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A Study on the Optimal Ship Size of
Stainless Steel Chemical Tankers
: Focused on Al Jubail port - Ulsan port

Kwon, Hyeok Jun

Department of Maritime Finance

Graduate School of Korea Maritime and Ocean University

Abstract

Since the financial crisis, New IMO regulations will be another challenge for
shipping companies. Shipping companies will be under financial pressure due
to the one-off costs incurred in installing ballast water treatment systems.
Although some chemical tankers will be equipped with scrubbers before 2020,
most chemical tankers will be forced to use expensive fuels when IMO 2020
sulfur dioxide emissions regulations are implemented, which will further
deteriorate shipping companies’ profitability. Furthermore, it is hard to find
any positive reason that the profitability will recover in the near future.
Currently, in order to survive, shipping companies need to operate their
vessels more efficiently. In this context, the study aims to analyze the net
profits of five stainless steel chemical tankers and find out optimal ship size

to help decision making of shipping companies.
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For this purpose, this study set the freight rate sections based on the
average spot tariff for the Middle East-Far East routes, and calculated the
net profit by analyzing the maximum shipping capacity and cost accordingly.
In addition, the optimal ship size was derived from the scenario analysis
reflecting the market situations.

The conclusions drawn from this study are as follows.

The variation of bunker ratio and shipment ratio affected the optimal ship
size but the impact of changes in interest rates was insignificant. It is found
that net profit is generated when the ships with DWT 11,000MT or more are
applied to Al Jubail Port- Ulsan Port. Therefore, DWT 8,406 and DWT 9,104
vessels turn out not to be competitive, while DWT 12,495, DWT 17,427 and
DWT 19,998 vessels are competitive. In addition, it is revealed that if the
shipping capacity is set as 11,000 ~ 20,000MT, the ships having the same or
similar DWT with the shipping capacity will be optimal; if the shipping
capacity is set as more than 20,000MT, DWT 19,998 ships will be optimal due
to economies of scale.

KEY WORDS : Stainless Chemical Tanker, Net Profit, Optimal Ship Size
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2.3.2 8 Operators] @323
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(29 22] MA F8 AvZAY 74 Operators

l

20199 29 FESTE 7|Fo=2 3 AMA 30t F2 Av|ZEAHA OperatorsE
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Odfjell s 23 67171 dow, A AA AnZEAL Aol 25%<F & 30th
Operators ARZE AL AdY 40%E At Aok A7MEe HS &5
A7FE Operator= 1700l AR FARE A7HEo] d2Rs X2 s AnZA
AN Ao 16%S A= 571¢] OperatorE Rf3ka Aot =S 7]6t
© 2 3} Operatore= 4702 29| 30t Operators Alv|ZBAA Ake] 11%E =
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23) Shipfocus world’ top chemical tanker operators rankings 2019, pp.4~9.
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713t o &
20169 1% ~ 20189 12% 1,128.70
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[&E 05] 20161 ~ 2018'd Abp-rjoieiniol L winjr|E& B S&

713 B U8
3

20169 1€ ~ 20189 124
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43 A¥

ol

431 A3 4

2 F=2 4

= AT AAF AR ZEHJE 2 ARZEBAL 58S DWT A7EE UF
of 7 Alute] g9, g HolEE wEow EAL MAGTh Uy Hute A
Ao thea o)
[ 06] ‘A" AAH At A9
Noawe | Dwroam) | coating || class | GRRAET 1 LOR | PR
MT “A” 8,406 | SUS316 11 KR 7.82 106.50 18.20
MT “B” 9,104 | SUS316 II KR 7.86 114.04 18.60
MT “C” 12,495 | SUS316 11 KR 8.77 124.00 20.00
MT “D” | 17,427 | SUS316 I &I KR 9.22 139.70 22.83
MT “E” 19,998 | SUS316 I &Il KR 9.64 144.09 24.20
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432 g2 BA

Al Jubail 3 - Ulsan & A9 &3 7|7k A& 125 KNOT 7|22 F
6,214}, 20.71¥ 0] Ao ¥

(2™ 27] Al Jubail 3 - Ulsan 3 3=25

25) Yot A (www.netpas.net)
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44 &

[
A

S|
~

441 ABE F 2 713

g d=e] &3 713t 207193 AP Laytime)s Yoty & &3 7|t=
TR

[ 07] 43 Laytime2? (SHINC REV2® [ 5% MOLCO29 7]&)
(%] : MT, hour)

. . . ) ) Total Total
CARGO/QTY | Clean Fixture Laytime | Loading | Discharging (Hour) (day)
7.000 ~
vo00 TTL 125/125 MTPH | 64.00 64.00 | 128.00 5.33
8.000 ~ | rr 150150 MTPH | 66.66 66.66 | 133.32 5.56
10.000 : : : :
10.000 ~
TTL 200/200 MTPH | 60.00 60.00 | 120.00 5.00
12,000
15.000 ~
TTL 250/250 MTPH | 72.00 72.00 | 144.00 6.00
18.000
18,000 ~ 1y 300/300 MTPH | 66.66 66.66 | 133.32 5.56
20,000 : : : :

ARE F F 73t = AFE 7 71t + AFE Laytime

26) AARIeE FotAloIA Ax7t stRoAl Alsshks AMa dots Hel sEe Aldte
aksth

=2«
27) ERIH o2 Laytime2 ot2 AlFA| ot29] &, 29 Hl5, I+ & Soll o
288t & dFdMe AAl oY Adetol ste AT Aok =310 Clean

Fixture Laytime & A-83tch ‘A" AAL YHEALR

28) SHINC REV(Sunday Holiday Including as Laytime Revice)= 3=
stolet] ARoDt 2HUL Laytimeo] malolul AAAl WAIEH QoAb oFslAl
FAH0R AT 4 USS duidc

29) MOLCOX= More or Less Charterer’'s Optiong 9Jojstct. HE Ak x7102 5%
MOLCOE o] Atgst=t st& AAA] Aok 39 95% ~ 105%S Charterer’s
Option02 HEZe 3% 4 92 oujsict.
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(&F$ : Day)
Description |  MT “A” MT “B” MT “C” MT “D” MT “E’
Duration 20.71 20.71 20.71 20.71 20.71
Laytime 5.33 5.56 5.00 6.00 5.56
Total 26.04 26.27 25.71 26.71 26.27

Y

442 AQE HAWLHF

Agd 3 7|7 T AFES WA, A4, &4, Constantd] &S T3k H

Z} sduke] DWTOlA A3 &S stee] HAdAFor ot

[¥ 09] A& 1Y B¥A ALLF

(&g - MD
Vessel Description Laden Il)(iligig) Loading | Discharging Cleaning3!)
[FO 12.0 1.0 1.0 1.0 3.0
MT “A”
MGO 1.5 1.5 2.0 2.5 1.5
[FO 12.5 1.0 1.0 1.0 3.0
MT “B”
MGO 1.5 1.5 2.0 3.5 1.5
[FO 13.0 1.0 1.0 1.0 5.0
MT “C”
MGO 1.5 1.5 2.0 4.0 1.5
[FO 16.0 1.0 1.0 1.0 5.0
MT “D”
MGO 1.5 1.5 2.0 4.0 2.0
L IFO 17.0 1.0 1.0 1.0 5.0
MT 'E
MGO 1.5 1.5 2.0 4.5 2.0

ldie in port Auto] g0 s2o] Mo} oFste 98] oi7lst
Satalzto] EEE )

ol Ab] @Al 5h2 HAS 93t B3 Zede Wro] A7l
we #9st womz x| @At stzo] MAY =t Azt damctn shgc

_38_



[ 10] =& 713t &2 HAS yHA AL
(Fg : MD
- Idle in . . ) .
Vessel | Description | Laden port Loading | Dischaging | Cleaning Total
IFO 242.04 | 2.00 2.67 2.67 3.00
MT “A” 299.12
MGO 30.26 3.00 5.33 6.66 1.50
IFO 252.13 2.00 2.78 2.78 3.00
MT “B” 312.69
MGO 30.26 3.00 5.55 9.71 1.50
| 1FO 262.21 2.00 2.50 2.50 5.00
MT “C 323.97
MGO 30.26 3.00 5.00 10.00 1.50
| 10 322.72 2.00 3.00 3.00 5.00
MT “D” 388.98
MGO 30.26 3.00 6.00 12.00 2.00
| 10 342.89 2.00 2.78 2.78 5.00
MT “E 408.73
MGO 30.26 3.00 5.55 12.49 2.00
HYAAZF = DWT - (A + &&F + F5 + Constant)
[£ 11] A HO - =F
(F9 : MD
Description | MT “A” MT “B” MT “C” MT “D” MT “E”
DWT 8,406.00 9,104.00 12,495.00 | 17,427.00 | 19,998.00
Bunker
Consumption | 29912 312.69 323.97 388.98 408.73
. Lubs Ol 20.00 20.00 20.00 20.00 20.00
onsumption
gregh Water 200.00 200.00 200.00 200.00 200.00
onsumption
Constant 150.00 150.00 150.00 150.00 150.00
TOTAL 7,736.88 8,421.31 11,801.04 | 16,668.03 | 19,219.27

