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A Study on Utilization Plan of Mobile Harbor
as a means to Port Supplement, Port Substitute

and Maritime Transport Vehicle

Soo Nam, Park

Northeast Asia Department of Logistics Engineering

Graduate School of Korea Maritime University

Abstract

With increasing container traffic, the introduction of mega-vessel has
had a significant impact on the ports and terminals business. It has
reshaped the container shipping networks towards hub-and-spoke systems.
This movement of container shipping has led to intensely competitive
environment among ports, so substantial pressures, which have to develop
new container ports or to expand existing ones, have been grown. However,
there exist various problems to develop the port: environmental, geographical
and financial restrictions. It requires a huge investment, especially cost and
time. This study addresses the Mobile Harbor, the new concept of marine
logistics system. The introduction of this system not only has effect on
substituting port construction, but also makes the environmental safety and
green growth possible.

To find out the cognition in the value and application of Mobile Harbor,

this research was performed through the survey and the interview with

_iX_



domestic/international experts. Based on the result, the study was conducted
on applications of this system as a means of port supplement, port
substitute, and maritime transport vehicle. The system as means in port
substitute and supplement is expected to applications in three perspectives:
the investment efficiency in port development, the service enhancement
caused by a state of emergency such as a prolonged strike of unionized
railway workers or truckers or an irresistible natural disaster, and the
minimizing the loss to national economy caused by their impacts on port
selection. Finally, the operation models introducing the system as means in
maritime transport vehicle improve the profit structure of the existing
coastal container shipping company.

Thus the system is expected to contribute much to stimulation for coastal
container shipping. This paper has a significant meaning as the preliminary
study on application and spillover of the ongoing Mobile Harbor, and it may

contribute to further studies on the system.
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A FUAAL dAFESH Drewry(2008h)9] BaME <183,



of &t} 2009Y 79 7|Fow ZYMALY UFAZE H)
2o =2 12knotselA 18 knots7hA] A& = ZF7F 200, 300, 400, 500, 600, 700
TEUR Aute] 29 &7 2TTFS 2AE AB2A, <HE 4-14>] WE£L A

itk ARE AHEH A0TEUS ol AdutolAiz Mgty the Aut
A

<E 4-14> Mutpo o2 A n2F (380 cst)

[2h$] : MT]
T 200TEU | 300TEU | 400TEU | 500TEU | 600TEU | 700TEU | 80TEU

12 knot 11 13

13 knot 12 15

14 knot 14 17 16 16 15 15 24
15 knot 18 20 18 18 18 18 26
16 knot 21 21 22 21 29
17 knot 25 2527) 25 25 33
18 knot 2028) 29 30 29 38

AR S A,

oz Mutdm o s 7HAxXAE AA YT <E 4-15>2 Singapore
bunker price 7]EO.® 19954 #7979 dy gl o, 1999 o] & A<
Aoz JhACl F7hste] 2007d 74 3728 EelE oF 4u] Jprto] 1A o]
b8k th 2008 48715 20099 gRb|7bA] shd 250 @] A7bA] ek
o, Hot oAl 7FFe] Ao 20108 A HitvkE 460 dE TS
FASE ATk B AFAAE 49 VE dA & 11209 2 EY Addmn

H7FAGR0CST)& 4 83te] 45 A8

=

27) AaR-AZ 16knotet 18knotd] Hit H-&.
28) ARRANZ 500teud MU--FAESE F

oo



<3 4-15> Average bunker prices (380 cst)

[&9] - €1, USD/MT]

dx HgE ()9 USD/MT30 A AHF R ()
1995 771.0 979 75,017
1996 804.8 109.5 88,100
1997 951.1 102.7 97,705
1998 1398.9 70.0 97,943
1999 1189.5 101.8 121,091
2000 1130.6 158.7 179,447
2001 1290.8 133.1 171,820
2002 1251.2 148.9 186,362
2003 1191.9 172.0 205,005
2004 1144.7 180.3 206,408
2005 1024.3 261.9 268,267
2006 955.5 313.2 299,249
2007 929.2 372.8 346,425
2008 1102.6 500 551,295
2009 1276.4 3308D 421,212
2010 1120.0 460.032) 515,200
1600.0 - A A () =—gA=aE) =#=UsD/MT - 600,000
1400.0 -
- 500,000
12000 -
- 400,000
1000.0 -
800.0 - - 300,000
600.0 -
B 4600~ 200,000
4000 -
o 18 - 100,000
2000 7 3% 108l 1027 op 1018 § & N -
0.0

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

29) =238 AAZA A ~E(http://ecos.bok.or.kr).
30) Bharaf kA 2009 s A L2 2009a.
31), 31) E. A. Gibson Shipbrokers Ltd, Bunker Prices — Up, Down, Up(And Stable?), 2010.



