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An Analysis of the Characteristics of

Chemical Tanker Operation
Nam, E.H.

Department of Logistics Systems

The Graduate School of Korea Maritime University

The shipping industry has been influenced by reduced quantity of goods
transported vastly. At this moment, this study could be proper to overcome
this crisis in some way in shipping industry, especially in chemical tanker
market. A positive analysis of management and operation of chemical tanker
has not been actively studied internationally and domestically due to

relatively its small market, compared to its market value.

This study is dependant on regression analysis. A number of chemical
cargo, calling port, sea speed, etc are independent variables, while cargo
loading tonnage rate, layday, and fuel consumption rate are dependant
variables. Since the chemical tanker is different from crude oil tanker, it
should load diverse cargos in many cargo holds at the same voyage, which
means that the volume of economy with the single cargo cannot be
achieved due to its characteristic diverse cargo and small size. The result of
the analysis, relating to the size of chemical tanker, suggests that in Asian

market a medium-size chemical tanker is more appropriate relatively.

As a result, for chemical tanker operators and managers, this is very
important consequences to make a voyage and stowage plan, a new

building or chartering design.
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B AA 44% AT o)A 2004-2010F Akl oF 14% 2] 1S
iz 1 A0S 20099 FH AlAE maE FAHSE 3 A=

A3} 2009 Abolol] MEF F7h= 19.4%0l 283t
312 N3 B4

AvEAFe F8 1AL d=d AvEAF Az, 22 A3 2
T8 =7F AL AvE AF T 8 osdbE #d FA4 Solti(2d
3-1). AxPAel 749 DUPONT, DOW %o F& mo|xoln, Z2d U7
AL ExxonMobil, Shell, BP, TOTAL S°] HWo|AA=Eo|t) AZ=S FF3Ie=
EgeltiE& Vitol, Mitsubishi 55 5 A3 AT 5871 S7F FA 3

]_
EIE 2 5AREAAE T4 7R gAEC] S8k FAolth
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[Table 3-1] A7Z &7 AEF F0
(&<1: A<=, 1,000DWT)

Sl Handysize Handymex Total 21,000 Growt
Start dwt h
of | 1000-999 | 10000 - 1999 | 20000 - 29999 | 30000 -39999 | 40000 -49999 50,000 +

Year pa

No.00Dwt | No. GOODwt | No OODwt | NoOOODwt | No 000Dwt | No 000 Dwt No. 000Dwt %
2002| 1,136 5202 | 320 4622 | 112 2881 | 208 7430 | 116 5202 5 313 1897 25650 6,0%
2003| 1,166 5392 | 340 4938 | 117 3006 | 217 7,824 | 145 6,480 5 313 1990 27953 9,0%
2004 1,210 5654 | 367 5402 | 121 3099 | 250 9038 | 179 8,013 5 313 2132 31519 12,8%
2005 1,246 5845 | 394 5832 | 125 3181 | 282 10213 | 221 9,904 6 407 2274 35383 12,3%

2006 1,305 6,161 | 435 6,486 134 3428 305 11,061 | 260 11,652 22 1341 2461 40120 13,4%
2007 1,366 6,407 | 510 7,599 137 3494 332 12,058 | 301 13478 42 2365 2688 45403 13.2%
2008 1,428 6,742 | 614 9,138 139 3525 368 13417 | 352 15815 64 3560 2965 52198 15,0%
2009 1,535 7,391 | 771 11491 145 3,666 400 14,597 | 406 18277 7 6889 3384 62310 19,4%
2010f 1,636 7,994 | 898 13,441 148 3,731 415 15156 | 456 20,559 1 9706 3734 70587 13,3%
2011 1,673 8206 | 972 14,612 148 3,719 427 15596 | 486 21,938 6 12099 3932 76171 7,9%

2012 1,708 8451 | 1,019 15,373 156 3913 427 15586 | 501 22,630 5 13576 4066 79530 4,4%

2013] 1,735 8,636 | 1,037 15,703 160 3,995 419 15304 | 518 23415 8 14754 4147 81806 2,9%

AR Hammer(2013)
Multinational Chemical Producers:

UPON :
ol ) Celanese ;‘;ﬁ?’
Impravad daily

International Qil Majors & National Oil Companies:

Ex¢tonMobil

2
Shogpord 3 PETROBRAS - g
“ Human Energy ToTaL

Commodity Traders, Grain Houses & Agricultural Concerns:

A !

