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Abstract - This study objects to find characteristics in chemical tanker markets and to determine optimal chemical tanker size using
a total shipping cost in main trading route of asia chemical tankers .Precedent studies of determination of the optimal ship size and case
studies about chemical tankers was carried out and tried to introduce a cost model which is applicable to chemical tanker. This study
Is dependant on numerical analysis and involves scenario analysis to minimize sensitivity of results. This analysis shows as llows.
First, 12,000DWT tanker is an optimal size on the Far East-Middle East’ services, 9, 000D WT tanker is a most competitive on the Far
FEast-South East Asia’ services and 3000DWT tanker is a most economic size on the ‘[nner Far East’ services at average market
situation. Second, the bigger size of chemical tanker, the more competitive advantage the tanker will obtain when bunker fiiel prices rise.
Small size ship gets more competitive during bunker prices down. Third, market fluctuation of time charter rate for chemical tanker is
less than 20% against its average time charter hire which means less volatile. And tanker’s competitiveness per each size is remained
mostly same when time charterer rates rise at same proportion. Fourth, bigger size chemical tankers have cost advantages when tanker’s
quantity of each part cargo increase. And small-sized tanks are more competitive when part cargo scales decrease. For the last, ship’s
port stay strongly influences on the determination of the optical tanker size. When vessel has shorter port stay, bigger—sized tanker will
be more competitive and even can be competitive if applies in short voyage as well.

Key words - Chemical tanker, Optimal ship size, Total shipping cost, Main trading routes, Numerical Analysis, Scenario analysis
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Fig. 3 Asia Petrochemical Trade Movement
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Table 5 The ship’s resource analysis
NO.1 NO.2 NO.3 NO.4
Ship’s Name 3,000 6,000 9,000 12,000
DWT DWT DWT DWT
FS A(ISD?EI\ILS AT 88 10.1 115 125
SEA MT MT MT MT
DS A%%NNS AUIT”H 08 | 0% | 12 12
SEA MT MT MT MT
FO CONSUMP | ] ] ]
AT PORT
DO CONSUMP 0.7 0.8 0.95 1.1
AT PORT MT MT MT MT
Source : ‘A’ company’s internal data.
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Table 6 An average of port charge
(Unit: USD)

12,000
DWT

3,000
DWT

6,000
DWT

9,000

Port Charge DWT

An average of
Korea, China,
Taiwan,
Singapore, India,
Saudi

6168 7459 8344 9232
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Fig. 7 Voyage cost applying 6,300NM (Ulsan to Fujairah)
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Table 7 Estimated cost in AG-FEA service

(Unit: USD)
Ttem 3,000 6,000 9,000 12,000
DWT DWT DWT DWT
Cost of
. 160,016 202,897 235,313 347591
Chartering
Fuel fee 127,296 147,336 170,611 186,174
Port
Charge
1504 29837 47648 74659
and other
costs
Total cost 302,406 30,172 453573 608,425
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Table 8 Estimated cost in FEA-SEA service
(Unit: USD)

12,000
DWT

3,000
DWT

6,000
DWT

9,000

Item DWT

Cost of

Chartering
Fuel fee
Port

Charge

74,725 102,152 126,599 201,208

51,327 59,942 70,110 717159

15,094 29,887 47648 74,659

and other

costs
Total cost

141,146 191,982 244,357 353,628
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Table 9 Estimated cost in inner FEA service

(Unit: USD)
Route 3,000 6,000 9,000 12,000
DWT DWT DWT DWT
Cost of
. 30,527 49,946 70,263 125,353
Chartering
Fuel fee 11,959 14,629 18,030 21,579
Port
Charge
15,094 29,887 47,648 74,659
and other
costs
Total cost 57,581 94,463 135,942 221,592
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Table 10 In case of application of the top 10% of fuel
prices(the fourth quarter of 2011)
(Unit: USD)

3,000 | 6,000 | 9,000 | 12,000
DWT | DWT | DWT | DWT
Ulsan to Al Jubail 82.80 | 63436 | 53.056 | 49.963
Ulsan to Singapore | 38487 | 31.835 | 28.373 | 28832
Ulsan to Nantong 15499 | 15.46 | 15582 17.882