4) 71271 ol gk Q.o

B Jo A ALY ARE nlgor 7]E dore-4 Rdy wniddie =
o] B4 Qloy Hadk 7B VIAS <iH 4-16>°] A3k
<E 4-16> 7| 271H B
T 71E Aed Bel | muldlan ml
=T ol H —F-Ak
$4=77 654km33)
+ A7 A 30034
At R 250TEU
SR = 14 Knot35
st &% 45TEU36)
A7) & 100%37)
W3k 3 w48t 863A}38)
= A 50.4 A1 7139)
SF Al 7} A] 7140)
Ve S A ZE 22.27 7}
o] §-A| 7} 12X 3H41)
~Q9 oF 3.59]42)
Al A=nHE (Y/18AH - 315,700/18x}43)
A9 A En| g (C/C 714 — 43,200,000 /344
=R = hc]
ANz 29, dgul 19, 2y - 41,400 /hour
2%)
o 50015 A3y 172,000 240,000
32y 172,000 240,000
23} A 14 Ton 17 Ton46)
o = o2k D 1l o
i ¢ (Day) Auk Al 4.2 Ton 5.1 Ton
= #5741 (380CST/MT) 515,20047)
Y7k 1A 3,736,563,04048) 6,408,398,56049
+9gng ")
W3 W5 81,648,00050) 105,325,50051

Lz o] z]-

33) A=z gaziEae] 2009 &AL TN BH: A
34) AR D e, A)Ed ese] dg $FP
35) 1knot=1.852km/hour.

36) KAIST mwtd

S 7kekste] %7k 45TEU /hour %-&.

=

H
e
<

2T =

SpIAIE ARIAEAE Z1F 289 AR

AF

pul
=

406mile.
300¥E 7}HA.

A 30TEU~60TEUC A

&

&

A}
2]

A

o]
=



bl e seluzt AR JE Ldmdel FAFrold 4 @F s

Wb R muldste $Qwde] Fogold, X Aol gsha A

PorP’ :71E5Y oy Byt st =9 3

o
A=
37) A, “’L%ﬂ?’f}‘ii*} Abes 2ASF dHF, 2009, 9. 9,
AR Y dAked Fas® ddA 42000TEUY S #Actetd, E32 &

6}011 xﬁﬂg 100% &3

38) =871 d4(300Y) 183} A2 A(3.59)=8634}.

39) Hx A7 654km+14knot=25.24| 7k,

40) 13} ZH At AIZF 1000TEU 45TEUGFE £5)=22.2 Q1A Fst>Hd A>Tkt —4),

41) o), 2/, AT, FAAES aEfdte] 1241 A4

42) 93 2 97 3 84. 6/\]7P 24X 7+=3.54.

43) =g, AelolHqEud oy Aulg drbael A, 2007; HHAER] B AEALES S
2.87KWH/TEU 2-&.
ZAAFdo], ¢, 1T71 129 AAp-- Arlesm I 48 A X, 2010. 4. 27.; 1/kWhd A7t
AgnE 1104
132} 279 A8 4280 & = 2.87KWH X 43] X 250TEU X 1109).