@ \\M.ﬂd\_l]_ Morgan Stanley A MrrSUBiSHr’

—
Gﬂ@"l TMFTGURA

[Fig. 3-1] #AvZ 3}& F8 17
At=: BLT Chembulk Group(2011)
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313 72 A¥E 94 £4F @ FE
A8 AR BAS Aele A& AL Awste dWolAst g4 HFu
Ak GAEe] Qi o] F AL AgelA ol § A AL B
o AN AFL S5
o5 WY AL ABAFeIA Fa M}

[e)
E FgtolH o] HANA ¢F 30%2] AFHAFES /AL AH BE
=

s FAe AR g5 ZIgEe] Al IY o]

FE wolAEel Fa Aok AA ok "I o] 2008 d 7IE 1278 AARE
F 12197 DWTOl 3= 58139 Auke B {3t 2012W 0= 1470 A7
F 16.6M%E DWTol @ét= Adut 8178 & &ttt

-+ 2,500

o
=)
5

| |
a
g

# of Ships
DWT in 000's MTs

3
8

o
=]
=3

m # Ships 2008 === # Ships 2012 O Dwit 2008 = Dwit 2012

[Fig. 3-2] =8 AvZA HAF A2
At=: BLT Chembulk Group(2011)

AvAAFY F8 E#ol= FE& ME Gulf-Europe, Europe-North Asia,



Intra-Americas, Asia-Europe, N America-N Asia F°|t}. ©] 7}WA F& A

ZA o HolAobx Gzbe] m ol 7h wom 20084

—_

HAHE wgkol A 2012

A 18 NHE o] o7 FFIYHTE oA T wWE M {3tk el Wyt

A AL o] &3 A|Zol Aol F=3 o 7|3t B S o A S
A

< 2011 1 FQF Hof AvEAFCY vmS F43 Acw dEA U

T8 Efols FEXE AvE ®AY F8E XY 2008 87.79WRHE A
2012 10529 WHE S 2 oF 20% F7}stth.

(In miflions of metric tons)

Total worldwide demand 2008 — 87.7M

Total worldwide demand 2012 — 105.2M

Milicrs MTs

m 2008
2012

[Fig. 3-3] & FE® AnZd @A +8
At=: BLT Chembulk Group(2011)

4 SRR
2 FHAE e B stoh of) I™elAM Exol 20109 ol AE FH
o ZolEglon HiHo) Fot ZJAE $x&tn ok a2y AFRHor:=
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A& 7 F3o] o]ofxa 1 Y HWoHAES FAHLE Y, T+ &
o] st X7} FEIF &2 ZAogE B

200 + 1100

18.0 +
- 2 105.0
2 160 + 5
Z 101 L 1000 =
= s
L 120 <
= -950 T —
= 100 + g =
E 8.0 + - 90.0 s
Q g0t - 850 &
© 28
E 40 T i

- 80.0
20
0.0 75.0

2008 2009 2010 2011 2012
End Year

\ mmm SUPPlY (DWT) st Demand (MTs) |

[Fig. 34] #AvZ 87 8% &5 A%
At=: BLT Chembulk Group(2011)

32 AnA BA AF A2

321 F8ANF A

&g uiel o] AuAAF FAAGL FE-otAlotel Hl=rolth. 2012
ofAlot A H ] A A Wo]~Yd WHFLE 44% FVHE B, TS T
Aol 79 2011 385M EolA 20121 d 402M =0 58% 71 HA{Th o}
Aot A 47 F8 FEIVIEANA, dF 1.7% AEY o sEhs Hl Y&
< AQstd, BF Z7HEFEAE BAth S5 o)A o}, Ha 1Ela IEY

=
Aobsh e e A EASNEREE SYE S/,

=

12) SPI Marine(2013) ai& W& AA4e
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AT Y] 22 20129 108% =717t odER oM, 25T F 55% = o}
Alote] F& WHo=w i, 83%w UEE Feted, AHEY JdEE 2011d
11% N A sttt Ao

o|Zo B HE ool F3l= A& EUZF ool tidt AAA A YAH
A Adub g o) oy Lo 7 Qlate] AL A=A AE o]t

=] AnA $£YL 20110 263%% = S7HAE BH o, 20121 oF
143M €O Mg A ot wx AvZE FEE 201190 162%HEE F33
7 =), 20121 ¢F 151M E0.2 A E Hola Q).

Avd gA] F7 AEHFS 20113 4,651,058DWT, 2012 3,358,465DWTE
o FAE Holx o Auk #HA AHEe 201089 2,787,290DWTZE 713
I 2011 2,151,302DWT, 2012 2,023,297DWT7} 712 #HAxg = Jch
20123 7)1 AA AEZF] 8%l sEst= 5.9M DWT7F A% 20d =+ 11
old HAt ol AETFE HF rHAc] A&KZOoE S HIAH F713F
o2 HAXEI A& ACE oSt Auk HAHA st Ad 2@zt H
FEs FASTHE, AA AvE BAL AEZFEe 2013d T 2w FU4eHAL

20143 THE = o5 FAo 2 oAt

M
e
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Global Chemical Fleet Development from 2008 to 2016
(Vessel size range upto 53,500dwt)
a0

DWT in Millions

2008 2009 2010 2011 2012 2013 2014 2015 2016

-10
M Fleet M Added M Scrapped M Potential Scrapping
[Fig. 3-5] AvZ BA A5 A%
At&: SPI Marine, 2013