Route
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Table 11 In case of application of the low 10% of fuel
prices(the fourth quarter of 2008)
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(Unit: USD)
Rout 3,000 | 6,000 | 9,000 | 12,000
oute DWT | DWT | DWT | DWT
Ulsan to Al Jubail | 62805 | 49.262 | 41543 | 41.092
Ulsan to Singapore | 30406 | 26.070 | 23.642 | 25127
Ulsan to Nantong | 13.615 | 14.053 | 14.365 | 16853
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Table 12 In case of application of the top 10% of

charterage(From the fourth quarter of 2008 to a

quarter of 2009)
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(Unit: USD)
3,000 6,000 9,000 12,000
Route
(8512) | (10091) | (12994) (17250)
Ulsan to
Al Jubail | 042 | 70422 65318 62,606
Usanto | oo | w50 | 3517 %63%
Singapore
Ulsan to |7 1y 17477 19561 0752
Nantong
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Table 13 In case of zpplication of the low 10% of
charterage(From a quarter of 2010 to second
quarter of 2013)
(Unit: USD)

Route 3,000 | 6,000 | 9,000 12,000
(5400) | (6500) | (7900) (10500)

Ulsan to

Al Jubal | 7L769 | 55552 | 49.400 46.277

Ulsan to 100 a6 | 93062 | 26.620 26.903

Singapore

Ulsan to | yq gea | 13817 | 14811 16.863

Nantong
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Table 14 In case of increasing the average parcelling’s
scale, cost change(5000MT)

(Unit: USD)
Route 6,000 9,000 12,000
u DWT | DWT DWT
Ulsan to Al Jubail 57.224 46.806 43.023
Ulsan to Singapore 26.827 23.093 22.631
Ulsan to Nantong 11.075 10.805 12.064
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Table 15 In case of decreasing the average parcelling’s
scale, cost change(1,600MT)

(Unit: USD)

Route 3,000 6,000 9,000 12,000

DWT | DWT DWT DWT
Ulsan to
Al Jubet | 557 71607 62629 62.520
Ulsan to | o aer 41210 38917 42198
Singapore
Ulsain o1 oares | o558 | 2662 31561
Nantong

=

1t Parcelling 727} HET 74T 239, 2 AF9]

E%é o] ®Bt} FYiE HE Aow IHdrt. =3
AG-FEAT-7+9] 7% 1600MTu| 5o 2 3t ParcellingS ¥
b 9.000DWTA 0] 12000DWTAHE R} B % A4 o]
e Aoz slEY He] B A7E E5) I9870)

A7) Wate] 3 A= el Wal7l 47 Parcelling®] 74< v
Folol & A4 FYUFe) AAAE WakE FolopRe o
F gt

o%*:
M
2
°
g
o
2
;1
(o3
=

0

Close7} H1¥H3}A
g} Laytimeo] AFe] ulgo] gAL, e 7o] AT =
=2 BEstA A&5o] LaytimeE g A 9= AS
7443k

QA 3o CONOCO Weather Clauseo] wh

mlm J

Table 16 In case of increasing stevedoring time of ship,
cost change(2 days)

(Unit: USD)
Rout 3,000 6,000 9,000 12,000
oute DWT | DWT | DWT | DWT
Ulsan to Al
. 84.021 66.171 56.579 55.593
Jubail
Ulsan to
] 41.371 3H.774 32.866 35201
Singapore
Ulsan to
19.270 20.022 20579 24.634
Nantong
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Table 17 In case of decreasing stevedoring time of ship,
cost change(0.65 day)
(Unit: USD)

12,000
DWT

3,000
DWT

6,000
DWT

9,000

Route DWT

Ulsan to Al

Jubail
Ulsan to

71787 583821 48601 44.948

. 35137 28424 24.8%9 24.556
Singapore

Ulsan to
Nantong

13.036 12.672 12.601 13.989
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