44) FEA G717 ES, et Agloly &t H-87HA] HU-AIPIANES FAICE, 2006;
71AbE €9 3607 X 12709 = 4,3205k90/d 24

45) *d3td E5HE 2005»3 7\&71A01H, dFedn] 68,0009 0] EatE H)-g9) (&9 : TEU)

46) wutdae] 39 A Mukxn A Fwele] FAE 7etale] 300TEUF AHbe] dAgiwe
17Ton& ﬂ%f;k
M ABANE = (M43 vgskeg, Ak Al AgsReKEgARE Bohe Auhedt A] dgiwar
go%u} }\Ez‘f_}p}ﬁ 7}7(48L

47) 2009.39 7] Average Bunker Price 715 (460 USD/Ton), & 11209 A&

48) <X 5>9] 250TEUR 1744 A4 (35 1,1209 7]5)

49) <3 5>¢] 250TEUR AHke] Hl% 71Fo 7 waldsie] AuAz o AH|E 3009 28 AAke,

50) <X 5>¢] 250TEU Aute] w%H|(544,320 X 2) X dzF 371582753} = 81,648,000 2
&

51) {250TEUR Aute] WEn|(544,320%2)+ A#H 214 81]8(315,700) } <A 733 xH 7532}
= 105,325,500 A&



FAE kol Y= HAlo 2 45 3R
o) 2w gg BAS] flelA] ofelel ol d¢g st

stk A1), (D8 H=2A fdsH

T

P:Pum'z‘xQ or P =P

o Pgs@‘X‘f’Pg}sg‘Y
P = X+Y or P

,_P'AC,L@‘X‘FP,@}@@‘Y
i X+Y )

28] 3L FH)E(TC; total cost)&FE LAV R(FC; fix cost)¥ W &8 &(VC;

variable cost)o. 2 A% T o] 2 (6)3} ).

B, JAE, 249 AYAE A, 959 QPuQEE, A5, B,

Y4 AHENC/C 7IAb Tl 23

71€}F W]&-(OE; other expenses) &
2 FAHe o, ol A (7)) 2

VC= 0C + OF



VC : ¥EH|

440w FlRre MEFFE o gske] o3} u]go] Rop BB

N
b
19
B
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jatn)
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2
ey
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=
-
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=
<
o
M2
(03
o
s
~
o
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i
=
o
i
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o
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oo
ol
o
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P,:xQ =FC + VC
=FC + VC ,;+ @

oA7IA @l el =1 A (8)3 Hopxlth

B.ERQ = P -ticvc R R (10)

4. 5 9&M §&ol ) £A

71 g rdy wulddy Sdrde] VEIAS <F 4-17>, <FE 4-18>



A
=3

4-17> Z|E2H el 7|=7Hd

T & H] 3
Salise s A-AZ — Ak
*gAY 654 Km
at 374 300 Day
NEdE 1,120 KRW
et 5 1] 460 USD/Ton
SRR 41,400 (M= 27, 29 29, Adw 19%) KRW/Hour
BAAAE 100 %
a7k 3753} 86 48 37 Cycle
184 224 3.5 6.3 8.2 Day
13 22 A7t 84.7 151.3 195.8 Hour
of 12.0 12.0 12.0 Hour
>3 50.4 50.4 50.4 Hour
3k 22.2 88.9 133.3 KRW
P 313 172,000 172,000 172,000 KRW
o 172,000 172,000 172,000 KRW
PP it 172,000 172,000 172,000 KRW
&8 172,000 172,000 172,000 KRW
So19.0) 3t KRW
&8 KRW
Atk 250 TEU # 500 TEU & 750 TEU &
$H}ET 14 14 14 Knot
ahold 45 45 45 TEU/Hour
Agrw 14 16 15 Ton/Day
=3 14 16 15 Ton/Day
7t 4.2 4.8 4.5 Ton/Day
azt B3 43,000 48,000 55,500 TEU
184 =% 500 1,000 1,500 TEU
5}y 250 500 750 TEU
&y 250 500 750 TEU
Wzt 9 7,396,000,000 | 8,256,000,000 | 9,546,000,000 KRW
o o 5}y 3,698,000,000 | 4,128,000,000 | 4,773,000,000 KRW
ey el 3,698,000,000 | 4,128,000,000 | 4,773,000,000 KRW
Wzk v 5,478,513,565 | 6,050,429,550 | 6,581,113,598 KRW
dzk 2 3,736,563,040 | 4,403,114,240 | 5,069,664,320 KRW
Wzk A 1,741,950,525 | 1,647,315,310 | 1,511,449,278 KRW
182 WEn 34 20,255,239 34,319,069 40,849,980 KRW
q3 A FHE 1,088,640 2,916,480 5,046,720 KRW
SELSIER) 18,246,599 27,722,589 30,283,260 KRW
skl Arql Rl e H] 920,000 3,680,000 5,520,000 KRW
Wzt o]9] 1,917,486,435 | 2,205,570,450 | 2,964,886,402 KRW