_39_
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_12_.0
K

o
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<
Him

s
C}

G
T

A

Constant+=

ou

ol
AL

)

it

o

(H2]: $/tonne)
2018
52
46
41

 Spot &%

3

3

2017
50
44
38

shof A of= 7] 7}

[¢)
8&o] Yolx]a gt

sl

54
45
39

Az Fo F7i2 AA8 77, AR
2016

A}
B Angel BAZ B
2015

61

52

45

3o

[

2014
67
57
51

Al ConstantE 1.8 3l ok
5kt
10kt
15kt

A=)
Cargo size

200MT, 20MT, 150MT
44.3. &9 Tzt mE Spot =Y 24

1=

H
Ll

el

2019.05.23)

A0l
a2

42329>(

_40_

42329&categoryld

382076&cid

$35.0 ~ $47.5 & 5o

8o AA ,, 2249, Yoy x| Alwa} <https://terms.naver.com/entry.

°

‘l,
[e]

S

nhn?docld
33) Drewry report 2018 4Q, p.43.

88 77

32) Tt



29 -

+Y8E X HWAHF

(@p]
o,
O
—
o
ek
flo

[# 13] A& &<

2+ @& Spot

o]
k=

o

(2] - 9
F%egfem MT “A” MT “B” MT “C” MT “D” MT “E”

35.0 270,790.80 | 294,745.85 | 413,036.40 | 583,381.05 | 672,674.45
37.5 290,133.00 | 315,799.13 | 442,539.00 | 625,051.13 | 720,722.63
40.0 309,475.20 | 336,852.40 | 472,041.60 | 666,721.20 | 768,770.80
42.5 328,817.40 | 357,905.68 | 501,544.20 | 708,391.28 | 816,818.98
45.0 348,159.60 | 378,958.95 | 531,046.80 | 750,061.35 | 864.,867.15
47.5 367.501.80 | 400,012.23 | 560,549.40 | 791,731.43 | 912,915.33
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4.5 H§9 &4

T =& 7zt

Bk Ay

451 249 4

D &l

Al Jubail &3} Ulsan &t

ol

ofo
o
~
oo

Fule et 2ok

[E 14] A3 Al Jubail & 38|34

(%] : SDR, 9

Item MT “A” MT “B’ MT “C” MT “D” MT “E’
Pilotage 1,800.00 | 1,800.00 | 1,800.00 | 1,800.00 | 1,800.00
Bg‘"ﬁggg 4,500.00 | 4,500.00 | 4,500.00 | 4,500.00 | 4,500.00
Tuggage 3,000.00 | 3,000.00 | 3,000.00 | 3,000.00 | 3,000.00

(un)mooring |  2,000.00 | 2,000.00 | 2,000.00 | 2.000.00 | 2,000.00
Dockage | 4,500.00 | 4,500.00 | 4,500.00 | 4,500.00 | 4,500.00
Port Due | 9.739.38 | 10,423.81 | 13,803.53 | 18,670.52 | 21,221.77

Others | 25.218.61 | 26,758.57 | 27.723.46 | 29,685.06 | 33,033.57

Total(SDR) | 50,757.99 | 52,982.38 | 57.326.99 | 64,155.58 | 70,055.34

Total($) | 13,535.46 | 14,128.64 | 15287.20 | 17,108.15 | 18,681.42
34) A&e]=g5 7l (http://www.smbs.biz) &&, A&%& 1$ = 3.75SDR
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[¥ 15] A8 Ulsan & 3}H]3

(T2 W, 9
Itern MT “A” MT “B” MT “C’ MT “D” MT “E”

Pilotage 495203 | 511,178 591,049 638,972 | 702,869
e 292,250 292,250 292,250 292,250 292,250
Tuggage 717,310 | 717310 926,270 | 952,930 | 1,006,260
(Un)mooring 220,400 | 220,400 231,600 | 242,800 | 284,000
Dockage 691,380 | 823340 | 1025590 | 1,405,710 | 1,682,550
Port Due 650,020 | 773,820 | 964,170 | 1,322,595 | 1,582,740
Others 5,000,000 | 5,000,000 | 5,000,000 | 5,000,000 | 5,000,000
TotalW) | 8,066,563 | 8,338,298 | 9.030.929 | 9.855.257 | 10,550,669
Total($) 7.146.77 |  7,387.52 |  8,001.17 | 873151 |  9,347.62

3H) = Al Jubail 33 Ulsandle] Tariff& A8sty A3y

uet gt AgE F

Frle =3 2.

FeT, ool

(% 16] A& F ]
(%91 9
Item MT “A” MT “B MT “C MT “D” MT “E”
Total 20,682.23 21,516.16 23,288.37 25,839.66 28,029.04

35) A& =2st= Tl (http://www.smbs.biz)
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2) ¥

FO+= 380 CSTE 7o =

[ 17]1 20163 ~ 2018 A

gt 3 o

o

gis

NE B A 7HA®

(2] - %)
Description 2016 2017 2018 Average
IFO 235 333 432 333.33
MGO 423 502 645 523.33
APE F 3 717 &2 AL Bunker vl 82 o3 2T
[ 18] M3 F &3 7|t & A+83F Bunker H]-&
(F9 : mt, $
Vessel Bunker Consumption Bunker Price Amount Total
IFO 252.37 333.33 84,122.49
MT “A” 108,586.86
MGO 46.75 523.33 24,464.37
IFO 262.68 333.33 87,557.46
MT “B” 113,733.12
MGO 50.02 523.33 26,175.66
IFO 274.21 333.33 91,402.42
MT “C” 117,440.70
MGO 49.76 523.33 26,038.28
IFO 335.72 333.33 111,905.55
MT “D” 139,775.49
MGO 53.26 523.33 27,869.94
. IFO 355.44 333.33 118,478.82
MT “E” 146,368.38
MGO 53.29 523.33 2'7,889.56

36) Drewry report 2018 4Q, p.49.
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3 7AnA

A gl

880 WE AWADLE

[ 19] A8 £ 880 2 #AnA v &
@4 9
F " ‘;ifeht Commesson | MT “A” | MT "B’ | MT °C" | MT D" | MT 'E’
35.0 1.750 | 13,543.92 | 14.741.67 | 20,656.20 | 29,173.43 | 33,638.10
37.5 1.875 | 14,511.34 | 15.794.64 | 22,131.64 | 31,257.24 | 36,040.82
40.0 2.000 | 15,478.76 | 16,847.62 | 23.607.08 | 33,341.06 | 38,443.54
42.5 2.125 | 16,446.18 | 17,900.60 | 25,082.52 | 35,424.88 | 40,846.26
45.0 2.250 | 17,413.61 | 18,953.57 | 26,557.97 | 37,508.69 | 43,248.98
47.5 2.375 | 18,381.03 | 20,006.55 | 28,033.41 | 39,592.51 | 45,651.70
4) F 31
29 289 BE & LYUE 0P 2
[E 20] AgE F 30|
(9 9
Freight rate | MT “A” MT "B MT “C” MT “D” MT “E’
35.0 142,808.63 | 149,986.57 | 161,380.89 | 194,784.20 | 208,031.14
37.5 143,775.74 | 151,039.24 | 162,856.02 | 196,867.71 | 210,433.55
40.0 144,742.85 | 152,091.90 | 164,331.15 | 198,951.21 | 212,835.96
42.5 145,709.96 | 153,144.56 | 165,806.28 | 201,034.71 | 215,238.37
45.0 146,677.07 | 154,197.23 | 167,281.41 | 203,118.22 | 217,640.78
47.5 147,644.18 | 155,249.89 | 168,756.54 | 205,201.72 | 220,043.19
37) detdoz SEAdE AF5u FEFS fiedste Commercial Operator@t
Broker7} 5129 o, £ 28, MH A7l 5 J|E AN ZUES WAL AL

A2t

RS

442 (Brokerage Commission)S A|g3sitt. 78485
A9t Commercial Operator?t BrokerofA|

70| urlolct,

(o]
27t 29

_45_

Ak HZ22 tf7t=2 Commercial Operator?} Broker W oA &
Aok £310] whe} ch=2
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452 Awle] 24