322 ¢ % H&AT

AA AA= R3] HAAHEHL Aot B7FELS AA7F 20143744 =
ot o Ho7kA 89171 Aol B FAdE BA &5 ulgﬂ}?ﬂ 35 A
22 auta AR T35 AACdA F A A AAAR dES AR
o a8y 52 dxdd #dE UAE] A% S A doh =4
Ei} 715 (IMF)& 2012\d 0] ofAlotR| o] A FAES 2011 82% KT} %
6.7%% ARt oA mlmolv FHIY e F8& FE ALOCERH
89 7+ wjEolth

Afslete] g AAY] FaE 53] A& ARAdA F77F ALEA= o
A9Ert @4 mE £ 2 voprta Utk AAZ R AnZE Ao
T8+ 20129 5%, 2013 57% F7HE Ao R dFstAunh ol& 2012
23%, 2013\ 2% AE A7} Ao od AEg Zriel vlu.

4 o

ru

ok
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g Ao® B3 gt Iy IMOY FAFAI A A
Go] 71l HA ANUAEE Aol thdk 7]EsEte] o] Fojx 1

=

1A E3ttks Aot (A Al <E, 2014).

= 2~
= T
A AoE A3 oldd AN S A5 7HEsFdd wet 22
A=t dAY AR of 6002HE 7IFSE 8t Capesize ®AAS 739

AnZ BA= 2 A5 HS=5HA AR F27F goFstiA BxEo ok
Auke] e desihndrd IS w7 wiEd R UE dsgsde
Mukedlo] 9Jojx Q3 mEQlo]r| & &bt

[Table 3-2] 4] 1% &/ Al Azt A5H] A7
(T<1: %)
AE Ay AFH500$/ = | A=EH6E00$/E | AENH700$/ =
Bulk Capesize 78,400 98,040 109,760
v Supramax 42,000 50,400 58,800
Tank VLCC 126,000 151,200 176,400
anker MR 50,400 60,480 70,560
Container Post-panamax 294,840 353,800 412,776
1
Sub-panamax 123,480 148,176 172,872

Z: Clarkson B&AERS 2AZ ARG Oon 254 2809 715
e RSP, 1Y - 2AAQ0 AR w8 719 -, 201211
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412 A=

B4 W9E obAlobAlel @Asta 2012d 7ERH 20139 6€7kA 2T
=Ul ‘AT AL #E sk AN BAYNS & A7IEE AN YA, AdY B,
Adp e SAUE R AAsSka, 2 Adbe o AH HoHE HEoR

ARt B4 A

[Table 4-2] “A”dHre] A<

Nationality Panama

IMO Ship type Oil & Chemical Tanker, IMO Type &Il

Class NK 085433

Gross Tonnage 7,218 ton

Net Tonnage 3,884 ton

Length Over All 124.00 M

Length B.P 116.07 M

Breadth 20 M

Keel to Masterhead 3444 M

Draft&DWT Draft(m) Deadweight(ton) | Displacement(ton) | Freeboard(mm)

Summer 8.771 12,488.87 16,244.17 2,459
Winter 8.589 10,970.30 14,730.60 2,459
Tropical 8.771 12,483.87 16,244.17 2,459

[Table 4-3] “B"/d4te] <)

Nationality Panama

IMO Ship type Oil & Chemical
Class NK

Gross Tonnage 4,160 ton

Net Tonnage 2,106 ton
Length Over All 10594 M
Length B.P 99.80 M
Breadth 16.80 M
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Keel to Masterhead 38.972 mtr

Service Speed 13.0 KTS
Draft&DWT Draft(m) Deadweight(ton) | Displacement(ton) | Freeboard(mm)
Summer 6.864 6,576.24 8,983.31 1,361
Winter 6.721 6,362.19 8,769.26 1,504
Tropical 1.361 6,576.24 8,983.31 1,361
[Table 44] “C”Ax}te] A
Nationality Panama
IMO Ship type Liquefied Petroleum Gas Carrier
Class NK
Gross Tonnage 3,419 ton
Net Tonnage 1,026 ton
Length Over All 97.69 m
Length B.P 89.90 m
Breadth 16.00 m
Service Speed 14.5 KTS
Draft&DWT Draft(m) Deadweight(ton) | Displacement(ton) | Freeboard(mm)
Summer 5.413 3,851.61 6,077.91 1,817
Winter 5.300 3,706.25 5,932.55 1,930
Tropical 5.531 3,852.70 6,079.00 1,699

S

Hh “C” 4870l s AMbE A2 <Table 7, 8 ,9>%} T}

Aol 83 3 AH Holy FE = AlH “A” 5971, ¥ “B” 6871, A

[Table 4-5] Aud EX4
T TET Zo](m) &5 (m)
Ak “A” 7218 116 8.7
A4k “B” 4160 99.80 8.2
dur 3419 90 5.5

APR AT AAK2013), YEATR
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”A”, }1\:1 15]_]'_ ”B”, }1\:1 15]_]'_ “" C// 2_1'_2_]'_-0/]