I

<#E 4-18> ZHisiH 2=l 7|27+
T & u] 3L
= &7t Qlda — FAkgh
=372 654 Km
at 374 300 Day
N FEE 1,120 KRW
kel 1) 460 USD/Ton
sl 2ked 9l 2 ) 41,400 (A Zz 4 24, 2w 27, dgd 14) KRW/Hour
Had A& 100 %
a7t At 86 48 37 Cycle
184 224 3.5 6.3 8.2 Day
18 2Q A7t 84.7 151.3 195.8 Hour
o 12.0 12.0 12.0 Hour
<3 50.4 50.4 50.4 Hour
st 22.2 88.9 133.3 KRW
PR a3y 240,000 240,000 240,000 KRW
e 43 240,000 240,000 240,000 KRW
o ko0 a3y 172,000 172,000 172,000 KRW
o 43 172,000 172,000 172,000 KRW
shol o) a3y 68,000 68,000 68,000 KRW
e A3 68,000 68,000 68,000 KRW
RIS 250 TEU + 500 TEU + 750 TEU +
SFEL 14 14 14 Knot
E 45 45 45 TEU/Hour
RN 17 16 15 Ton/Day
&3 17 16 15 Ton/Day
A ap 5.1 4.8 45 Ton/Day
qa7 2 43,000 48,000 55,500 TEU
132 = 500 1,000 1,500 TEU
5} 250 500 750 TEU
33 250 500 750 TEU
az 9 10,320,000,000 | 8,256,000,000 | 9,546,000,000 KRW
o o] )3} 3,698,000,000 | 4,128,000,000 | 4,773,000,000 KRW
e ey 3,698,000,000 | 4,128,000,000 | 4,773,000,000 KRW
a0y o) 5}y 1,462,000,000 | 1,632,000,000 | 1,887,000,000 KRW
o 48 1,462,000,000 | 1,632,000,000 | 1,887,000,000 KRW
gk v 8 8,600,158,032 | 9,354,302,390 | 10,361,853,178 KRW
EERE L] 6,494,798,560 | 7,676,679,880 | 8,815,361,200 KRW
L 6,408,398,560 | 7,547,079,880 | 8,685,761,200 KRW
EEREEREE] 86,400,000 129,600,000 129,600,000 KRW
SRR E ] 2,105359,472 | 1,677,622,510 | 1,546,491,978 KRW
132 s 3 24,480,924 34,950,469 41,797,080 KRW
Qe Fu, FHE 1,088,640 2,916,480 5,046,720 KRW
. AutA g n 22,156,584 27,722,589 30,283,260 KRW
= EEETREE] 920,000 3,680,000 5,520,000 KRW
Al AzH 315,700 631,400 947,100 KRW
ERRE] 1,719,841,968 | 2,165,697,610 | 2,958,146,822 KRW
Z|ESGEDL sent AlYd FYTEE e ERdEEN, 9y Bdd
FHol AYd wF 3 THA 7Y, ABv= Aot AubtRe] +f

A



7} Bo} 7]E 9 2 d(Before Model, ©]3 BM)S BMo|#}slar, Enrdshn
9 2 d(Mobile Harbor Model, ©]3 MM)& MMeo|z} 7[ASa 4435

14,000 -

12,000 -

10,000 -

8,000

6,000

4,000 -

2,000 -

250TEU 500TEU 750TEU

<32 4-14> BMZ} MM2| W7k $¢l-H|g-0l2l vl

0

Hjs23h o]e)s &Sk Aoz Z4HAY. 53] BM2| o]¢je] 250TUEH
il



O>’

o] wE a8 Aol 7]e0d Aoltl vE 100%24 &S 714
o] At 500TEUR Aube]l o] ¢ Al9|stale= BMO] MMEY 2 o|9&
AT TE A3E BodFglon, ofo sk &S ol ol <3 4-19>9