AP AnBE e 2

B3Ig+= =4 AAHull & Machinery) Rd3 A2 AF5 ® & [Protection

and Indemnity(P&D1S.2 U1, g3 7edo] wfe} AARPL F/1d o 719

BH AFE HEsla, P&IEY

ol 3 sk o SN oE ol
2 SIEEAY, TEEY, IR &0y fFRAEH 22 AR g
&32 BAFaT)39)

AR P(war and strike insurance)> HAAA Holy FHIAAH S §F3P3}A]
RS T e A FVE VIYste RPoE RA8 &S MA FFoE d
ol AARFQEAYS|/ AAHs= 882 FHEdT ZE AR YPA

= =
AT FlgFoz gk AukEs)o tisted WAo=R sty o, AFAY
o ol

G BT 7 9e Aol oo el Mule]l 4 YnG F

BYRE Awndos A, Arh ATY, AF 4T HE, A AT
B, Abe] AL T, BPA AF 5 FTAHOE aeste] wgET Uut
Aoz Aute] A7l FES7 ¥0@ RYRIF FAT Wi BYago] B
o4 Aubd masel Aol sl AL etk AA AT WSS 4§

38) AFAE PAME 885t A Algshs dHl, 7, Aulda 22 23] o]

4], ALdu]E zast v &2 Adulgt sto}. Avjols Bda, AR, 2],
ZRY], AE&FY], AWFH], Addgo], dufejy], ALz, A&F3 Aaea,E,
=], SAI], Mg S, =X QA 52 ZISh= ZIEfH]&o] Tt 7|E} H]
89 7t v| 852 2016\ dRE] 2018EA7HA] WAYSt 8] 89 HAytS A8t}

39) Martin Stopford, Maritime Economics 3rd Edition, 2009, p.274.

40) "dereol 8ol At ), 32 Y, Ulo|wA|A¥Ra}, <https://terms.naver.com/entry.

nhn?docld=1139792&cid=40942&categoryld=31831>(A &Y 2019.05.23)

o rx
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[® 21] AgQ

s

(%9 9
Description MT “A” MT “B” MT “C” MT “D” MT “E”
H&M 3,751.00 4,374.34 4,568.70 4,442.'76 5,082.29
P&l 3,297.31 4,433.73 4,646.95 5,601.78 5,664.70
WAR 234.46 258.25 298.31 365.58 390.15
Total 7,282.77 9,066.32 9,513.96 10,410.12 11,137.14
2) A

A ko

o 35 e =

A LA g

%70
Q o
=

Z -3}

-

A

S 2 SIREAD, CDHM2 <4
R IS

o]

sta A

Fate A

FEE U
SIRE¢} CDI ReportE F=x3ic} A

a9

[ 22] A& A
(¢ 0 9)
Description MT “A” MT “B” MT “C” MT “D” MT “E”
SIRE 570.74 575.78 563.51 585.42 575.78
CDI 713.42 719.73 704.38 731.78 719.73
TOTAL 1,284.16 1,295.51 1,267.89 1,317.21 1,295.51

41) SIRE(Ship Inspection Report Programme)= EBi7{A19] MRS HWItst= FQ
L2HE £9] stz 1993¥ OCIMF(Oil Companies International Marine Forum)
oAl 7iEste 1997HRE B&ESHE VIQ(Vessel Inspection Question)S AF8-shct.
SIRE ##E7]2] SIRE Report2 293 4 9lon §&7]7He 67§olc},

42) CDI(Chemical Distribution Institute)= A1glo] lZH’\P stE& AMAsH o Adstal
QPHSIAl 1 olnE Alste Z1g Tl S5Se CDIo| slgo Al CDI Yse

CDI 714} a9l CDI Report® A2 298 4 9lou §&s17he 14oltt.
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p
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o
£
)
)

@4 9
Description MT “A” MT “B” MT “C” MT “D” MT “E”
Drydocking 11,414.79 11,515.62 11,270.14 11,708.49 11,515.62

#&-f+= =4 Main Engine Cylnder Oil, Main Engine System Oil, Generator
System Oil 7|gt Ff T2 Us 5 Atk A DA Bl &S 283

[£ 24] A3 EH &9
(&9 - 9
Description MT “A” MT “B” MT “C” MT “D” MT “E”
Lubs Oil 5,441.81 6,262.19 6,574.57 8,056.83 8,554.78

5) A-&=ml

AUl A AHEEHE EFo =2 dutdogs Haor AFo]l a5 AW H

F 5 M ALEES 7AW dE W 72T, &7 AETT, dA
g

A, 8%, A7, AY, 22, FaA7), A
A T sl G gs) &7 5ol 9
.

43) "7 A2t AbA 5, KDR, th-&¥ial <http://100.daum.net/encyclopedia/view/
156XX58600936>(" &Y 2019.05.23.)
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[£ 25] A& H&FH

(%9 9
Description MT “A” MT “B” MT “C” MT “D” MT “E”
9,675.88 9,359.36 9,192.01 9,736.80

Spare Parts 8,870.77

i
ofl

of Gtk AA WA WL A g
o

iy

(&9 0 9
Description MT “A” MT “B” MT “C” MT “D” MT “E”
Consumables 1,488.92 1,219.69 1,904.68 929.20 1,523.77

7 AL
Addgodes slAddToe =gz Urolxdn. A 2% H&
2 A ga
[¥ 27] A3E Ad5
(&9 - 9
Description MT “A” MT “B” MT “C” MT “D” MT “E”
Korean 23,250.87 21,493.26

22,154.35 20,545.88 26,647.78

30,226.51 33,658.99 28,544.33
52,380.86 54,204.87

Foreigner 23,236.53 26,698.67
Total 46,487.39 48,191.93

55,192.12
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vA

9) AdrtaEin|
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[£ 30] ¥ H&=

(%9 9
Description MT “A” MT “B” MT “C” MT “D” MT “E”
CTM 6,065.60 9,318.38 8,767.96 10,601.21 12,249.27
1D 7€ #l&

I8 Mo 2E AFgTR, 2], SN, e 33, =A4JAMH Sl

%0
&
g
ey
=
oz
ok
37
oo
ftlo
Y
oo
ok
i)

(2] - %)
Description MT “A” MT “B MT “C” MT “D” MT “E”
Others 3,577.62 4,838.75 3,353.09 5,622.86 6,850.63
12) A F Ain)
A = Able g3 g
[ 32] A3 = AH]
("9 9
[tem MT “A” MT “B” MT “C” MT “D” MT “E”
Total 101,815.01 111,121.64 114,179.71 122,347.71 128,086.88
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453 S&H&9 &4

Sede ke Hue olgdte 3N AYoR MuFgol BEHeln.
A ke 103 AFe AMEEA 201695 20189744 o] 1049 F1
A OAME oR FES B/ ok AMue FEMEL 2 He
MAkel At =9 ARel 43l me dEEE FEEUS 9P HgslE
Bk FHEAL AV RGE 50%, FE 5% HE/T 59, AF F5 2T A
fog Wtk 4B oA I BY B o|A4F A F 27 /2
o AT HFW YT, oA FAEL HEAT

[® 33] 20161 ~ 2018 ZzEHI#H 2 AvZGYAM S A" 1044
(&9 : > 000 DWT, § MiD

Aieelfjge 5-6 | 8-9 | 10-12 | 14-16 | 18-20 | 22-25 | 35-37 | 40-50
2013 94 | 110 | 130 | 158 | 176 | 226 | 388 | 465
2014 | 97 | 114 | 137 | 160 | 223 | 273 | 389 | 465
2015 96 | 111 | 131 | 154 | 211 | 261 | 360 | 435
2016 | 9.1 | 109 | 12.8 | 155 | 204 | 254 | 354 | 426
2017 | 9.0 | 105 | 126 | 149 | 165 | 215 | 332 | 405
2018 90 | 106 | 126 | 141 | 159 | 211 | 328 | 401

AP Hd TV OS2k

[8 4] AFE Fu4d7}
(&9 9

Description MT “A” MT “B” MT “C” MT “D” MT “E”

Second-hand | 10.67 MIL | 11.65 MIL | 13.75 MIL | 16.22 MIL | 17.60 MIL

44) Drewry report 2018 4Q, p.58.
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O | ol | 1o | =
D |~
O | X0 %0
A
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7]
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3
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46 AFE o]y 4

=Y 88 E HAFPE ol e 2o
D A’ Adure] o)<
[& 36] ‘A’ Adue] $=0]9]
(T4 9

+dag 24 =] AH] =8H& & +0]9]
35.0 270,790.80 | 142,808.63 | 101,815.01 85,796.31 | 330,419.95 | -59,629.15
37.5 290,133.00 | 143,775.74 | 101,815.01 85,796.31 | 331,387.06 | -41,254.06
40.0 309,475.20 | 144,742.85 | 101,815.01 85,796.31 | 332,354.17 | -22,878.97
42.5 328,817.40 | 145,709.96 | 101,815.01 85,796.31 | 333,321.28 | -4,503.88
45.0 348,159.60 | 146,677.07 | 101,815.01 85,796.31 | 334,288.39 13,871.21
47.5 367,501.80 | 147,644.18 | 101,815.01 85,796.31 | 335,255.50 | 32,246.30