<Table 4-10>>%} #ZomH,

4-11>3F 2t}

TEeT AT

o =
+F BHRE

<Table

<Table 4-6>, <Table 4-8>,

4-7>, <Table 4-9>, <Table

[Table 4-6] A3} “A” &3 AR
A=
A &F A 5l & 713k E£c
e f A E,ZH% 3= ) 13 PN
(h) THT g | (meter/m)
(mt/m)
710T 18 0.80 3 5 0.207 0.0098
710T 35 0.61 4 4 0.202 0.0133
710T 128 1.16 5 3 0.172 0.0097
710T 57 0.40 3 2 0.220 0.0113
710T 17 0.20 2 1 0.207 0.0087
800T 126 0.61 2 2 0.210 0.0105
800T 47 0.21 1 1 0.270 0.0112
800T 32 0 0 0 0.320 0.0280
810T 89 142 1 2 0.280 0.0128
810T 111 0.55 1 1 0.200 0.0118
810T 39 0 0 0 0.030 0.0013
APE AT AAK2013), YRATR
[Table 4-7] A¥ “A” 7|&= FAZF
T N FHagk o &k B EZHzH
A AIZE 59 640.00 13050.00 3723.0000 2517.3825
SHETRT 59 1.00 8.00 3.8136 24528
AEAH| 59 0.00 0.03 0.0108 0.0043
E5 59 0.03 2.65 0.2653 0.3262
A& 59 0.00 1.59 0.2525 0.4478
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[Table 4-8] 5} “B” &3 AR
A7
a3 A A ZE A8 3= ‘ 13+ L= en]
(h) THT &1k | (meter/m)
(mt/m)
V-1211 22 0 0 0 0.540 0.0075
V-1211 20 1.20 1 1 0.250 0.0108
V-1211 27 0 0 0 0.180 0.0073
V-1212 45 1.14 1 1 0.280 0.0077
V-1212 54 0 0 0 0.220 0.0083
V-1306 29 1.20 1 1 0.210 0.0068
V-1306 116 0 0 0 0.270 0.0070
V-1307 15 1.14 1 1 0.320 0.0072
V-1307 20 0 0 0 0.280 0.0070
V-1308 29 1.14 1 1 0.200 0.0050
V-1308 86 0 0 0 0.030 0.0070
Atz o U AT A YRAR
[Table 4-9] A4 “B” 7l SAZF
TE N H gk H o gk S EF=H a2t
A A1k 68 225.00 11055.00 2891.7206 2314.4687
sfETHT 68 0.00 2.00 1.0147 0.2728
A7 LM 68 0.00 0.14 0.0109 0.0163
&= 68 0.05 0.37 0.1938 0.0567
2 A 68 0.00 1.44 0.568235 0.6085
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[Table 4-10] A4 “C” <3 HX

EE]
a3 A &FAZE A8 sHE ‘71 & &5 JRR,
(h) TRT AR | (meter/m) (mt/m)

Voy-19 56 0.43 1 1 0.210 0.005
Voy-19 35 0 0 0 0.160 0.004
Voy-20 35 0.44 1 1 0.230 0.005
Voy-20 99 0 0 0 0.200 0.006
Voy-21 31 0.44 1 1 0.090 0.005
Voy-42 36 0.45 1 1 0.230 0.005
Voy-42 25 0 1 0 0.120 0.003
Voy-43 39 0.44 1 1 0.190 0.005
Voy-43 114 0 0 0 0.210 0.005
Voy-44 17 0.44 1 1 0.080 0.006
Voy-44 72 0 0 0 0.090 0.006

At =y AT AAF YRALR
[Table 4-11] 49} “C” 7l= BAF

T N H gk o gk 3+ xFA2t

A A 2 48 330.00 14590.00 3549.083 2861.1991

ETRT 48 0.00 1.00 0.875 0.3342

A H 48 0.00 0.01 0.007 0.0046

& 48 0.04 0.39 0.178 0.0700

2 A& 48 0.00 0.46 0.2349 0.2160
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[Table 5-4] AuE 73 E4 Hlw

B A"t "B" 418} "Cr ek A

Z &} 9 5 - 14
Fis=ty st 4 - - 4
YA 2 1 6 9
2 s} 1 - - 1

= &t 10 24 21 55
YA 1 - - 1

Z &} - 31 26 57
dE &Fst - 1 - 1
YA - 5 - 5
5} 3 - - 3

o=k &} 4 10 5 19
YA - 3 1 4
5} 4 4 L 4
A7rEE &3t 9 - - 9
YA 7 s y v

s} 12 = - 12

71 e &3} 14 - - 14
YA - 4 - 4

Z &} 29 36 26 91
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[Table 5-5] “A”4u} &3 =