I AN o s

<X 4-19> BM & MM =2 -H|&-0[] H| 1 #
[eh] : wikel]
T 250TEU S00TEU 750TEU
- 7,396 8,256 9,546
BM B & 5479 6,050 6,581
°] <] 1,917 2,206 2,965
i 10,320 11,520 13,320
MM A& 8,600 9,354 10,362
°] <] 1,720 2,166 2,958
o £EV e gobuy] fe AuirEz £oEd BAg A4
shlvh 7b mg, Aubiwd EolE e ok <E 4-20>3 2.
<E 4-20> BM & MM 227 H WSt HlnE
[&] = 9, wkgl, TEU]
T 250TEU 500TEU 750TEU
Al 27k (4) 172,000 172,000 172,000
. 7 (4) 40,510 34,319 27,233
TEU 28417 31,981 35,020
E2714
Akl 4,888 5,501 6,023
Au| =7k (9) 240,000 240,000 240,000
7 (4) 48,962 34,950 31,902
MM
TEU 33,997 36,806 41,739
E2714
Akl 8,159 8,833 10,017




(1) 250TEUR 24t
718 Aol A 250TEUS Auke] 49 BMo] W3l 28417TEU, MMo]
33,997TEU| A2 & ake Fndlo]jof £iy|de mdslglon, o o d

7t
H] -2 BMo| 4,888 9kl MMo] 815997kl o 7 B E v} EFdFSHoA=
55080TEU, Fd=mHo g 3271w e 2olE Moy, <8 4-16>9F 7
o] BM¢| MME.t} £ &7 dof whe] =39}
kel
14,000
~BM £ —#-BM H| &
MM =9 ——MM H|E&

12,000

10,000

8,000 |

000 4,888 .r——*"/.
e /r" :

2,000 -

28,417 TEU |\ /I 33,997 TEU

0 ‘ ¥
0 5 10 15 20 25 30 35 40 45 50 55 (LOOOTEU)
<3dd 4-15> BMzt MMe| &= 27| "l (250TEU)
(2) 500TEUH A4}t

Fa Frsfolop SRl EEdglen, of W I3 W& BMe] 5501
ekl MMe] 8833uivtl o2 A E AT EHFSHAE 4826TEU, 5945
<ILg 4-17>9F Zo] 250TEUw AlHb
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12,000

10,000
/1 8,833 MM

8,000

oo | /1 HEEEE

4,000

2,000

31,981 TEU l\ / 36,806 TEU
5 =a

T ¥ =S
(1 000 TEU)
0 5 10 15 20 25 30 35 40 45 50 55

<38 4-16> BMzt MMe| £l &E7(& H|i (500TEUV)

(3) 7T50TEUS A1ub
750TEUR Auke] 4$ BMe] Wz 35020TEU, MMe| 41,739TEUC]4H2] &
FE Fustolo &RV H maeby, o] wf |zl ¥]&-2 BMo| 60239 %L
A, MMe] 100179t o= BAEQrt. EFSHAAE 6719TEU, 454
o2& 3208Muk o] xolE wolom, <I¥ 4-18>9F o] 250TEUH, 500TEU
+ Aute] A9} viR7lR 2 BMo] MMMKLUE o) &-7] Ao wha] mgalodu)

— 85 —
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4. A= 5A

D) AA Lol uhE o] Rz}

A go] WE WA B AAAS e FESGR e R sg
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<E 4-21> O:I Hé’ I9_‘||:_‘I|OIL.‘| il‘% i—lalﬁl_%l-

T 2000 | 2001 | 2002 | 20039 | 20049 | 2005 | 2006'd | 20079 | 20084 | 20094
A A

(A+B+CAD) 9,116 | 9,990 | 11,890 | 13185 | 14523 | 15216 | 15965 | 17544 | 17,927 | 16,341
(A dohn)) 18.6 9.6 19 10.9 10.1 4.8 4.9 9.9 2.2 -8.8
F%9] 6,389 | 6,591 | 7,355 | 8,183 | 9,025 | 9412 | 10123 | 11254 | 116056 | 10369