2) ‘B’ AdMte] =o]9

[ 37] ‘B’ A4l =o]¢
(%91 9

2dag 324 e A =848 348 0]
35.0 | 294,745.85 | 149,986.57 | 111,121.64 | 94.503.77 | 355,611.98 | -60,866.13
37.5 | 315799.13 | 151,039.24 | 111,121.64 | 94,503.77 | 356,664.65 | -40,865.52
40.0 | 336,852.40 | 152,091.90 | 111,121.64 | 94,503.77 | 357,717.31 | -20,864.91
42,5 | 357,905.68 | 153.144.56 | 111,121.64 | 94.503.77 | 358,769.97 |  -864.29
45.0 378,958.95 | 154,197.23 | 111,121.64 | 94,503.77 | 359,822.64 | 19,136.31
47.5 400,012.23 | 155,249.89 | 111,121.64 | 94,503.77 | 360,875.30 | 39,136.93
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3 ‘C A

whe) 7

[¥ 38]

‘C’ Autel

<ol ]

o)
(&9 9
edeg | Few | meau | au | 28ug | Bug | wold
35.0 | 413,036.40 | 161,380.89 | 114,179.71 | 109,161.10 | 384,721.70 | 28,314.70
37.5 | 442,539.00 | 162,856.02 | 114,179.71 | 109,161.10 | 386,196.83 | 56,342.17
40.0 | 472,041.60 | 164,331.15 | 114,179.71 | 109.161.10 | 387,671.96 | 84,369.64
42,5 | 501,544.20 | 165,806.28 | 114,179.71 | 109.161.10 | 389,147.09 | 112,397.11
45.0 | 531,046.80 | 167.281.41 | 114,179.71 | 109.161.10 | 390,622.22 | 140,424.58
475 | 560,549.40 | 168,756.54 | 114,179.71 | 109,161.10 | 392,097.35 | 168,452.05
4) ‘D’ Aure] o]9
[¥ 39] ‘D’ Aute] <=o]Q]
(1 - 9)
<998 R 2| Au] =84l ul& +0]9|
35.0 | 583,381.05 | 194,784.20 | 122,347.71 | 133.778.99 | 450,910.90 | 132,470.15
37.5 | 625,051.13 | 196.867.71 | 122,347.71 | 133.778.99 | 452,994.41 | 172,056.72
40.0 | 666,721.20 | 198,951.21 | 122,347.71 | 133.778.99 | 455,077.91 | 211,643.29
42.5 | 708,391.28 | 201,034.71 | 122,347.71 | 133.778.99 | 457,161.41 | 251,229.87
450 | 750,061.35 | 203,118.22 | 122.347.71 | 133.778.99 | 459,244.92 | 290,816.43
475 | 791,731.43 | 205.201.72 | 122,347.71 | 133.778.99 | 461,328.42 | 330,403.01
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5) ‘B’ Aluke] <o)

[¥ 40] ‘E’ Aulo] <=o]9

(&9 9
edeg | e | seww | Mw | 3sug | sug | 2o
35.0 | 672.,674.45 | 208,031.14 | 128,086.88 | 142.769.66 | 478,887.68 | 193,786.77
37.5 | 720,722.63 | 210.433.55 | 128.086.88 | 142,769.66 | 481,290.09 | 239,432.54
40.0 | 768,770.80 | 212,835.96 | 128,086.88 | 142.769.66 | 483,692.50 | 285,078.30
42.5 | 816,818.98 | 215,238.37 | 128,086.88 | 142.769.66 | 486,094.91 | 330,724.07
45.0 | 864,867.15 | 217.640.78 | 128,086.88 | 142.769.66 | 488,497.32 | 376,369.83
47.5 | 912,915.33 | 220,043.19 | 128,086.88 | 142.769.66 | 490,899.73 | 422,015.60

‘A Auk B’ Alube] A9 £9) 2.&0] SAZEMT ol A Lo BHE
A71A EahT Yee & 5 ATk SBOMT ol are £9) 280 B Agol
W EBAHe 9 4 o] tla RN (AT Auts B Aube] A4
o AR Qe ¢+ Atk

‘C AL DT AN CE’ Aukel A% WY 29 88 BA TAAM 2
Hol Yx o F2ol AP HFYS ¢ & A
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47 Ny L 24

Hrgst= b oz 1 ATk oo APE FHIE 60% ©]de A= A
H &} S80189 Wil wet &5 ogA Wslsta, dd dFES HA
= AAEFH HATFe fFdd gt &5 = of9A wsteteA ARzt
do) g F HEE Faoug FANE 9o 2o
40.00%
35.00%
30.00% i [ |
25.00% g S | iz i
20.00% o L i i 1]
15.00% - L L . |
10.00% - . ik = _
5.00% I - I . I I i I .
0.00% : !
MT "A" MT "B" MT "C MT "D MT "E"
w7 mTH =3 =ISHE
[ 28] H¥¥ F9 H& v
471 188 WA WFo] BE &o] ¥4
APE F F 7IZF T AR WARE o R WAHIY W e
50% ~ 50% o= Ura WAuI} 10% WEA WERe A8 29 28

of }E Eele B,
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[ 41] Y74 10% HEA

@571

O BA
(F9 9
Description | MT "A" MT "B’ MT "C" MT D" MT "E"
9 74| 108,586.86 | 113,733.12 | 117,440.70 | 139,775.49 | 146,368.38
W=7 10,858.69 | 11,373.31 | 11,744.07 | 13,977.55 | 14,636.84
D AT Aute] WA WEel me sole)
[ 36] ‘A’ XMulo] {o]o]e AL WY WEo e &olde g3} 2
=
[E 42] ‘A Aure] YAH] Wz mE ol
(F9 9
%g‘g&% 35.0 37.5 40.0 42.5 45.0 47.5
50% -113,922.58 -95,547.49 -77,172.40 -58,797.31 -40,422.22 -22,047.13
40% -103,063.89 -84,688.80 -66,313.71 -47,938.62 -29,563.53 -11,188.44
30% -92,205.21 -73,830.12 -55,455.03 -37,079.94 -18,704.85 -329.76
20% -81,346.52 -62,971.43 -44,596.34 -26,221.25 -7,846.16 10,528.93
10% -70,487.84 -52,112.75 -33,737.66 -15,362.57 3,012.52 21,387.61
0% -59,629.15 -41,254.06 -22,878.97 -4,503.88 13,871.21 32,246.30
-10% -48,770.46 -30,395.37 -12,020.28 6,354.81 24,729.90 43,104.99
-20% -37,911.78 -19,536.69 -1,161.60 17,213.49 35,588.58 53,963.67
-30% -27,053.09 -8,678.00 9,697.09 28,072.18 46,447.27 64,822.36
-40% -16,194.41 2,180.68 20,555.77 38,930.86 57,305.95 75,681.04
-50% -5,335.72 13,039.37 31,414.46 49,789.55 68,164.64 86,539.73
A re] A9 WA 30% o AEFHE ATE 29 Qg0 FBYol
W Fzol Eol ot 40% o4 sEkEhE AL &9 882 e
of O B2 FUL 1T 5 AT



2) ‘B’ Adute] §AN Mo G ol

[ 37] ‘B’ Alute] 20]9)e 2 g3 WAM WE WE sl g 2
.
[# 43] ‘B’ Alute] W7H] WEo] wpg o]
(9] - )
%%ggﬂg 35.0 37.5 40.0 42.5 45.0 4'7.5
50% -117,732.69 -97,732.08 -77,731.47 -57,730.85 -37,730.25 -17,729.63
40% -106,359.38 -86,358.77 -66,358.16 -46,357.54 -26,356.94 -6,356.32
30% -94,986.07 -74,985.46 -54,984.85 -34,984.23 -14,983.63 5,016.99
20% -83,612.75 -63,612.14 -43,611.53 -23,610.91 -3,610.31 16,390.31
10% -72,239.44 -52,238.83 -32,238.22 -12,237.60 7,763.00 27,763.62
0% -60,866.13 -40,865.52 -20,864.91 -864.29 19,136.31 39,136.93
-10% -49,492.82 -29,492.21 -9,491.60 10,509.02 30,509.62 50,510.24
-20% -38,119.51 -18,118.90 1,881.71 21,882.33 41,882.93 61,883.55
-30% -26,746.19 -6,745.58 13,255.03 33,255.65 53,256.25 73,256.87
-40% -15,372.88 4,627.73 24,628.34 44,628.96 64,629.56 84,630.18
-50% -3,999.57 16,001.04 36,001.65 56,002.27 76,002.87 96,003.49

