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Abstract: In order to analyze the economic cost-effectiveness of different countermeasures in the operation
of super-large vessels under the sulfur-restriction policy, the additional costs of liner operators under different
measures are studied. Taking the 20 000 TEU vessels on the Asia-Europe route as an example, the annual cost
analysis method and payback period method are used as primary methods to calculate the economic benefits of
the main countermeasures for ultra-large container ships. The results show that, 1) In the current economic envi-
ronment, it is a main economical measure to install scrubbers” for ultra-large container ships; 2) Through sensi-
tivity analysis of oil prices and LNG prices, with these prices rising liner companies using LNG-powered vessels
will be more economical. This research can provide reference for liner companies to make operating decisions
under the new sulfur emission controlling rules.
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Fig.1 Sketch map of the Asia—Europe line
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Tab.1 Quotation of main refueling ports in August 2018

FIT/t
— I ERZE R The variety of oil
380CST LSFO380CST Lsmgo
12 Shanghai 478 665 770
FTINE Singapore 457/462 590/625 665/660
JEFRHFF Rotterdam 428/421 610/597 650/631
ZHEFIIME Averageof threeport oilprices 454 629 687

X s A BB, AT IR A 2 AR B A T AR 7 x 10°56TT, A4
R TR RIE AR A, H 4R S D, BUES 0, SEPRiz & AR I nlRE H 3 4 oA A
NEGE RIS

HRAEX AT FIATIS AL AT A, LNG 37 A8 AR AR REAE MUA FEA S Bk 2 R,
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F2 20000 TEU % LNG Bh SIS M ARE K B AR BIHE
Tab.2 Cost data of 20 00 0TEU LNG container ship

T AR 25 A B s A AEJHAE LNG LNG #ir#
Construction cost difference or renovation cost/107 ¢ Annual consumption of LNG/10* m*  LNG price/ (357G + (mmbtu) ™")
2 8.82 10

AR B4 AL 1 19 R BHLEEME ING R —~ 9.0
WER R E U A, — ORI Ay 280
2.0 %107 ~2.5 x 10" 78, LNG sy h it £ 7O
PR A R, K AFER 1% tois S, B o 00
S 22 000 TEU HY 3% 3 3 Jy 4 % 4 ik 5 ‘“ﬁjg
20 000 TEURY LNG 3 43 M A 22 £ 4
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. N H5F 1] Time
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W, FrLL 20 000 TEU 2[4 £ 2 46 Al 43 4F JH #E 10 Fig.2 LNG price changes in Europe

LNG KH#EH 8.82 x 10* m’,
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HiX FEBR LNG M8 A28 T =4 E PR LNG M8 28k EY (a2 fR), 2016 4F 4 H 4
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ML SAE BRI 2 9670/ mmbtu, HIEANG LNG B9 AS7E L 5] H B 10 3550/ mmbtu
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Tab.3 Equal annual costs and payback periods under the three measures

N ST HeE I

% Measures 4 . ]
Equal annual costs( ten thousand usd)/10 By Payback periods/a

F5 i 1 Measure No. 1 630.0 —

i 2Measure No.2 102.0 1.2

H5)ifi 3MeasureNo. 3 120.7 2.9
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B BRI ML LA AT E R 2 S ESCAS 2 1 2R B2l , Herbah i | LNG i e sl 35
BOE P RIS LNG ks AR R BE A2 Ak, SEA0AF 9% T A 22 AR 1S DL ik 4 o, RETRMTKS L
FHROIREE R, BEFS Al RS 23 ) T34 LNG gl I A, MBRIRM A 730 109% LI EEF, 03k
F LNG Zh i &5
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R4 REMEEREETURNERAR

Tab.4 Annual cost table for energy prices varying in magnitude

10* o0
R AR E N AR LNG Mk AR fb I
jfj% Measure Price range of HSFO/LSFO/LNG
5% 10% 15% 20% 30%
F7iti 1 Measure No. 1 661.50 693.00 724.50 756.00 819.00
)i 2 Measure No.2 102. 00 102. 00 102. 00 102.00 102.00
1H7iti 3 Measure No. 3 112.18 103. 66 95.14 86. 62 69.58

5 HigHEW

X =P A AR AR ST, A 2 DRI S s X A 2 A 3 RO B ], it 2 nl
PAB R DS 5E 4, BEIITE AT IA IR N, SRIBUETE 2 7T RABIXSBRERE 4, JFAR PR mICE 4 . dad f
e, KIWPRE, BB Tl SRR R B3 2, U Ag Rk B4 mE, 1] LNG
BN TR AR UL B AT A T H. LNG 3l 3 A 58 BA BRI A a1
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