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A Study of Product Simulation for Establishing the Optimal Production
Scheduling of the Panel Line in a Shipyard
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*Advanced Welding and Joining Team, KITECH, Incheon 406-130, Korea

Abstract

Panel line is an important process occupying the largest work amount in shipbuilding. In this research
product simulation has been carried out to establish the optimal production scheduling. For this purpose a
web-based panel line simulator was developed using an object modeling technology and C# language. The
balance of work-load and increase in the productivity by the improvement of production facilities and
process are the key factors for a good scheduling. In this study SPRT(Shortest Remaining Process Time)
rule was applied for the work-load balancing and a good result achieved. To increase the productivity in
the stiffener welding stage which is a bottleneck process, more welding heads and higher welding speed
were tested using the developed simulator. The simulation results showed that either more welding head or
higher welding speed decreased the total work time. Use of both, however, deteriorated the productivity
because of the bottleneck in the following stage. This result points out that the improvement of production
facilities and/or process should be evaluated with their influences on the leading and following processing
stage.
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Table 1 Constraints of panel line

Constraints of input data for simulation

Thickness of workpiece, required leg length, number of
weld seam and stiffeners

Total pass number, welding speed

Difference in the size and dimension of blocks

Constraints in shop condition

Difference in the work space of each stage

Influence between the leading and the following stage

Difference in worker number and productivity
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Fig. 2 IDEFO modeling of tack welding stage
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Fig. 3 An example of resource model for welding
facilities in the panel line
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Fig. 4 Panel line simulator
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2 Comparison of estimated work time to
actual work time

1. Actual time measured 9 hr
2. Estimated time by simulator 9.1 hr
Difference (2-1) 0.1 hr
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Fig. 5 Work-load balancing using SPRT rule
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Table 3 Result of work-load balancing using SPRT

rule
(sec)
Line Method Fit-up Stlffe_ner FIT“Sh’ Aver-
welding ing age
A Empirical 127895 209664 140475 | 159345
SPRT rule 123440 201277 135757 | 153579
B Empirical 112956 198395 123964 | 145192
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Table 4 Changes of total work time according to
change of welding facility and condition

Case Total work time

Current condition:
256,410 71.2hr
SHead, 110cpm 410sec (71.200)
Case 1: 7Head, 110cpm 253,620sec (70.4hr)
Case 2: 5Head, 200cpm 253,600sec (70.4hr)
Case 3: 7THead, 200cpm 254,610sec (70.7hr)
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