‘B ko] A4 oA WANIL 30% ol Assts AeE 29 agd A
Bglo] i Fzol Fdol oS MU 40% oY HYsHE FEE £
28 Pskel Oy G2 YL 18T F Aok
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3) ‘C’ Aute] yAR] Wl wE ol

[ 38] *C” Adutel olofe &3 W7 WHEd e «olde v&3 &
o}
[¥ 44] “‘C’ Aule] §#n WS W 0]
(¢9 9
]ﬂ%;%!&% 35.0 37.5 40.0 42.5 45.0 47.5
50% -30,405.65 | -2,378.18 | 25649.29 | 53,676.76 | 81,704.23 | 109,731.70
40% -18,661.58 | 9,365.89 | 37,393.36 | 65420.83 | 9344830 | 121,475.77
30% -6,917.51 |  21,109.96 | 49,137.43 | 77,164.90 | 105,192.37 | 133,219.84
20% 4,826.56 | 32,854.03 | 60,881.50 | 88,908.97 | 116,936.44 | 144,963.91
10% 16,570.63 | 44,598.10 | 72,625.57 | 100,653.04 | 128,680.51 | 156,707.98
0% 28,314.70 |  56,342.17 |  84,369.64 | 112,397.11 | 140,424.58 | 168,452.05
-10% 40,058.77 | 68,086.24 | 96,113.71 | 124,141.18 | 152,168.65 | 180,196.12
-20% 51,802.84 | 79,830.31 | 107,857.78 | 135,885.25 | 163,912.72 | 191,940.19
-30% 63,546.91 | 91574.38 | 119,601.85 | 147,629.32 | 175,656.79 | 203,684.26
-40% 75,290.98 | 103,318.45 | 131,345.92 | 159,373.39 | 187,400.86 | 215,428.33
-50% 87,035.05 | 115,062.52 | 143,089.99 | 171,117.46 | 199,144.93 | 227,172.40

sC’ }1\:1‘;]_‘1}_()

AL (gAY 7} 30% o) AEsta &2 8-80o] $37.5/MT o8tz

fm
teslA kv o o FReA £RVIHES 9]y olgA 4Es ¢ &

o1,

_60_



) ‘D’ AMute] AU WE whE oo

[ 30] D’ Aluhel wol9) S 489 WAN el WE woloe Bes g
=
[ 45] ‘D’ Adle] yAH HFo| WE o]
(CI )
?i%gggjlg' 35.0 37.5 40.0 2.5 45.0 475
50% 62,582.41 102,168.98 141,755.55 181,342.13 220,928.69 260,515.27
40% 76,559.95 116,146.52 155,733.09 195,319.67 234,906.23 274,492.81
30% 90,537.50 130,124.07 169,710.64 209,297.22 248,883.78 288,470.36
20% 104,515.05 144,101.62 183,688.19 223,274.77 262,861.33 302,447.91
10% 118,492.60 158,079.17 197,665.74 237,252.32 276,838.88 316,425.46
0% 132,470.15 172,056.72 211,643.29 251,229.87 290,816.43 330,403.01
-10% 146,447.70 186,034.27 225,620.84 265,207.42 304,793.98 344,380.56
-20% 160,425.25 200,011.82 239,598.39 279,184.97 318,771.53 358,358.11
-30% 174,402.80 213,989.37 253,575.94 293,162.52 332,749.08 372,335.66
-40% 188,380.35 227,966.92 267,553.49 307,140.07 346,726.63 386,313.21
-50% 202,357.90 241,944.47 281,531.04 321,117.62 360,704.18 400,290.76

‘D’ Auke] A% YA} 50% A= St &

=713 =
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5 ‘E’ Aule] AN W w2 £o]9

[ 40] B’ Aute] wololg Agw BAW WMol BE wolo)e thos 2
=
[ 46] ‘E* Aue] @AM WEe] GE o9
(CI )
Hd%;)“]ﬂ% 35.0 375 40.0 42.5 45.0 475
50% 120,602.58 166,248.35 211,894.11 257,539.88 303,185.64 348,831.41
40% 135,239.42 180,885.19 226,530.95 272,176.72 317,822.48 363,468.25
30% 149,876.26 195,522.03 241,167.79 286,813.56 332,459.32 378,105.09
20% 164,513.09 210,158.86 255,804.62 301,450.39 347,096.15 392,741.92
10% 179,149.93 224,795.70 270,441.46 316,087.23 361,732.99 407,378.76
0% 193,786.77 239,432.54 285,078.30 330,724.07 376,369.83 422.,015.60
-10% 208,423.61 254,069.38 299,715.14 345,360.91 391,006.67 436,652.44
-20% 223,060.45 268,706.22 314,351.98 359,997.75 405,643.51 451,289.28
-30% 237,697.28 283,343.05 328,988.81 374,634.58 420,280.34 465,926.11
-40% 252,334.12 297,979.89 343,625.65 389,271.42 434,917.18 480,562.95
-50% 266,970.96 312,616.73 358,262.49 403,908.26 449,554.02 495,199.79

‘E’ Aule] dA HAH 7} 50% A= stEhsidels £ 289 $35.0/MT ©]

Hog FARE & £ARANYL WA olFA ol O FRIM A
A
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472 AFE 2189 WE TE ¢olo] B4

[ 47] A& = 0.5% HEA o] #

o WA

[e)
g
2.5% ~ 25%% I FE7t 0.5% WA dER
o

Al alr=L
DL =1

—_L
i

Ll

o

2
ofo
of
o
£
Mo

(H4 : §, days)

Description | MT "A" MT "B" MT "C" MT "D" MT "E"
288]8 | 100.216.50 | 109,421.00 | 129,144.96 | 152,344.10 | 165,305.56
HEZHY) 1,129.98 1,233.76 1,456.17 1,717.14 1,863.88
=713t 26.04 26.27 25.71 26.71 26.27

Wt 967.39 1,065.56 1,230.84 1,507.88 1,609.78
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D A’ A el AFe B ol

[ 36] *A° Aube] 0]9e A3 F9 WEel W woloe B 2k

[ 48] ‘A” Ao 52 Wl e w0l

[-‘_1

(¢ 0 9)

35.0 37.5 40.0 42.5 45.0 47.5

2.5% -64,466.08 | -46,090.99 | -27,715.90 | -9,340.81 9,034.28 | 27,409.37

2.0% -63,498.70 | -45,123.61 | -26,748.52 | -8,373.43 | 10,001.66 | 28,376.75

1.5% -62,531.31 | -44,156.22 | -25,781.13 | -7,406.04 | 10,969.05 | 29,344.14

1.0% -61,563.92 | -43,188.83 | -24,813.74 | -6,438.65 | 11,936.44 | 30,311.53

0.5% -60,596.54 | -42,221.45 | -23,846.36 | -5,471.27 | 12,903.82 | 31,278.91

0.0% -59,629.15 | -41,254.06 | -22,878.97 | -4,503.88 | 13,871.21 | 32,246.30

-0.5% -58,661.76 | -40,286.67 | -21,911.58 | -3,536.49 | 14,838.60 | 33,213.69

-1.0% -57,694.38 | -39,319.29 | -20,944.20 | -2,569.11 | 15,805.98 | 34,181.07

-1.5% -56,726.99 | -38,351.90 | -19,976.81 | -1,601.72 | 16,773.37 | 35,148.46

-2.0% -55,759.60 | -37,384.51 | -19,009.42 -634.33 | 17,740.76 | 36,115.85

-2.5% -54,792.22 | -36,417.13 | -18,042.04 333.05 | 18,708.14 | 37,083.23

‘A’ Adurel A9 wEek AHglel & 280 $45.0/MT o)/l FHojoF tj
=R
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2 ‘B’ Avel F¥ WEe] WE ol
(% 37] ‘B’ Aol &oloje HEF 79 WEe) B2 ol e v
(£ 49] ‘B’ Aue] el WEo] mE o)
(9] : 9)
£gas 35.0 37.5 40.0 42.5 45.0 47.5
HEE
2.5% -66,193.95 | -46,193.34 | -26,192.73 | -6,192.11 | 13,808.49 | 33,809.11
2.0% -65,128.38 | -45,127.77 | -25,127.16 | -5,126.54 | 14,874.06 | 34,874.68
1.5% -64,062.82 | -44,062.21 | -24,061.60 | -4,060.98 | 15,939.62 | 35,940.24
1.0% -62,997.26 | -42,996.65 | -22,996.04 | -2,995.42 | 17,005.18 | 37,005.80
0.5% -61,931.69 | -41,931.08 | -21,930.47 | -1,929.85 | 18,070.75 | 38,071.37
0.0% -60,866.13 | -40,865.52 | -20,864.91 -864.29 | 19,136.31 | 39,136.93
-0.5% -59,800.57 | -39,799.96 | -19,799.35 201.27 | 20,201.87 | 40,202.49
-1.0% -58,735.00 | -38,734.39 | -18,733.78 1,266.84 | 21,267.44 | 41,268.06
-1.5% -57,669.44 | -37,668.83 | -17,668.22 2,332.40 | 22,333.00 | 42,333.62
-2.0% -56,603.88 | -36,603.27 | -16,602.66 3,397.96 | 23,398.56 | 43,399.18
-2.5% -55,538.31 | -35,537.70 | -15,537.09 4,463.53 | 24,464.13 | 44,464.75
‘B AN @A) sk Aglol €9 80 S50MT o)l Hojok oy

