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Optimization of fleet deployment and vessel sailing speed for

intercontinental liner considering cargo time value
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Abstract: This paper focuses on the decision-making problem of high value and time-sensitive intercontinental
liner container cargo transportation. Based on the principle of time value, the functional relationship between
containership sailing speed adjustment of round long legs and spot market freight rate, are analysed. A mixed
integer non-linear model is established to maximize the total weekly profit of a shipping company. An enu-
meration and discretization linearized algorithm are designed to solve the proposed model. The results indicate
that considering cargo time value can increase vessel sailing speeds on two long legs. Moreover, it can de-
crease transportation time of container cargoes and reduce the number of deployed vessels. Consequently, the
weekly profit of the shipping company is very likely to increase significantly attributing to the optimization of
fleet deployment and vessel sailing speed. The findings of this paper can provide a scientific decision-making

reference for container liner operation of shipping companies.
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Table 1 The liner transportation network from East Asia to Western US of a shipping company
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Table 2 The description of parameters and decision variables
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L IR i e sh A DR 2R, O ) 7 EEREAT AR M AT A A o SR FH AR 7E DU S5 AT 2 258 11 452 VA I ]
1% 2 =] Rk 2 B 3RAS, 1 K 3 Fons.

&3 ARRATESBEIARE/ h
Table 3 The berthing time of containerships in each port / h

BOFS 1 2 3 4 5 6
frigk 1 20 48 20 83.5 35 —
sk 2 8 28 36 36 72 35.5
Wizt 3 22 22 20 61 24 —
frizk 4 17 43 15 91 15 —

€ 1M A F) A i K EAR 9 10 060 TEU Fil 8 400 TEU FIMEAA 12 A%, A € A0 56 B 5
1 Brouer 1°°) F 57 K bR #E S 4 LINER-LIB-2012, #13% 4 Ji/R
£4 MIES

Table 4 The information of containerships
ROREAAR/TEU  JAREDEEIEMA/USD SNl /4 ekl /% OBl / 5 BEAETE BT HTE T B RRhiERE/ ¢/ d

10 060 269 500 18.0 23.0 28.0 2229
8 400 245 000 18.0 22.5 28.0 208.4

PR H e, 2 5 AXHI T 2R LA TR T (0 AR R — B 0 ) SR A S ia a7 SR & 38 B R i K Ao
PRIz H I [R5 2. i B A MG 2 W]k 7 AR A R K T8 VRS i I TR B B 2w R A AR R
M T 5UIa TR B R T ML L, #oE DLNIZ A W) ELRERTG. DI, R SCHE T3 R WF A At L, o A 4 5451
PRSI [ 3238 75 SRR BEAT & 24 R I3RS 75 SRS 9 BOE I AR T, 38 2% R ANME A =) %) 7% 7 7KV 1)
P 10T B 5 K S0V 2 T [R] 5k B IR 7 A A AU, 5, PRSI ISP 3 A M ks 9 500 USDrt, B2
FE T AL E 9 250 000 37T, BeA i [ 4 (8 AR AUBUE N 8 %o, 3 4, MR 2%-# 1] RT3 % 7 02
i 7 SR B 0 L) R A 0 60 Yo, A w1 3RAG % 7 ST TR U e L S R O 60%, KA T ISEAIE
AT 90%. BT BUE B H S5 PE (X HLAmE) 5],

£5 Mg BOHENES

Table 5 The information of port pairs on route one

EIRHE  HMMHE  WRE/TEU 8% %/ (USD/TEU) & AKARVHEHINE]/ h

Enis Kl 846 1150 432
Enis TR 835 1055 624
i Kt 1723 1050 336
kg PEAE 1687 1075 528
T K 1665 1163 312
T PR 1522 900 504
Kt ERME 768 875 336
IS it 1627 800 408
K T 1506 820 456
PURERE &R 844 820 456
[ I w2 1695 780 528
EREE Tk 1623 800 576

42 BHOIZERS

FIFH CPLEX XA AT SRR, 1556, ARG KA IR 1 2008 5, SRIGATA 5 A5 FE Te st [0 (LI )R
W agi— et TSR, ARG, fEbBLAl b, ARPE SR AP IR 6 20 UR 8, SKAT 7 B B Wi (R A (LI 1 22 S e A 1
g5, 3k 6 Fk.

