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Process Scheduling of a Shipbuilding Stockyard based on RCPSP Approach

--- How to determine the positions of blocks stored in stock areas ---

KAJIWARA Hiroyuki, KIMURA Hajime and YAMADA Hirofumi

Summary

First of all, the paper focuses the problem to construct a scheduling model of the stockyard in a shipyard

in Japan, which should be verified by comparing the actual usages of facilities. Secondly it discusses the

problem to determine the positions of blocks stored in stock areas. It is shown that these problems are

formulated into RCPSP (Resource Constraint Project Scheduling Problem) and solved successfully
using RCPSP-solver OptSeq developed by Prof. M. Kubo and Prof. K. Nonobe.
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Fig.1 Histogram of block sizes.
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Fig.3 A part of data set prepared in the research.
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1 chip# blk# C FLOW1 assembly -2 14 35 A03 S0z {(2, 4):6, (3, 6):17, (8, 2):22, (8, 10):11] {(g, 10):10, (10, 12):20, (12, 14):20) 28.6 18.6 4.3 FLOW1
2 chip# blk# C FLOW1 blast 3 1 Bo1 28.6 18.6 4.3 FLOW1
2 chip# blk# C FLOW1 painting -4 10 Po2 S03 28.6 18.6 4.3 FLOWL
4 chip# blk# C FLOWI preerection 0 1 78 28.6. 18.6 4.3 FLOWL
12 chip# blk# C FLOWS azzembly -14 24 60 ADT S03 {0, 2):12, (2, 4):18, (4, 6):24, (6, 8):6) {(8, 10):12, (10, 12):12, (12, 14):17, (14, 16):17 9.5 70 4.8 FLOWS
14 chip blké C FLOWS preerection 0 1 80 0.5 7.9 4.8 FLOWS
15 ship blk# C FLOWZ assembly -16 16 41 Ao3 S06 {(2, 4):0, (a, 6):26, (6, 8):34, (8, 10):17] {(8, 10):18, (10, 12):35, (12, 14):53, (18, 16):5 321 19.1 2.7 FLOW3
16 chip# blké C_FLOWS fittting -17 14 Foz S06 32.1 10.1 3.7 FLOW3
17 chip# blk# C FLOWS blast 18 1 BO1 321 10.1 3.7 FLOWS
18 chip# blk# C FLOW3 painting -19 13 Po4 S06 32.1 10.1 3.7 FLOW3
19 ship# blk# C FLOWS3 preerection 0 1 82 32.1 19.1 3.7 FLOW3
24 ship# blk# C FLOWZ assembly -25 18 10 A03 S06 {2, 4):14, (4, 6):42, (6, 8):56, (8, 10):28) {(g, 10:32, (10, 12):64, (12, 14):06, (18, 16):0¢ 26.4 21.6 6.2 FLOW2
25 chip# blk# C FLOWS blast 26 1 Bo2 26.4 21.6 6.2 FLOW2
26 chip# blk# C FLOW4 painting 27 12 P0G S06 26.4 21.6 6.2 FLOW2
27 ship# blk# C FLOW fittting -28 28 Fo1 S06 26.4 21.6 6.2 FLOW2
28 ship¥ blk# C FLOWY preerection 0 1 24 26.4. 21.6 5.2 FLOW2
34 chip# blk# C FLOW?2 assembly -35 14 40 ADa Sos {(o, 2):15, (2, 4):23, (4, 6):30, (6, 8):8) {(s, 8):20, (8, 10):60, (10, 12):80, (12, 14):40] 32.8 21.6 3.0 FLOWz
35 ship# blk# C_FLOW2 fittting -36 14 Fo4 S05 32.0 21.6 3.0 FLOWZ
36 chip# blk# C_FLOW2 preerection 0 1 26 32.0 21.6 3.0 FLOW2
2525 ship# blk# C_FLOW1 azsembly -2526 8 303 ADG 511 {0, 2):14, (2, 4)7, (4, 6):14] {(2, 4):21, (4, 6):28, (6, 8):21] 223 14 3.2 FLOWL
2526 szhip# blk# C_FLOW1 blast 2527 1 Bo1 22.3 14 3.2 FLOWL
2527 ship# blk# C_FLOW1 painting -2528 13 Po2 s11 22.2 13 2.2 FLOW1L
2528 ship# blk# C FLOW1 preerection 0 1 218 222 13 2.2 FLOW1L
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Fig.4 Used amounts of 4 facilities via hand calculation.
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Fig.7 A part of RCPSP-based scheduling result.
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Fig.8 Used amounts of resources in RCPSP-based scheduling.
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