FRoM AAH] &S &
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3)

'Ct Aol

v W g &0l

[ 38] ‘C’ Aute] olo& &3 w8 HeEd mE ¢olodd v Ao
[ 50] “C’ Aute] S HEo IO &0l

(&9 9

%%;;:%!&% 35.0 37.5 40.0 42.5 45.0 47.5
2.5% 22,160.49 | 50,187.96 | 78,215.43 | 106,242.90 | 134,270.37 | 162,297.84
2.0% 23,391.33 | 51,418.80 | 79,446.27 | 107,473.74 | 135,501.21 | 163,528.68
1.5% 24,622.17 | 52,649.64 | 80,677.11 | 108,704.58 | 136,732.05 | 164,759.52
1.0% 25,853.01 | 53,880.48 | 81,907.95 | 109,935.42 | 137,962.89 | 165,990.36
0.5% 27,083.86 | 55,111.33 | 83,138.80 | 111,166.27 | 139,193.74 | 167,221.21
0.0% 28,314.70 | 56,342.17 | 84,369.64 | 112,397.11 | 140,424.58 | 168,452.05
-0.5% 29,545.54 | 57,573.01 85,600.48 | 113,627.95 | 141,655.42 | 169,682.89
-1.0% 30,776.39 | 58,803.86 | 86,831.33 | 114,858.80 | 142,886.27 | 170,913.74
-1.5% 32,007.23 | 60,034.70 | 88,062.17 | 116,089.64 | 144,117.11 | 172,144.58
-2.0% 33,238.07 | 61,265.54 | 89,293.01 | 117,320.48 | 145,347.95 | 173,375.42
-2.5% 34,468.91 | 62,496.38 | 90,523.85 | 118,551.32 | 146,578.79 | 174,606.26

_66_
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O D' AMue] Fol wWEe] Be ol
[ 39] ‘D’ AHle] o]9& A& e Wed e ¢olde v At
[& 51] ‘D’ AMvte] =g "ol WE +olY
@4 9
Hﬂ%?ﬂ% 35.0 37.5 40.0 42.5 45.0 47.5
2.5% | 124,930.73 | 164,517.30 | 204,103.87 | 243,690.45 | 283,277.01 | 322,863.59
2.0% | 126,438.61 | 166,025.18 | 205,611.75 | 245,198.33 | 284,784.89 | 324,371.47
15% | 127,946.50 | 167,533.07 | 207,119.64 | 246,706.22 | 286,292.78 | 325,879.36
1.0% | 129,454.38 | 169,040.95 | 208,627.52 | 248,214.10 | 287,800.66 | 327,387.24
0.5% | 130,962.27 | 170,548.84 | 210,135.41 | 249,721.99 | 289,308.55 | 328,895.13
0.0% | 132,470.15 | 172,056.72 | 211,643.29 | 251,229.87 | 290,816.43 | 330,403.01
0.5% | 133,978.03 | 173,564.60 | 213,151.17 | 252,737.75 | 292,324.31 | 331,910.89
1.0% | 135.485.92 | 175,072.49 | 214,659.06 | 254,245.64 | 293,832.20 | 333,418.78
15% | 136,993.80 | 176,580.37 | 216,166.94 | 255753.52 | 295,340.08 | 334,926.66
2.0% | 138,501.69 | 178,088.26 | 217,674.83 | 257,261.41 | 296,847.97 | 336,434.55
2.5% | 140,009.57 | 179,596.14 | 219,182.71 | 258,769.29 | 298,355.85 | 337,942.43
‘D’ Auke FEok FaEglo] & 880 $35.0/MT o] dold thd FZ A
AAHo] A& & F T
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5 'E' Autel Tl wEel me ol

[¥ 40] ‘E’ 4du}e] o]

19
o
|t
M
o
19
flo
v
o
k)
NS
a

S
=

~

&3 =8 ¥Eel u

[% 52] ‘E’ Aurel 3¢ WEe] e ol

H

(&9 - 9
35.0 37.5 40.0 42.5 45.0 47.5

2.5% 185,737.87 | 231,383.64 | 277,029.40 | 322,675.17 | 368,320.93 | 413,966.70
2.0% 187,347.65 | 232,993.42 | 278,639.18 | 324,284.95 | 369,930.71 | 415,576.48
1.5% 188,957.43 | 234,603.20 | 280,248.96 | 325,894.73 | 371,540.49 | 417,186.26
1.0% 190,567.21 | 236,212.98 | 281,858.74 | 327,504.51 | 373,150.27 | 418,796.04
0.5% 192,176.99 | 237,822.76 | 283,468.52 | 329,114.29 | 374,760.05 | 420,405.82
0.0% 193,786.77 | 239,432.54 | 285,078.30 | 330,724.07 | 376,369.83 | 422,015.60
-0.5% 195,396.55 | 241,042.32 | 286,688.08 | 332,333.85 | 377,979.61 | 423,625.38
-1.0% 197,006.33 | 242,652.10 | 288,297.86 | 333,943.63 | 379,589.39 | 425,235.16
-1.5% 198,616.11 | 244,261.88 | 289,907.64 | 335,553.41 | 381,199.17 | 426,844.94
-2.0% 200,225.89 | 245,871.66 | 291,517.42 | 337,163.19 | 382,808.95 | 428,454.72
-2.5% 201,835.67 | 247,481.44 | 293,127.20 | 338,772.97 | 384,418.73 | 430,064.50

SRR I Aol €9 280 SIBOMT ool my F=

A BAHl Jee & F 9
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473 AFE A8 WEo] HE o] B4

FS VIl E stk SAN EF 4
2 MAsIE AnZYAE AA| Spot 3= A fo| A Full Cargos
< BFgete H ool Ao A
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[ 53] ‘A’ dule] AAE E
@4 9

= 100% 90% 80% 70% 60% 50%

35.0 270,790.80 | 243,711.72 | 216,632.64 | 189,553.56 | 162,474.48 | 135,395.40
37.5 290,133.00 | 261,119.70 | 232,106.40 | 203,093.10 | 174,079.80 | 145,066.50
40.0 309,475.20 | 278,527.68 | 247,580.16 | 216,632.64 | 185,685.12 | 154,737.60
42.5 328,817.40 | 295,935.66 | 263,053.92 | 230,172.18 | 197,290.44 | 164,408.70
45.0 348,159.60 | 313,343.64 | 278,527.68 | 243,711.72 | 208,895.76 | 174,079.80
47.5 367,501.80 | 330,751.62 | 294,001.44 | 257,251.26 | 220,501.08 | 183,750.90
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[¥ 54] ‘A’ o] AAHEA e FH &
(%9 9
kSR

o0l 100% 90% 80% 70% 60% 50%
35.0 330,419.95 | 329,066.00 | 327.712.04 | 326,358.09 | 325,004.13 | 323,650.18
37.5 331,387.06 | 329,936.40 | 328,485.73 | 327.035.07 | 325,584.40 | 324,133.74
40.0 332.354.17 | 330.806.79 | 329.259.42 | 327.712.04 | 326.164.67 | 324.617.29
42.5 333,321.28 | 331,677.19 | 330,033.11 | 328,389.02 | 326.,744.93 | 325,100.85
45.0 334,288.39 | 332,547.59 | 330,806.79 | 329.066.00 | 327.325.20 | 325.584.40
47.5 335,255.50 | 333,417.99 | 331,580.48 | 329,742.97 | 327.905.46 | 326.067.96