EHER 6 T UL, M2 ] 76 K 25 R B A (A1 B ISR H ) 98— 5 1 SRS, 5 76 25 R SR AT (] RS i SR L
()22 7 58 M SRS, P12 B A 2R 0 B AR A 45 R 2 — B, (53R 1 Fh iR 7 ZRAH L, gk 1 FIfiZ 3 Bl E M
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PR T B2, X R BT B M AR R S R IS TR R B A K, 5205 8 SRt (a4 (5 7C
R R AE T, M2 mAEAR R SR AT IS 0 2% A 2 BC i 5 AL A A0 TR SRS, B2k | Bia /5 SR i A 7
ARG T E . DRI, 2% ok SR a7 SR S 0N Al DA RIS, 2 =) e B A5 2B AR 28 2
A RE R R AR, DMEAEAGANIE 7745 B0a 75 RAVEEC A 265 T SE LA 2wl as fe KAL) H AR

Fo MKEMSMEMILER

Table 6 The optimization results of fleet deployment and sailing speed

RO g, SO FRARALE / WA BRI RARE R
g - ®/TEU  fiB 1 2 i3 4 s fike & /USD FjiE / USD
4 ik 1 8 400 18.0 18.0 18.5 18.5 18.7 — 6 11564712 47 693 328
—  fik2 8 400 19.7 19.5 19.6 20.0 19.7 19.8 5 12 699 955
E o ik 3 10 060 18.0 19.5 19.2 18.0 18.0 — 5 12569 105
Uiy WLk 4 10 060 20.6 20.7 19.9 20.8 20.8 — 5 10 859 556
%= WLk 1 8 400 18.0 18.0 20.7 18.5 20.6 — 5 11867175 48238192
s Mgk 2 8 400 19.7 19.5 19.6 20.3 19.7 20.5 5 12703 190
E o ik 3 10 060 18.0 19.5 24.0 18.0 23.6 — 4 12719 649
i WLk 4 10 060 20.6 20.7 24.8 23.9 20.8 — 4 10 948 178

UEAh, HER 1 360 E H, ASCHE 1) 22 7 e A SRS S5 A S Gt — s I SRS AE EL, BRATZL 2 ARARTC B3 E
TREEAAR AN, F 46 3 MR ARANEC B ECR A D 7 1 48, XRUSMLRE NN E S 2R EER
VOB AN E A %, BEAR, 76 4 262k P4 IR KB E AN IS A et mr. Hodb, ik | SR E 3(T K
WEY BT AR A 18.5 1538 I3 20.7 73, [RIFEMLEL S(PETE K- & = ) B AT AEMTE A 18.7 539 I 2 20.6 77,
Wik 2 B 40T IS AZ L) R AR T A 20.0 538 0 21 20.3 75, BIFEMTEE 6 (B 58 2228 50 R A A
A M 19.8 151G N E 20.5 755 Lk 3 EFEMLEL 3(T RIS AZHL) I AEAOATIE AN 19.2 534 i 2 24.0 75, [
FEMLEBL SCH 5T 475 5 WA AT A 18.0 F5 14 N3 23.6 35; ATZk 4 L FEMTE 338 (h—K ) i A5 0 i 3
M 19.9 3G N E] 24.8 77, [HIFRMT B 4K RE-E LD IS AR ATIE A 20.8 773G h0 21 23.9 755 A A =] 8 SR
M 47 693 328 USD H4 /Mm% 48 238 192 USD. #7125 R K W, 25 18 LRIt (A1 RE 08 52 =il 2wl 1) s 0.
X T, AR R 5 RS B TR ANME I, A AAAE S M2 IR KA BL I MiAT B 15 Ly, KBRS T
SR B BI3G 0, (HE T AT DA 28 S s e (), 38 & 0 e et (Rl (B A 2, AT 456 75 2 =) AT LA
T R T 3% RIS S M S, $ LR IS s . AR AR (0 F i, I8 T BE ek A 4R G A
R B, AT ook i 2 =] PRI A AT [ 7 ds A

FH T T P I TR AN i 2t 2 R AU S S 2 3R (10 FE B DR 22, ORIV A A2 S M ARV AR [ SRR TR 2R A
i, AR SCRA R SR A (A A UAC 2 2 SR SR AN A% P AN S B AT U 2 b, 2428 R IR e TR A0
B, A TP (A E A 2 3 = R ALAE (O, 1) X [A1YE P AR Ak, LB SHORE, TR A =] SREFIAZE 1 %
FERMTB AR ADNUE 224 E O, 25 R W 2 B,

500 4 COARAEALE  —e— A H A o [ 250
] 245
49.5 / b 24.0
a HoE 23S
2] i L S
> 49.0 4230 E
ke 1 F225 1
= . A
E 485 q4F 220
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N qbo2Ls
48.0 1 F 210
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Fig. 2 Sensitivity analysis of cargo time value sharing rate
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Fig. 3 Sensitivity analysis of fuel price
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