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Abstract : A process-centric simulation modeling method has been proposed to define a shipbuilding simulation model. Existing modeling methods
have limitations for expressing various production information for a shipyard. The advanced process-centric modeling method proposed in this paper
offers an improvement, effectively representing production information and constraints for a shipyard. To achieve this, a method and diagram
components to define a process-centric simulation model in detail have been suggested. The modeling method can assign priorities when multiple
products and facilities are assigned to the process. And layer concept was applied to express simulation model with hierarchical structure. To verify
the effectiveness of the modeling method, comparative analysis has been performed and the actual shipbuilding process has been modeled using the
proposed method. When a single facility was used for various purposes, we found that the proposed method was more advantageous than existing
methods. As a result, it was possible to express constraints and flows that were difficult to identify with existing process-centric simulation modeling

methods, and the methods were improved for use in shipyard production planning verification simulations.
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Fig. 1. Types of production systems in manufacturing.

(a) Job shop production system

Process B
Process A
Process
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(b) Flow shop production system
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| |
Fixed Fixed Fixed
facility facility facility
Process A Process B Process C

Fig. 2. Job shop and flow shop production system.
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Table 1. Example of the shipbuilding management system

Project  Product Activity Work order
code code Name Code Name Code
Fit-up 0010
BOOI Hull CB001  Welding 0020
Assembly HC0200 Finishing 0030
Inspection 0040
S001

Fit-up 0010
Weldin, 0020

B002 Hull CB002 2

Assembly HC0200  Finishing 0030

Inspection 0040

Uh(Jeong et al, 2016). Fig. 32 Aut 1z 34 5 A &
ol
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Fig. 3. Shipyard assembly shop modeling results (Jeong et al., 2016).
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Fig. 4. Simulation information models for shipbuilding simulation.

Table 2. Key requirements of the PPR3-S information model

Element Key requirements
Product Block division, BOM"
Process Capacity, DAP”, Standard working time
Facility Specification, Operation plan
Resource  Space Shipyard layout, Workshop layout
Labor Capacity, Man-hour
Schedule Dock plan, Master plan, Erection network

"BOM: Bill of materials, “DAP: Detailed assembly plan
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Table 4. Comparison analysis results of modeling methods
Comparison factors RCM’ PCM (Lee et al., 2014a) APCM
Relationship with
shipyard production Low High

management system

Relations

between facilities Connect all relations individually

Constraints of the process

Facility
operation logic

Operation logic for multiple processes
must be defined in a facility

Define the logic in a specific process

Process flow Not revealed

Intuitive understood

Constraints
of each process
(Product and facility)

Can not express

Can be defined as process constraints

Hierarchy

Can not express
of processes

Can express but complex

Can be clearly expressed
by applying layer concept

Must have routing rules
in product information

Routing rules
of each product

Can not be defined in detail

Can be defined in detail
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Fig. 12. Simulation model for production plan verification using APCM (Lv. 1).
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