Azt Gl S5, A A8 2HF
Fo] 7§ Azt 5089 &&iE o &
F PN 43258, HF B SE=

&3] A 2(NM) G| AIZFHm) | EE(NM/m) | AZFE AF 28] FHMT/h)
1 1,601 7,780 0.21 0.01198
2 2,218 10,148 0.22 0.01280
3 2,856 14,155 0.20 0.01036
4 674 2,480 0.27 0.01515
5 2,520 11,235 0.22 0.01057
6 952 4,625 0.21 0.00989
7 100 495 0.20 0.01333
8 1,147 6,650 0.17 0.00974
9 621 2,820 0.22 0.01139

10 710 3,425 021 0.00858
11 356 1,800 0.20 0.01725
12 1,051 4,755 0.22 0.00917
13 252 2,370 0.11 0.00898
14 62 275 0.23 0.00229
15 62 275 0.23 0.01015
16 1,549 7,515 0.21 0.01132
17 589 2,480 0.24 0.01629
18 14 215 0.07 0.00600
19 513 2,770 0.19 0.00923
20 327 1,585 0.21 0.01091
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21 757 3,780 0.20 0.00860
22 55 250 0.22 0.01080
23 1,671 8,370 0.20 0.00888
24 252 1,195 0.21 0.01372
25 833 3,790 0.22 0.01059
26 356 1,650 0.22 0.01244
27 2,931 13,445 0.22 0.01209
28 463 2,065 0.22 0.01441
29 132 550 0.24 0.01258
30 2,520 12,550 0.20 0.00957
31 210 1,170 0.18 0.00676
32 907 3,575 0.25 0.01295
33 1,322 5,520 0.24 0.01224
34 1,604 8,040 0.20 0.01413
35 663 3,670 0.18 0.01936
36 573 1,965 0.29 0.01760
37 2,520 12,005 0.21 0.01079
38 252 5,250 0.05 0.00622
39 2,052 10,450 0.20 0.01055
40 571 2,355 0.24 0.01286
41 100 405 0.25 0.01165
42 1,501 6,730 0.22 0.01043
43 585 995 0.59 0.00938
44 570 215 2.65 0.00758
45 1,230 5,990 0.21 0.01067
46 321 1,175 0.27 0.01117
47 58 180 0.32 0.02811
48 431 1,530 0.28 0.01295
49 1,558 7,980 0.20 0.01194
50 45 1,585 0.03 0.00142
Ht 904 4,325 0.26 0.01136
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522 “B"A¥} &3 EA

[Table 5-6] “B” A1} 93 £

&l A (NM) FH A m) | E=(NM/m) M
A S48 FHMT/h)
1 913 3,795 0.24 0.00760
2 862 1,605 0.54 0.01090
3 226 900 0.25 0.00739
4 867 4,855 0.18 0.00783
5 1,020 3,615 0.28 0.00842
6 843 3,825 0.22 0.00514
7 1,114 3,990 0.28 0.00763
8 1,065 5,640 0.19 0.00730
9 1,065 4,920 0.22 0.00818
10 1,242 6,275 0.20 0.00772
11 509 6,355 0.08 0.00466
12 1,202 5,895 0.20 0.00687
13 1,177 5,310 0.22 0.00671
14 509 2,280 0.22 0.00760
15 604 3,000 0.20 0.00731
16 1,220 8,310 0.15 0.00603
17 1,605 7,560 0.21 0.00726
18 1,065 5,200 0.20 0.00703
19 463 1,975 0.23 0.00767
20 491 1,780 0.28 0.00798
21 208 1,800 0.12 0.00351
22 805 3,465 0.23 0.00745
23 805 4,050 0.20 0.00769
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24 1,065 4,335 0.25 0.00855
25 1,242 6,900 0.18 0.00696
26 984 4,440 0.22 0.00709
27 926 2,505 0.37 0.00729
28 1,184 4,260 0.28 0.00858
29 1,242 6,345 0.20 0.00691
30 1,184 5,910 0.20 0.00719
31 1,242 6,570 0.19 0.00727
32 1,184 5,880 0.20 0.00715
33 1,065 4,170 0.26 0.01022
34 805 4,005 0.20 0.00793
35 913 3,945 0.23 0.00704
36 1,184 4,125 0.29 0.00873
37 1,631 8,345 0.20 0.00718
38 1,200 5,700 0.21 0.00764
39 750 3,495 0.21 0.00676
40 744 4,310 0.17 0.00971
41 1,242 6,565 0.19 0.00673
42 265 1,260 0.21 0.00687
43 1,155 5,550 0.21 0.00641
44 1,172 7,740 0.15 0.00540
45 1,172 5,035 0.23 0.00793
46 1,631 10,030 0.16 0.00664
47 41 240 0.17 0.01604
48 1,605 6,730 0.24 0.00723
49 1,065 5,430 0.20 0.00674
50 1,065 4,635 0.23 0.00787
51 1,361 7,653 0.18 0.13852
52 1,103 5,130 0.22 0.00764
53 926 3,690 0.25 0.00761
54 712 3,495 0.20 0.00497
55 554 3,705 0.15 0.00765
56 1,027 5,600 0.18 0.00696
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57 1,631 8,640 0.19 0.00725
58 41 285 0.14 0.00688
59 1,220 5,480 0.22 0.00670
60 604 2,820 0.21 0.00705
61 806 3,690 0.22 0.00697
62 855 3,550 0.24 0.00702
63 1,114 5,385 0.21 0.00718
64 1,242 6,185 0.20 0.00705
65 984 5,685 0.17 0.00506
66 926 3,680 0.25 0.00709
B 968 4,689 0.22 0.00936
523 “C"A8} &3 &