[¥ 55] ‘A’ Aol HAE W o9
(F9 9
REE

o0l 100% 90% 80% 70% 60% 50%
35.0 -59,629.15 | -85,354.28 | -111,079.40 | -136,804.53 | -162,529.65 | -188,254.78
37.5 -41,254.06 | -68,816.69 | -96,379.33 | -123.941.97 | -151,504.60 | -179.067.24
40.0 -22.878.97 | -52.279.11 | -81,679.26 | -111.079.40 | -140,479.55 | -169,879.69
42.5 -4,503.88 | -35.741.53 | -66,979.19 | -98.216.84 | -129,454.49 | -160,692.15
45.0 13,871.21 | -19.203.95 | -52.279.11 | -85.354.28 | -118,429.44 | -151,504.60
47.5 32,246.30 | -2.666.37 | -37.579.04 | -72.491.71 | -107,404.38 | -142,317.06
‘A’ Adke] 79 Full CargoE A&t o] $45/MT o] w iy =

oA <=0]o]o]
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D ‘B’ Aluke] 417 Eel we ol
[¥ 56] ‘B’ Adte] HA & ®E &4
(&9 9
RSk
010D 100% 90% 80% 70% 60% 50%
_\_'TUB—E‘
35.0 294,745.85 | 265,271.27 | 235,796.68 | 206,322.10 | 176,847.51 | 147,372.93
37.5 315,799.13 | 284,219.21 | 252,639.30 | 221,059.39 | 189,479.48 | 157,899.56
40.0 336,852.40 | 303,167.16 | 269,481.92 | 235,796.68 | 202,111.44 | 168,426.20
425 357,905.68 | 322,115.11 | 286,324.54 | 250,533.97 | 214,743.41 | 178,952.84
45.0 378,958.95 | 341,063.06 | 303,167.16 | 265,271.27 | 227,375.37 | 189,479.48
475 400,012.23 | 360,011.00 | 320,009.78 | 280,008.56 | 240,007.34 | 200,006.11
[¥ 57] ‘B’ Ade] MAEo g FH| &
(&9 - 9
GRSk
i 100% 90% 80% 70% 60% 50%
TL"U—Q—E

35.0 355,611.98 | 354,138.25 | 352,664.52 | 351,190.79 | 349,717.07 | 348,243.34
37.5 356,664.65 | 355,085.65 | 353,506.66 | 351,927.66 | 350,348.66 | 348,769.67
40.0 357,717.31 | 356,033.05 | 354,348.79 | 352,664.52 | 350,980.26 | 349,296.00
42.5 358,769.97 | 356,980.45 | 355,190.92 | 353,401.39 | 351,611.86 | 349,822.33
45.0 359,822.64 | 357,927.84 | 356,033.05 | 354,138.25 | 352,243.46 | 350,348.66
475 360,875.30 | 358,875.24 | 356,875.18 | 354,875.12 | 352,875.06 | 350,875.00
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[ 58]

‘B’ o AA g e ol

(%9 9
A
ol oD 100% 90% 80% 70% 60% 50%
El—g—_é_
35.0 -60,866.13 -88,866.99 | -116,867.84 | -144,868.70 | -172,869.56 | -200,870.41
37.5 -40,865.52 -70,866.44 | -100,867.36 | -130,868.27 | -160,869.19 | -190,870.11
40.0 -20,864.91 -52,865.89 -84,866.87 | -116,867.84 | -148,868.82 | -180,869.80
42.5 -864.30 | -34,865.34 | -68,866.38 | -102,867.42 | -136,868.46 | -170,869.49
45.0 19,136.31 -16,864.79 -52,865.89 | -88,866.99 | -124,868.09 | -160,869.19
47.5 39,136.92 1,135.76 -36,865.40 | -74,866.56 | -112,867.72 | -150,868.88

‘B> Auke] 79 oA Full CargoE AAsta &4 &
U Az Eo] 90%0l Y 80| $47.5/MT o] 4¥ uwj

4 2o Aol o B7] ojgrh,

&0] $45.0/mt ©]/o]A
Zzolefe] wAatel T

3 C AdRtel AAE e ©ol9

=

My

[ 59] ‘C’ Adute)l AAE0 e &4
(41 - 9)
=
Py 100% 90% 80% 70% 60% 50%

35.0 413,036.40 | 371,732.76 | 330,429.12 | 289,125.48 | 247,821.84 | 206,518.20
37.5 442,539.00 | 398,285.10 | 354,031.20 | 309,777.30 | 265,523.40 | 221,269.50
40.0 472,041.60 | 424,837.44 | 377,633.28 | 330,429.12 | 283,224.96 | 236,020.80
42.5 501,544.20 | 451,389.78 | 401,235.36 | 351,080.94 | 300,926.52 | 250,772.10
45.0 531,046.80 | 477,942.12 | 424,837.44 | 371,732.76 | 318,628.08 | 265,523.40
47.5 560,549.40 | 504,494.46 | 448,439.52 | 392,384.58 | 336,329.64 | 280,274.70
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[¥ 60] ‘C’ Aute] HAEo] W& FH &
(%9 9
REES

PPy 100% 90% 80% 70% 60% 50%
35.0 | 384,721.70 | 382.656.52 | 380.591.34 | 378.526.15 | 376,460.97 | 374,395.79
37.5 | 386,196.83 | 383,984.14 | 381,771.44 | 379,558.75 | 377,346.05 | 375,133.36
40.0 | 387.671.96 | 385,311.75 | 382,951.54 | 380,591.34 | 378,231.13 | 375,870.92
42,5 | 389,147.09 | 386,639.37 | 384,131.65 | 381,623.93 | 379,116.21 | 376,608.49
45.0 | 390.622.22 | 387.966.99 | 385.311.75 | 382.656.52 | 380,001.28 | 377,346.05
47.5 | 392,097.35 | 389,294.60 | 386.491.86 | 383.689.11 | 380,886.36 | 378,083.62

[ 611 ‘C’ Aute] A E] W& o]
(2] - 9)
REES

o0l 100% 90% 80% 70% 60% 50%
35.0 28,314.70 | -10,923.76 | -50,162.22 | -89.400.67 | -128.639.13 | -167,877.59
37.5 56,342.17 |  14,300.97 | -27.740.24 | -69.781.44 | -111,822.65 | -153,863.86
40.0 84,369.64 | 39,525.69 | -5318.26 | -50.162.22 | -95006.17 | -139,850.12
42.5 112,397.11 |  64,750.41 | 17,103.71 | -30.542.99 | -78,189.69 | -125.836.39
45.0 140,424.58 |  89.975.13 | 39,525.69 | -10.923.76 | -61,373.20 | -111,822.65
47.5 168,452.05 | 115,199.86 | 61,947.66 |  8,695.47 | -44.556.72 | -97.808.92
‘C A AAEC] 90% oY o Y FEAA AAHo UsS & F
A, AHEC] 80%A e =Y S&0] $425/MT o] 4d wf i FZeA
AAgo] 9o sEFH &Y 8& A Y FE FYsfor & A=

Helth
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4) ‘D’ o] AAE wWE £ol9

[¥ 62] ‘D’ Aute] HAE WE &4
(&9 9
A
ool oD 100% 90% 80% 70% 60% 50%

TDRE
35.0 583,381.05 | 525,042.95 | 466,704.84 | 408,366.74 | 350,028.63 | 291,690.53
37.5 625,051.13 | 562,546.01 | 500,040.90 | 437,535.79 | 375,030.68 | 312,525.56
40.0 666,721.20 | 600,049.08 | 533,376.96 | 466,704.84 | 400,032.72 | 333,360.60
42.5 708,391.28 | 637,552.15 | 566,713.02 | 495,873.89 | 425,034.77 | 354,195.64
45.0 750,061.35 | 675,055.22 | 600,049.08 | 525,042.95 | 450,036.81 | 375,030.68
47.5 791,731.43 | 712,558.28 | 633,385.14 | 554,212.00 | 475,038.86 | 395,865.71

[ 63] ‘D’ Adute HAE WE FHE

(9 9

RE

I 100% 90% 80% 70% 60% 50%

D—Q—E
35.0 450,910.90 | 447,994.00 | 445,077.09 | 442,160.19 | 439,243.28 | 436,326.38
37.5 452,994.41 | 449,869.15 | 446,743.90 | 443,618.64 | 440,493.38 | 437,368.13
40.0 455,077.91 | 451,744.30 | 448,410.70 | 445,077.09 | 441,743.49 | 438,409.88
425 457,161.41 | 453,619.46 | 450,077.50 | 446,535.54 | 442,993.59 | 439,451.63
45.0 459,244 .92 | 455,494.61 | 451,744.30 | 447,994.00 | 444,243.69 | 440,493.38
475 461,328.42 | 457,369.76 | 453,411.11 | 449,452.45 | 445,493.79 | 441,535.14
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[¥ 64] ‘D’ Adre] MAE WE ol
(%9 9
A
ol oD 100% 90% 80% 70% 60% 50%
El—g—_é_
35.0 132,470.15 77,048.95 21,627.75 | -33,793.45 -89,214.65 | -144,635.85
37.5 172,056.72 112,676.86 53,297.01 -6,082.85 -65,462.71 | -124,842.57
40.0 211,643.29 148,304.78 84,966.26 21,627.75 -41,710.77 | -105,049.28
42.5 251,229.86 183,932.69 116,635.52 49,338.35 -17,958.82 | -85,255.99
45.0 290,816.43 | 219,560.60 148,304.78 77,048.95 5,793.12 | -65,462.71
47.5 330,403.00 | 255,188.52 179,974.03 104,759.55 29,545.06 | -45,669.42

