]

A
A1

Transit Shed

A} http://www.arck-sensor.com/?q=steel-industry/for-bridge-cranes/positioningbridgecranexy, 2015.6.10. ;
http://www.shippingnewsnet.com/news/articleView.html?idxno=2584, 2015.6.10. ;
http://www.scheuerle.de/en/products/new-vehicles/steel-industry/semi-finished-products-handling/pallet-carrier.html, 2015.6.10. ;
http://www.gyotongn.com/news/articleView.html?idxno=73957, 2015.6.10. ;
http://mlbpark.donga.com/mbs/articleV.php?mbsC=bullpen&mbsldx=1574228 &cpage=4&mbs W=&select=&opt=&keyword=,
2015.6.10. ; hitp:/gumwon.com/gnuboard4/bbs/board.php?bo_table=301&wr_id=29, 2015.6.10.5 7}A|3L KMI 24
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(1) AR 23 ERT=AL

e e | Eas e b i I = s ) A s B s R L s )
&, oFR B, Ad|olo] o], Al o] HhlE = 6TtAlolth 4G
Aol stztdA| gl mhet 4 A2 E(ship unloader) 18] tj7F D= o] FA[f
shEdS Ay ART7) AHre] Aol A dgaS wAlez o 31
Aof Fom HME HH|ofo7} AL o g ofFste] ofHR7IA| ol FHut ofF
H AL ~e)7)/2] 28 o] H(stacker/reclaimer, S/R)E F3 oFA A ol HE
oh HabE H3gA2 3 o|HE o]8sto] oAl Eatd HjAS FHof
Hlojoj= o]FEof A-Aa T Arteielo 2 BRI A0

o
L
=
i
o
>
ma

Qg 2-11) ZEMRE SRZ2HA

.

Shaw || o=s | 2oref | omm | 2morof | mma

e 1 o 1 o 2N o 37 o
B3 o

S/R CELT

by
fu
Nic)
41
2
it
oX

3, 9PEQL, WQLS(Q008), TP BT Es pp. 206210 Z]HEOE KMI A2

Hershd JREE o]gste] AR Ags Huo]

= e 7/2] AL o] H(S/R)2

ol-gsto] MetE ofA Aol HystAY, ERloly 3k} Fo SRR e R B
) A

&, Al Al

46) 1A 9] 391(2008) pp. 206-210 7]¥to 2 A
47) I 9] 391(2008) pp. 206-210 7]¥ko 2 A
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K ot oI °

Zpg: A, B, ghgol wlel5(2008), (AR TE] R, pp. 206210 7|HEO.E KMI Aj2HY

]

AHRTE SRIEAAE Y A 9 e 39l ek, oA Bk W
s L HEZEY AL 7‘1]70*% % % = “VQH“ 6‘4741 IEP a1 -840

S @o} ool %}%ﬁ} oFHAY] 1S
A 229 5o FIE olgslol 1AL HIES Fol Sl A
W3 SO W] mAo| g

(a8 2-13) 1FEE ERIZZMA

aoes Hasd
b -

/2471

A BRA, B4, uhgel, WMlEQ008), TAMEHEA e R, pp. 206210 7|WEO.R KMI A2

(3) gERE gRIAA
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nE

S3I2t 0j2h Tisne e 3T

o2 o5 F HPh ofHE BAZ WEY v ‘2ol + E B

o 2aRHE o] gA AL $AT F, Fuol i BARAR gtk

(O 2-14) H=EE ERTZMA

HATHAOIH HAFHHO|Ef+ EE
y=M = e Exxy o ops oy r =xox|
pray | ¥3EF | ageg HUOIE [— Famor o | mes [ 2E3Y
oF e =] = - bk
L EELH] ’ 20=g
Zepg3Iel
IA=SHIAAY
220
g 224

R BpAl, SAE, uhol Wel5(2008), TaTRE A=) pp. 206-210 7]¥EO.E KMI A2HA

¢

(4) F=uT gRmaga

FREE BREzAst Y A% D Ak dmd el Auole] of%
AFE(silo) YT ALR Z3, AR LAR U AE T FO2 v
+ 6HAolTh

= A& E I3 dFeR s3] s A=l 37159%
X](pneumatlc suction pipe), 7| A4l ZE35}97]7|(SKT), 5 3ho] Z(flexible pipe)
o Azso] ARl Gl TBE FUT T 2o WE Auolo} 9o T2

O
2 ol Fhrk#® 1 the WE ZAulolo] o] Ut WY AT AFH T
AN oS AX gaiolol Fal Aol uHch FHE W
oo 9E AT o = W) BB AR T AR % AEIY 5
e}

2 9 oawi

(a2 2-15) YTRE SRO2HA

TR

. s 21tj0|f IEE | aa= | 3255

3 3 - S : T —_
=Ig ol Iz /s L A

1|:U| == I5I‘='IF—'I A2
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