“C" AdEtel 79 Az 6039 FelE stden A & HE FsiAgE 701
ntd, B FeALE 4,878%, W 2T FEE 0177, AT AR 4]
28 0.00510MTZ YEFSTH

[Table 5-7] “C" B} &% 54
&3l A2 (NM) F3|AZHm) | FE(NM/m) | At A5 A8 FMT)
1 343 1,605 0.21 0.00517
2 784 4,970 0.16 0.00382
3 1,132 5,030 0.23 0.00527
4 1,065 5,280 0.20 0.00599
5 493 5,525 0.09 0.00510
6 561 7,655 0.07 0.00893
7 561 8,980 0.06 0.00334
8 221 4,570 0.05 0.00569
9 517 3,720 0.14 0.00285
10 784 3,930 0.20 0.00584
11 725 9,320 0.08 0.00211
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12 493 7,120 0.07 0.00391
13 493 6,050 0.08 0.00529
14 400 3,260 0.12 0.00273
15 321 5,390 0.06 0.00508
16 821 7,350 0.11 0.00561
17 821 10,815 0.08 0.00438
18 821 7,340 0.11 0.00568
19 821 7,230 0.11 0.00533
20 561 5,760 0.10 0.00530
21 517 2,000 0.26 0.00255
22 517 7,154 0.07 0.00312
23 517 2,600 0.20 0.00460
24 713 1,830 0.39 0.00875
25 1,132 4,850 0.23 0.00508
26 517 3,240 0.16 0.00520
27 343 1,425 0.24 0.01340
28 725 3,435 0.21 0.00517
29 1,099 5,210 0.21 0.00574
30 1,099 8,920 0.12 0.00355
31 784 3,245 0.24 0.00549
32 517 2,660 0.19 0.00550
33 221 5,015 0.04 0.00542
34 821 7,665 0.11 0.00563
35 995 12,400 0.08 0.00205
36 689 2,650 0.26 0.00543
37 1,142 5,195 0.22 0.00505
38 1,072 5,410 0.20 0.00547
39 1,068 4,865 0.22 0.00504
40 1,068 5,210 0.20 0.00569
41 466 1,970 0.24 0.00534
42 713 3,920 0.18 0.00497
43 1,065 5,155 0.21 0.00566
44 630 3,050 0.21 0.00517
45 689 2,775 0.25 0.00517
46 517 2,640 0.20 0.00436
47 343 1,450 0.24 0.00464
48 1,099 5,455 0.20 0.00563
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49 1,099 4,815 0.23 0.00559
50 748 3,560 0.21 0.00545
51 468 1,990 0.24 0.00517
52 286 1,355 0.21 0.00551
53 784 4,505 0.17 0.00399
54 517 2,735 0.19 0.00460
55 343 1,470 0.23 0.00546
56 784 6,685 0.12 0.00261
57 1,132 6,045 0.19 0.00495
58 1,062 5,045 0.21 0.00547
59 493 6,265 0.08 0.00559
60 561 5,945 0.09 0.00564
3t 701 4,878 0.17 0.00510

524 A¥hd &3 EA4 Hln
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[Table 5-8] AHE 3 54 Hlw

T "ANN EE RO "C' Al uk
B el A (NM) 904 968 701
B &8 A7E (m) 4,325 4,689 4,878
B £5 (NM/m) 0.26 0.22 0.17
Hit NG AR F (MT) 0.01136 0.00936 0.00510

_56_



53 3l& E4

Sl EEAL FAE HA B FF S, FAFT I s F
@ AAZ F AFA, FE B AFAR 5 2AEA
5149 713 EA g7 = AT FE =F 5o WA
w Fol] B Ao zZEstygch
5.3.1 “A”Xl4} 3E EA

"ArMEEe] A9 F 18FAE = B ¢ T HF 2.
AR &g Hd 3 = 39480t} g2 F F A
10,331MTolH, & o H FAA =S oF 3,190MTe|t}. &3 7

[Table 5-9] “A” A8} 3}1&E EA4

] ol ] Fur

gk | o L gae | C lammaag % gaggan
THRT 2 A ZFHMT) A2 A1 2 (m)
(MT) (m)