- YA 3,195 | 3,306 | 3,645 | 4,111 | 4,519 | 4,728 | 5,061 | 5652 | 5853 | 5,128
(Fddddn) | 126 35 10.3 12.8 9.9 4.6 7.1 11.7 3.5 -12.4
- =B 3,194 | 3,285 | 3,710 | 4,072 | 4,506 | 4,684 | 5062 | 5602 | 5753 | 5,242
(FE-ddm) 10.4 2.8 12.9 9.8 10.7 4 8.1 10.7 2.7 -8.9
24 (C) 2,454 | 3,111 | 4,205 | 4,598 | 5,158 | 5532 | 5673 | 6,155 | 6,186 | 5,719
(FAHd o) 47.7 26.8 35.2 9.3 12.2 7.2 2.6 8.5 0.5 -7.5
AetstE (D) 273 288 330 404 340 272 168 135 135 253




Ak 250TEU, 500TEU, 750TEUS Al 71X A A& wWdle] wE o]

Ml AAEE FA% Ay <a¥ 4-18>, <O¥ 4-19>, <9 4-20>3 Z&
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=
A 500TEU, 750TEUw ¥kl A= &3 4] Wst&

250TEUHS LA w940

ole] WM3E Mo un
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®

Soucye

I

3,500

2,932 2,965
3,000 -
2,658

2,500 5557 2,360 2,699 2,734

2,318
2,000

1,903
1,500 1,699

1,000

500

o =22 (%)
80% 85% 90% 95% 100%

<33 4-20> A Eof oleltist oz Hlw (750TEU)

250TEUw ¥ 500TEU, 750TEUS 9] o]®slrt thE o|f+= AAEZFY
A A3 A-st A TEe] FASA Ha
A

g o]o)u} v gWMBE 27} thE o] MEE welth ey B50TEUF AUl

A% AAE Aa Fo] QAT FAFATAD) A2 olojA oW i
B Aasts FUE =a glvh A4 wekel B PR MEE oby <

<E 4-22> Mg W wE M2 SXiHE H| W E
[ k9]
T+ 100% 95% 90% 85% 80%
250 TEUH 86 87 88 89 90
BM 500 TEUH 48 50 51 53 54
750 TEUH 37 39 40 41 43
250 TEUH 86 87 88 89 90
MM 500 TEUH 48 50 51 53 54
750 TEUH 37 39 40 41 43




stel&mo] wisto] wE ojojwls RIGE R4S AubtRdE 48 d4
& w.gktl ®BA3 Ayl 250TEU, 500TEU, 750TEUH o2 <ad¥ 4-21>,
<o 4-22>, <a® 4-23>3 22 A Wvh o]7]A 250TEUR At
M= AMPEEZE S0TEU/he7bA] 8f &7k Wgksied e MMo] BMe] o9&
Z3ahA Eak vk 500TUES Awha) 750TEUR Avte] Aol 9% m7)

A5TEU/hroll Al 50TEU/hrZ ®131E of, MMo] BM<] o]¢lg& Zitste dis
A,

ﬂﬂﬂﬂﬂ

2,075

2,000 -

1,500

1,000

500

soas
(TEU/hr)

25 30 35 40 45 50

<@ 4-21> st9 =0l wE olelHEt (250TEU)

2,846

sAsE
(TEU/hr)

41,500 - .1,249

<@ 4-22> iAol wE ol elHEt (500TEU)



EaIC )]

5,000

3,690

4,000

3,000

2,000

1,000

stASE

(TEU/hr)

-1,000

-2,000 -1,727

-3,000

= oleltiat (750TEU)

obel <E 4-23>2 FALEMse] nhE ojdMs WAERAY ARE nd
W, duitEEE Je @ seln
<E 4-23> AL Hsjol o2 MuFDY ololHsl v
[h9] : k)]
T 25TEU/hr | 30TEU/hr | 35TEU/hr | 40TEU/hr | 45TEU/Mr | S50TEU/hr
B 250TEUH 765 1,149 1,456 1,690 1,917 2,075
M S00TEUH -199 454 1,091 1,720 2,206 2,684
750TEUH -211 753 1,499 2,235 2,965 3,690
M 250TEUH 23 594 1,070 1,398 1,720 1,940
M S00TEUH | -1,249 -327 580 1,478 2,166 2,846
O0TEUS | -1727 -369 675 1,708 2,734 3,754
3) fr7bu skl WE o])uis
f7bRsle] WE olwE Vg BAL AuiRER BAL A4 1
th 4% Ay 250TEU, 500TEU, 750TEUw o= <19 4-24>, <19
4-25>, <19 4-26>9} 2 AyE HATL 250TEUw d¥at 700TEUw A
who A3 MMe] BMel s f7bwshol mzgahal vt ouk, S00TEUS Al
upo 4] BMe] MMe) elelwlslo] wok Wastl u-gehi dxE mark o,



