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A Study on the Optimization of Stowage Planning
for Container Terminal Considered by Hatch
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The shipping plan for an efficient augmentation of terminal is NP-hard problem which is subordinate to a
shipping quantity. The load location problem and stowage planning problem are two important tactical
problems for the efficient operations of container terminals. This paper is concerned with reduction of
feasible region in constraints for stowage planning. After designing model which minimizes the number of
shifting and the travel distance of the transfer crane, the simulated annealing algorithm is employed to
search optimal solution quickly and accurately. In order to apply more realistic approach, the partial
restriction through adding hatch is complemented to stowage planning decision problem applied in
cluster. A variety of numerical experiments demonstrated that solutions by simulated annealing algorithm

are useful and applicable in practice.
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Figure 5. An example of cluster’s constraints-matrix
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Figure 6. An example of cluster’s distance-matrix
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Ao A8 “*%k—fi— 7+ 2

=& 1o gk A 7HS
st A2 AR p, & 200, p, & 508 FART

Ad AAd e SHol 2 Y2

=e A FoR AHG
71255 F3817] Y8k 50°, 70°, 100°, 130° &

b2 44

t1 g8 218 5Y&A A8 AP A3}, <Table 1>9]
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Table 1. Parameter table(Initial temperature)

50° 70° 100° 130°
Num
P | Time | P | Time P | Time | P | Time
18 88 | 00:06 88 | 00:10 87 | 00:13 87 | 00:16
30 143 | 00:16 | 141 | 00:19 | 141 | 00:24 | 141 | 00:28
50 | 380 | 00:54 | 374 | 00:58 | 372 | 01:03 | 372 | Ol:11
100 | 552 | 02:02 | 548 | 02:09 | 547 | 02:21 | 547 | 02:32
128 | 641 | 02:14 | 640 | 02:32 | 635 | 02:48 | 635 | 03:03
Table 2. Parameter table(Changing rate)
Num 2% 5% 8% 10%
P | Time | P | Time P | Time | P | Time
18 87 | 00:13 87 | 00:13 87 | 00:15 87 | 00:15
30 142 | 00:24 | 141 | 00:24 | 141 | 00:25 | 141 | 00:25
50 | 372 | 01:03 | 372 | 01:03 | 372 | 01:04 | 372 | 01:05
100 | 548 | 02:21 | 547 | 02:21 | 547 | 02:24 | 547 | 02:24
128 | 637 | 02:48 | 635 | 02:48 | 635 | 02:50 | 635 | 02:51
Ao Ws2 o £ E A4E] 98 s WA
& 2%, 5%, 8%, 10%2 F1. 27| LTS 100°2 A A sl % z;;
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= HE 9%& TAA ERAL 3l FH AGHAA Tha 22 Num POD Container Hatch Stack Rank
AHE Bl 5%E dAE Y WANEE AT 1 H 2 hold 2 !
7|} 8 AR YZHEL 095, Y FE o =23l7] A s 2 H 2 hold 3 1
T 10,0007 2 AAE RO, FTERHOE SA $uFF 3 S 5 hold 4 1
SE7F S0 vem FRHES 51 ASA ¢aLE| 52 2009 4 T . deck 5 3
o Y R-FLE HhEstE F B2 MTE gAY W 5 T ) hold 5 5
3T 7 Sl =g g
FI EMW HrH S A= A0 soM & dod TR p K . ek ; 3
=5 s 7 K 1 hold 3 2
8 K 1 deck 4 3
5.2 244% 9 AJEA 9 K 1 hold 4 2
22218 U)o Bl = <Figure 9> 9} 20| Lee2004)0]) A] 0] &3+ o > ! deck ’ ’
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2 LR 14 C 1 deck 8 2
15 B 1 hold 8 1
KIT|S|X|X|C| |X|X|X]|K|H|X
wlklsxlxlel [x xIxlsTulx Table 4. Load sequence’s table of yard cluster
HIS|IX XX X| [ X X|X[T|X[X Num POD | Container | Block Bay Stack | Rank
XTKKSXCC'XXXHXXX x|x]x|x[x]x 1 H 2 1 1 1 2
| ™, (block 1 - bay 1) (block 2 - bay 1) 2 S 2 1 1 3 1
1Tkl klsTxlTalalx DxIxlx x[k[8] [xIx[x]x]x]x 3 c 2 1 1 6 1
Tl o Pk ) fexpedx e x 4 B 2 1 2 6 1
+ XK X XXX | XXX XXX S H 2 2 1 5 1
HEHT S XX XX D x D] D x [ x [ x] x : K 1 1 1 1 1
( Ship ) [blocklvhaﬂi Youd }[block?-hay?] 6 T 1 1 1 2 1
Figure 9. Arrangement situation of the small-scale test ! K ! ! ! 2 2
8 S 1 1 1 2 3
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G}{éx Wil el {—<Tab1e5>9}7_g2tt1 Z 15719 ﬁ%%ﬂiﬁ;%@%u}.
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Figure 10. Ship-yard cluster’s composition
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Table 5. Load sequence’s table of final cluster

500, 1L0007) 2 274474 TASA T ARA HmEA o] 2
5 EE EA BAZ 2 2704 1084 a5 on
2o oz A7 2Ae FRE Huayn. 74 2Aue
2725, WA2AZ, EREE 24490 288 3
U A g3t 0om ofo] hE ATge 2A WEo]
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Table 7. Comparison of the results(large-scale test)

Num POD | Container Ship Hatch | Yard Rank GAKKim et al) SA ASA
1 H 2 1 hold 5 1 Rum Penalty | Time | Penalty | Time | Penalty | Time
2 H 2 2 hold 1 1 30 85 03:22 141 00:30 141 00:24
3 S 2 3 hold 2 1 50 - - 377 01:09 372 01:03
4 T 1 5 hold 7 2 70 - - 490 01:23 490 01:20
5 K 1 7 hold 6 2 100 - - 549 02:32 547 02:21
6 K 1 9 hold 10 2 128 1515 25:15 637 02:58 635 02:48
7 S 1 11 hold 12 1 300 - - 1416 06:54 1410 06:21
8 B 1 13 hold 4 1 500 - - 2320 15:11 2316 13:58
9 B 1 15 hold 4 1 1,000 - - 8284 38:23 8272 30:42
10 T 1 4 deck 13 3
ik | 1 6 | dk | 1| 3 <Table 7501 4 5= wksh o), BH G4t Aeo]Y 7}
12 K 1 8 | deck 8 3 #7} 307} o] 3t% = SAS} ASA ¥ E] ol kol 7} §ll oy
13 S 1 10 deck 9 2 A o) M7} 3070 o] Ao 2 Z718 o] Wl ASA ¢S
14 C 1 12| deck 3 2 0] Hoh $& 35 S AT AR A = SA B ASA
15 C 1 14 | deck 3 2 dagFo|3E o MELERE RE ZAE HEATE F U
Ao 712 AFAA AN EHAH GA G FE HAH o=
Table 6. Comparison of the results(small-scale test) A7kl o8 AdH 1007] o) AHEE = 208 o]Ao] 225
Num GA(Lee) SA ASA o 53], ASA dag]Fol Aoy 571 S/l weh =4
Penalty | Time | Penalty | Time | Penalty | Time gk ALAZEY BE HolA dsits AL ¢ 5
18 87 01:35 87 00:17 87 00:13 o Ag oY MEF7t 27EFE o) gk dAbo] FEEHA
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