5 ‘E’ Adure] AdAHEC wE &0l

[ 65] ‘E’ Avte] AAE mE &4
(&9 9
Sk
o1 0D 100% 90% 80% 70% 60% 50%
_\EDB—E
35.0 672,674.45 | 605,407.01 | 538,139.56 | 470,872.12 | 403,604.67 | 336,337.23
37.5 720,722.63 | 648,650.36 | 576,578.10 | 504,505.84 | 432,433.58 | 360,361.31
40.0 768,770.80 | 691,893.72 | 615,016.64 | 538,139.56 | 461,262.48 | 384,385.40
425 816,818.98 | 735,137.08 | 653,455.18 | 571,773.28 | 490,091.39 | 408,409.49
45.0 864,867.15 | 778,380.44 | 691,893.72 | 605,407.01 | 518,920.29 | 432,433.58
47.5 912,915.33 | 821,623.79 | 730,332.26 | 639,040.73 | 547,749.20 | 456,457.66
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[ 66] ‘E’ A4te] AAEC W& FH&
(%9 - 9
REES

PPy 100% 90% 80% 70% 60% 50%
35.0 478,887.68 | 475,524.31 | 472.160.94 | 468,797.57 | 465,434.19 | 462,070.82
37.5 481,290.09 | 477.686.48 | 474,082.87 | 470,479.25 | 466,875.64 | 463,272.03
40.0 483,692.50 | 479,848.65 | 476,004.79 | 472,160.94 | 468,317.08 | 464,473.23
42.5 486,094.91 | 482,010.81 | 477.926.72 | 473,842.62 | 469,758.53 | 465,674.43
45.0 488,497.32 | 484,172.98 | 479,848.65 | 475,524.31 | 471,199.97 | 466,875.64
47.5 490,899.73 | 486,335.15 | 481,770.57 | 477,206.00 | 472.641.42 | 468,076.84

[¥® 67] ‘E’ AMe] AdE0 W& o]
(%9 - 9
QESE=y

o0l 100% 90% 80% 70% 60% 50%
35.0 193,786.77 | 129,882.69 |  65,978.62 2.074.55 | -61,829.52 | -125,733.60
37.5 239,432.53 | 170,963.88 | 102,495.24 | 34,026.59 | -34,442.06 | ~102,910.71
40.0 285,078.30 | 212,045.07 | 139,011.85 | 65978.62 | -7.054.60 | -80,087.83
42.5 330,724.07 | 253,126.26 | 175528.46 | 97,930.66 | 20,332.86 | -57.264.95
45.0 376,369.83 | 294,207.45 | 212,045.07 | 129.882.69 | 47.720.32 | -34.442.06
47.5 422,015.60 | 335288.64 | 248561.69 | 161,834.73 | 75107.78 | -11,619.18
‘B’ Auke dAHEo] T0% oY a8a, AAREC] 60% AFeE &Y
880 $425/MT o]dd wf =o]ejo] HAZLS & F Ut =FS 1H3HY
g &2 Fdsfiof stAIRE BlFr]e] & 880 WY &Y 889

0% TFd< ZAestd i 2o AAY de= Adddde & 5 Atk
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474 4B AH o] WE Eolo) BA

o AN st=o dAFe] AiFe B w9 280 BE A¥E &
ols 435t gz AdAFe] AvERAN AF

o]
2w By 24 3o

D A& o] 6,000MT o of AP ol

—

[ 68] A A o] 6,000MT ¥ wj A&d $=0]]
(F¥ : dwt, $)

HAASE | MT “A” MT “B” MT “C” MT “D MT “E”
20l g9 Max 7,736 | Max 8,421 | Max 11,801 | Max 16,668 | Max 19,219
35.0 ~117,380.41 | -141,374.69 | -164,569.88 | -222.,241.85 | -245,753.96
37.5 -103,130.41 | -127,124.69 | -150,319.88 | -207.991.85 | -231,503.96
40.0 -88,880.41 | -112,874.69 | -136,069.88 | ~193.741.85 | -217.253.96
42.5 ~74,630.41 | -98.624.69 | -121,819.88 | ~179,491.85 | -203,003.96
45.0 -60,380.41 | -84.374.69 | -107.569.88 | ~165,241.85 | -188,753.96
47.5 -46,130.41 | -70,124.69 | -93,319.88 | ~150,991.85 | ~174,503.96

o]

a
.

A& =Fo] 6,000MT o o =09l
A

o} olojol WA ol B FEof
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2) A o] 8,000MT & wf A& o]

[¥ 69] A& 7Fo] 8,000MT ¢ wjf MFEH o]

(9 - dwt, $)

_78_

MT “A” MT “B MT “C” MT “D” MT “E’

ool g8 Max 7,736 | Max 8,421 | Max 11,801 | Max 16,668 | Max 19,219

35.0 - -74,874.69 | -98,069.88 | -155,741.85 | -179,253.96

37.5 - -55,874.69 | -79.069.88 | -136,741.85 | -160,253.96

40.0 - -36,874.69 | -60,069.88 | -117,741.85 | -141,253.96

42.5 - -17,874.69 | -41,069.88 | -98,741.85 | -122,253.96

45.0 - 1,125.31 | -22,069.88 | -79,741.85 | -103,253.96

47.5 - 20,125.31 | -3,069.88 | -60,741.85 | -84,253.96
Aol 8000MT o wf =o]e]& “B” AMuto] th& Mute) wls) 743 A A
2ol = ALE yeytoy 9 28 FAQlo] wolo] MAsA FAY
wolejo] A ot tid F2el AskA Fee & F A




3) AA o] 11,000MT & of AP o]

[ 70] A& o] 11,000MT € w] AgEH £o]9
(9 - dwt, $)

HAAAZ | MT A7 MT “B” MT “C” MT “D” MT “E”
2o g8 Max 7,736 | Max 8,421 | Max 11,801 | Max 16,668 | Max 19,219
35.0 - - 1,680.12 | -55991.85 | -79,503.96
375 - - 27,805.12 | -29.866.85 | -53,378.96
40.0 - - 53,930.12 | -3,741.85 | -27,253.96
42.5 - - 80,055.12 | 22,383.15 | -1,128.96
45.0 - - 106,180.12 |  48,508.15 |  24,996.04
475 - - 132,305.12 |  74,633.15 | 51,121.04

| ke Ak wls 2bg A
of I FOoE Uehgom, £9 g Fglel wolefo] WYFS ¥
5 =

gk Aduke 4 DWT 11,000MT o]/¢e] AHred
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4) A& o] 15,000MT & of A o]

[ 71] A A=Fo] 15,000MT & wf AFH <=0o]¢
(9 - dwt, $)

HHART | MT A7 MT “B” MT “C” MT “D” MT “E”
20 g8 Max 7,736 | Max 8,421 | Max 11,801 | Max 16,668 | Max 19,219
35.0 - - - 77,008.15 |  53.496.04
37.5 - - - 112,633.15 | 89,121.04
40.0 - - - 148,258.15 | 124,746.04
42.5 - - - 183,883.15 | 160,371.04
45.0 - - - 219,508.15 | 195,996.04
475 - - - 255,133.15 | 231.621.04

A o] 15,000MT o w s=0]e]e “D” Muto] the AMube] ws) 73 A4
o] 9= Mo ehon Mz zFo] 11,000MT o4 m= 1 A=zt v

=
b =
%3 DWTe) Auto] 22 e ¢ % ok
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[& 72] 2Eldal2 AV EB A Spot ¢ o 247
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Load Discharge | Cargo size | 2015 2016 2017 2018 2019 2020

Middle Northeast 10.000 59 45 44 46 | 45-48 | 46-50
East Asia

20199 F5-5F = AvZRBAALY Spot =4 2&% 2018 hH] 28/MT

RiLe 1
AE g5t $45/MT ~ $48IMTellA BT Ao 2 gFHI Ut

46) Drewry report 2018 4Q, p.37.
47) Drewry report 2018 4Q, p.43.
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