500TEUH Al¥ho] ®17}3}

E5 16tono 2 Fded vkl 35S
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BMXt QbR o728 Hal es & Utk
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. 380 cst
(USD/MT)

300 USD 400 USD 500 USD 600 USD 700 USD
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F7FA o2, 7Pt £100€9H A WEE W BM 2 MM SaE s <&

4-24><] A3t

<E 424> FIHHSHI00Z )0l HE MUTFRY olojHR F2

T 250TEU S00TEU 750TEU
BM 341 289 244
MM 414 289 292
2k (MM-BM) 73 0 48
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<I 4-27> MM sHatol| wE o|AMetE

[ehe] : kel

T & 80% 85% 90% 9% 100%

BM 685 1,006 1,318 1,622 1,917

250TEU MM 8 453 887 1,309 1,720
#to] 677 5H2 431 313 198

BM 1,313 1,629 1,807 2,083 2,206

S00TEU MM 949 1,390 1,626 2,009 2,166
#to] 363 239 181 74 40

BM 2,207 2,360 2,608 2,932 2,965

750TEU MM 1,699 1,903 2,318 2,699 2,734
#to] 508 456 340 233 231

<I 4-28> FItHEto| wE olelHsetE
[ - Wikl
TR 30USD | 40USD | S00USD | 60USD | 700 USD

BM 2,463 2,122 1,781 1,440 1,099
250TEU | MM 2,383 1,968 1,554 1,140 726
#}o] 81 154 227 300 373

BM 2,668 2,379 2,090 1,801 1,611

S00TEU | MM 2,629 2,339 2,000 1,761 1,471
#}o] 40 40 40 40 40

BM 3,350 3,111 2,367 2,624 2,380

T0TEU | MM 3,202 2,909 2617 2,325 2,033
#}o] 153 202 250 299 348




<I 4-29> slelEHTHistol wE oldHatE
[ehe] : kel
T 25TEU/Mr | 30TEU/r | 35TEU/Mr | 40TEU/r | 45TEU/Mr | 50TEU/hr
BM 765 1,149 1,456 1,690 1,917 2,075
HTEU | MM 53 594 1,070 1,398 1,720 1,940
j 712 555 386 291 198 134
BM -199 454 1,091 1,720 2,206 2,684
S0TEU | MM | -1,249 =327 580 1,478 2,166 2,346
j 1,050 781 oll 242 40 -162
BM -211 753 1,499 2,235 2,965 3,690
70TEU | MM | -1727 -369 675 1,708 2,134 3,754
j 1,615 1,122 824 027 231 —-64
<E 4-30> stH|Hstol| wE ofHetE
[ehe] : kel
T o 37 40 45 50 55 60 65
BM 1,917 1,917 1,917 1,917 1,917 1,917 1,917
0J | MM 984 1,242 1,672 2,102 2,317 2,962 3,392
Aol 934 676 246 -184 -399 | -1,044 | -1,474
BM 2,206 2,206 2,206 2,206 2,206 2,206 2,206
JO0TEU | MM | 1,759 2,047 2,027 3,007 3,247 3,967 4,447
Aol 446 158 -322 -802 | -1,042 | 1,762 | -2,242
BM | 2,965 2,965 2,965 2,965 2,965 2,965 2,965
WOIEJ | MM | 2,707 3,040 3,09 4,150 4,427 5,260 5,815
#}o] 258 =75 -630 | -1,185 | -1,462 | -2,295 | -2,850




<I 4-31> slefd|H ol wE o|AM etz

0% 0% 10% 15% 20% 25% 30%

i

.?_

BM 1,917 1,917 1,917 1,917 1,917 1,917 1,917
250TEU | MM 1,720 1,795 1,870 1,945 2,020 2,09 2,170
#}o] 198 123 48 27 -102 -177 -252