1 1 4 4,753 1,188.22 8,225 2,056
2 2 3 9,990 3,330.03 18,157 6,052
3 1 2 8,689 4,344.32 6,735 3,367
4 2 2 7,695 3,847.46 11,850 5,925
5 5 7 13,092 1,870.33 21,280 3,040
6 5 8 16,026 2,003.26 27,185 3,398
7 7 7 14,725 2,103.55 28,570 4,081
8 1 2 10,010 5,004.78 8,685 4,342
9 8 5 18,193 3,638.60 17,770 3,554
10 2 3 11,243 3,747.65 13,265 4,421
11 1 2 11,503 5,751.68 5,305 2,652
12 1 2 9,504 4,751.92 9,155 4,577
13 3 6 8,229 1,371.52 17,650 2,941
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14 3 4 9,219 2,304.76 14,900 3,725

15 1 3 10,286 3,428.67 14,420 4,806

16 4 6 6,585 1,097.54 8,735 1,455

17 3 4 11,441 2,860.31 17,675 4,418

18 1 1 4,782 4,781.65 10,580 10,580

iy 2.83 3.94 10,331 3,190.35 14,452 4,188
5.3.2 “B"A4t & 54

'"B'AHY] - F 3B3FAE e ¢ A T B 1.03F d=s F
AstA et &2d BF G = 25130tk I T F O HAFY HAS
5096MTo| ™, & 3 Hg ZHAFL oF 2,459MTolt). &3 o B AFAIZE
2 6550801 FTHE B AFAZES 3139802 e

[Table 5-10] “B’ A} 82 =4
s . e i e
g | OF lagae| T qaagg| % A
THRT 2] A ZH(MT) ) A Al Zk(m) Eds
(m)
1 1 2 4,754 2,376.90 9,060 4,530.00
2 1 3 4,996 1,665.26 4,190 1,396.67
3 1 2 4,754 2,376.89 5,985 2,992.50
4 1 2 5,993 2,996.55 3,810 1,905.00
5 1 2 4,995 2,497.57 3,115 1,557.50
6 1 2 5,993 2,996.74 19,215 9,607.50
7 1 3 4,761 1,586.91 2,835 945.00
8 1 2 4,988 2,493.91 13,440 6,720.00
9 1 1 4,992 4,992.04 3,285 3,285.00
10 1 3 5,993 1,997.67 5,605 1,868.33
11 2 3 4,775 1,591.60 10,595 3,531.67
12 1 2 4,989 2,494.65 5,445 2,722.50
13 1 2 4,991 2,495.30 4,245 2,122.50
14 1 2 4,746 2,373.16 11,340 5,670.00
15 1 2 4,994 2,496.93 3,015 1,507.50
16 1 2 4,996 2,498.06 5,070 2,535.00

_58_



17 1 2 5,995 2,997.27 5,580 2,790.00
18 1 2 4,752 2,375.90 11,550 5,775.00
19 1 2 5,000 2,500.13 4,225 2,112.50
20 1 2 5,000 2,500.13 8,355 4,177.50
21 1 2 4,755 2,377.58 3,210 1,605.00
22 1 2 4,758 2,379.14 5,950 2,975.00
23 1 2 4,755 2,377.54 2,165 1,082.50
24 1 2 5,245 2,622.46 5,615 2,807.50
25 1 3 6,001 2,000.25 4,655 1,551.67
26 1 2 4,990 2,494.75 4,137 2,068.50
27 1 2 4,750 2,374.95 13,620 6,810.00
28 1 2 4,989 2,494.36 2,770 1,385.00
29 1 2 4,992 2,496.14 7,290 3,645.00
30 1 3 5,986 1,995.25 8,980 2,993.33
31 1 2 4,998 2,498.93 8,735 4,367.50
32 1 2 4,748 2,374.06 2,155 1,077.50
33 1 2 4,748 2,373.78 6,910 3,455.00
W+ 1.03 215 5,096 2,459.48 6,550 3,138.64
5.3.3 “C"Au} 3}E EA
'Crdeke] A F 273AE wdste B¢ FA 3 B 1.0F9] =& F
Astgch g B s = 24130tk g F AAFY HFS
1,512MTolH, & T H AL oF 681MTolt}. 33 & HF A FAHS
8,232 0olm utd o AIFAITFE 346550 2 ESTH
[Table 5-11] “C’ A8} 35 EA
sl o
. _ g _ Ry
S = = 3 SFA
54 sl&= 532 S 57 2 A 2 ] S H A A
5T 2 A %F(MT) M) A &FA THm) 7t
(m)
1 1 3 1,502 500.69 12,165 4,055.00
2 1 2 1,509 754.26 8,065 4,032.50
3 1 2 1,508 753.84 3,975 1,987.50
4 1 3 1,507 502.28 4,325 1,441.67
5 1 2 1,503 751.68 4,290 2,145.00
6 1 2 1,507 753.62 6,950 3,475.00
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1 3 1,507 502.49 15,490 5,163.33