BM 2,206 2,206 2,206 2,206 2,206 2,206 2,206
S00TEU | MM | 2,166 2,207 2,348 2,439 2,031 2,622 2,713
#}o] 40 -b1 -143 -234 -325 -416 -508

BM 2,965 2,965 2,965 2,965 2,965 2,965 2,965
7O0TEU | MM | 2,734 2,842 2,949 3,097 3,164 3,272 3,379
#to] 231 123 16 -92 -199 -307 -414
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shel4 e v
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——MM 37
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DRl v (TEU)
D el ol9) (TEU)

A AR~

B 1 | EE A2
C: FHMEAH =

P &9 7+4 (TEU)
C

B

o e A oby 54 TEE L

[ 7=x]
P(T)=P(A)+P(B)+P(C)

P(T) : Au|2 7FAR A (TEU)
P(A) @ AAH]2=¢] 714 (TEU)
P(B) : BAIH|22] 7} (TEU)
P(C) : CAH]2=2] 7}4 (TEU)

[v-&

]

C(T)=C(A)+C(B)+C(C)

C(T) -

C(A) :

CB) :
C) :

REESEESS
AAE) 0] W&
BA] 9] &

CA M 2] W&

[o]of7=]
B(T)=B(A)+B(B)+B(C)

B(T) : Au] 2 o]} g7l (TEU)
B(A) : Axnj2=e] o]¢] (TEU)
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B(B) : BAH]22] o]<] (TEU)
B(C) : CAlu] 29 o] (TEU)

B(A) @ AXu] 9] o]¢] = P(A)-C(A)
B(B) @ BAB] 29 o] = P(B)-C(B)
B(C) @ CAu]2¢] o] = P(C)-C(C)

O Mnj2 714

P(T) = P(A)+P(B)+P(C)

@ MMz g

C(T) = C(A)+C(B)+C(C)

@ Au) o]

B(T) = B(A)+B(B)+B(C)

= {P(A)-C(A+{PB)-CB)}+HP(C)-CC)}

@ An 2~ 8-0] 9
B(T)* = C(T) x (1+q)
0 = 7199 AR QT8

B(T)-B(T)*= Au| 2= Fof & 913 27] W
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D ME7 A5 Mul~ 714

P(Ta) = P(A)
P(Th) = P(B)
P(Tc) = P(C)

@ AEAR) AN AE AT A =

B

°f

L

B(Ta)* = C(A) x (1+q)
B(Th)x = C(B) x (1+a,)
B(Tc)x = C(C) x (1+q)

B(Ta)-B(Ta)x = a7]e] A~ Foq & 98 £7] H|&
B(Th)-B(Th)* = b7]9¢] Av]x FolE 93 7] v]&
B(Tc)-B(Te)x = c7199 9] Avjx FoAE 98 7] v]§

(3) @¢d7|d E47149 AMuja o9 v
GUd 7] AulAs ZFAdE 98 7] ¥)E GID) = B(T)-B(T)x*
5471 Anja Ao E 98 vV u§ G(Ta) = B(Ta)-B(Ta)*

G(Tb) = B(Tb)-B(Th)*
G(Tc) = B(Tc)-B(Tc)*

Aol yehAl H=d 2AL 538 Muls g3o] 7k /iAol
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E 4-833> 0k EAM HDE (MESEH VS, MH[AHRIEH)
TE A= A e =
MY 80%
~#=BM 3000
1,500
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250TEU
95“/;' 50%
@ 80%
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= - -
T A REE e
——MM
——MM
=&=BM =B=BM' 300 USD
300 USD 3,000
2,000 _
700 USD <~ 1,000, *, 400 USD
250TEU 700 USD 400 USD /
600 USD' 500 USD
600 USD 500 USD
@ 300 USD 300 USD
o 2
I
7}
700 USD - 700 USD - 400 USD
w | 500TEU = - ;
600 usb' '500 usbD 600 USD 500 USD
300 USD
300 USD
700 USD & ~ 400 USD 3
750TEU \ / 700 USD - 400 USD
600 USD' 500 USD
600 USD' 500 USD

- 113 -




40 Teu/hr

\=] = -
T At S R EE
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250TEU ) ‘
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ol ; 4,000
=&
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