1 2 1,507 753.71 3,005 1,502.50

1 3 1,506 501.85 17,940 5,980.00

10 1 2 1,505 752.32 5,306 2,653.00
11 1 3 1,506 501.99 6,280 2,093.33
12 1 2 1,506 752.97 4,390 2,195.00
13 1 2 1,506 753.15 3,855 1,927.50
14 1 2 1,507 753.46 9,800 4,900.00
15 1 3 1,507 502.18 6,460 2,153.33
16 1 2 1,507 753.26 9,060 4,530.00
17 1 2 1,502 750.92 15,445 7,722.50
18 1 2 1,573 786.74 4,125 2,062.50
19 1 3 1,508 502.83 19,415 6,471.67
20 1 2 1,570 784.86 6,805 3,402.50
21 1 4 1,501 375.18 11,950 2,987.50
22 1 2 1,501 750.70 4,645 2,322.50
23 1 4 1,500 375.06 10,150 2,537.50
24 1 3 1,551 517.03 7,860 2,620.00
25 1 2 1,511 755.35 9,220 4,610.00
26 1 2 1,506 752.89 5,400 2,700.00
27 1 1 1,505 1,505.17 5,880 5,880.00
Ht 1.00 241 1,512 681.50 8,232 3,464.86

534 A¥hd 3lE EA H|n
Hlo i 359 Ago 3E EAS 43 Azt Aiulo)
7V F7bsle A2 yehgon mgk & 3 HA g3
A=)

et BE A &)

ftilo

o

o

ft
(U
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[Table 5-12] A18hd 312 54 Wl

T "A"A 8k "B"/d 1h Ak
B FETHT 2.83 1.03 1
B el 3.94 215 241
Ha A =FEMT) 10,331 5,096 1,512
3l e AA FMT) 3,190.35 2,459.48 681.5
Hat @A ZHm) 14,452 6,550 8,232
Futd H A A ZHm) 4,188.71 3,138.64 3,464.86
F A R
54 ¥-& &4
H a4 7 Aduke] Hl82 A, A8F, %, 54, L/O, AA 59 &
o8 st AR

541 “A”X4} H| & EA

“A" Adto] AL Z wlg F A8V} 68% 2 VHE =i ALE 9%, FEH
8%<= 0 2 ERGTH
[Table 5-13] “A”41ul H]-& EA
TE E HlE He(%) = 1] &($/ton)
CREWING 68 2.84
STORE 9 7.59
SPARE 6 9.59
REPAIR 8 10.21
L/O 7 7.77
INSPECTION & SURVEY 2 79.64
TOTAL 100 117.64
Z: Mk H]8-2 giQJu] 2 v &0t AAIE
Atm AT AAH2013), WEALR
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L/O INSPECTION

REPAIR ¢ 7% & SURVEY
8% | N 2%

CREWING
68%

SPARE |
6%

'STORE
9%

[Fig. 54] “A”A4k w]g3 wZ

54.2 “B”X4} H|& EA

“B' Adutel A A F g T Addvlvh 3% = 7P =3 48] 3 L/O
A7t 8%, MEF 6%, Fw 4% wOE UERST
[Table 5-14] “B” 4% H] & &7
T % 0§ &%) = 1§ ($/ton)
CREWING 73 2.01
STORE 6 6.43
SPARE 4 14.10
REPAIR 8 9.90
L/O 8 14.33
INSPECTION & SURVEY 1 123.56
TOTAL 100 170.33
Ay Hlg-2 Thelu] 2 8] & vt KA
Ata AT AAHZ013), WRATR
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L/o| |INSPECTION
REPAIR | o & SURVEY
SPARE|| 8% N 9
4%

CREWING
73%

[Fig. 5-5] “B’ 411 183 %

54.3 “C"A4} v & 54
“Cn oAMEre] AL HA F vHlR = A8} 7B3%E A =31 AAM] 8%,

L/O 7%, A&F 6% =22 Ve

[Table 5-15] “C” A8} #v]|& EA

Ea) Z Wl W8 (%) =5 1%/ ton)
CREWING 73 20.69
STORE 6 11.77
SPARE 4 5.61
REPAIR 2 16.07
L/O 7 18.34
INSPECTION & SURVEY 8 200.89
TOTAL 100 273.37
TR T R
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CREWING
73%

[Fig. 5-6] “C”A1¥} n]&d w%

3 S AHRME Hdute] Frrl F4E el AAVE AdE
02 JES 25T F IS & F A FEF 7218ESFE f
27 MR =2 “A” H] &0] 117.64 @& o)1 ZESF 4,160E¢]

<5
B A Hke 170.33%3, FTET 341902 7P 22 RSl “CrAlNE2 273.37
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[Table 5-16] A8} E 1|8 HlW
(S+%1: $/ton)

TE A" Adut "B Adwt QA
INSPECTION & SURVEY 2.84 2.01 20.69
SPARE 7.59 6.43 11.77
REPAIR 9.59 14.10 5.61
STORE 10.21 9.90 16.07
L/O 7.77 14.33 18.34
CREWING 79.64 123.56 200.89
TOTAL 117.64 170.33 273.37
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