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Production simulation technology is beneficial to solve the complicated and fluctuated problems in a shipyard, It takes too much time
and effort to build simulation models in the field, though, This research proposes a feasible method to reduce the difficulties related to
simulation modeling for the factory or shop capacity analysis, In addition, a proposed neutral data format for production information is
efficient to manage information acquisition for simulation modeling automation, A panel block shop model is contributed to comparison
between the conventional technigue and the automated one, The automation technique is highly recommended to run a rapid simulation
in the shipyard problem,

Keywords : Modeling and simulation(2Z2! & AIZ2{|0|M), Virtual manufacturing(Z7+&f AAD Neutral data format(Z& C|0|Ef IZEH),
Simulation data exchange(A|E20|A H|0|Ef 12l Web Services(®IAH|A). Panel block assembly shop(Thdl 22 ZZ)
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Table 1 Process definition of a panel block shop in shipyard

Process Description Major Parameters Related Resource
) Process to arrange plates, tap pieces Plate Number, Plate Weight, Crane Conveyor, Crape,
Tack Welding and weld partiall Capacity, Crane Speed Spot Welding

b y pacy, P Machine

. |F i i f king|Welding Length, Welding Machi . .
Panel Front Welding ront side we dmgl process for making|Welding Length, edlhg achine Speed, Welding Machine

main plate Plate Thickness
Turn Over Process to flip over front side to weld Crane Speed, Crane Capacity Crane

plate back side

Panel Back Welding

Back side welding process for making

Welding Length, Welding Mach

ine Speed| Welding Machine

main plate
Marking Marking process .Of where to put the Marking Length Marking Machine
stiffeners
Cutting Process to cut tap—pieces Tap piece Number, Cutting Machine Speed Cutting Machine
Longi. Fitu Assembly process of welding stiffeners Longi. Number, Crane Capacity, Spot Welding
9l P partially on the main plate Crane Speed Machine
Longi. Welding fissembly process of weldlng stiffeners Welding Length, Longi. Thickness Welding Machine
on the main plate
Finishing Process of checking and . .
Finish cleaning a panel block with longi Panel Block Area, Welding Length Weldm%rli\:l]fj(;?me,
stiffeners.
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Resource View->Resource Element

{Location/>

<Useratributas>

| <Userstiribute Name="Praduct_In" Yalue="100" />

i <Useratribute Name="Product_Qut" Value="9500" />
</Useriiributes>

<TransporPath PathType="Crane" Height="200" Width= ZDD>
i <Point Pointindex:="1" Pointx="323" Pointy="235" PaointZ="
<Point Pointindes="2" Point<="10224" Point¥="235" PointZ="0"">
</TransportPath>
<WarkCell AreaCapaciy="" QuantityCapacity=""ValumeCapaciy="¢>
</Resource>

<Resource ResourcelD="REOOOZ" Mame="20TCranePath" ResourceType="TransportPath" Description="" Usage Type="Path">

CREATE AGV_PATH_SYSTEM CLASS '20TCranePath’
SET '20TCranePath’ DIRECTION TO BIDIRECTIOMNAL
<Tra”5DU”SyStEm></TranSpr‘tS&'StEFﬂ> CREATE LINEAR SEGMENT FOR '20TCranePath’ FORM COORD 323,235,0 TO 10224,235,0
:> CREATE AGV_DEC_PT CLASS '20TCranePath_Product_In’
CREATE AGV_DEC_PT OF '20TCranePath_Product_In' ON SEGMENT '20TCranePath’ AT OFFSET 100
CREATE AGV_DEC_PT CLASS '20TCranePath_Product_Qut’
CREATE AGV_DEC_PT OF '20TCranePath_Product_Qut' ON SEGMENT '20TCranePath’ AT OFFSET 9500

Process \liew->Process Element

<ProductReguirement ProductiD="" ProductType="Plate"/>

<PreProcess ID="PRO001"/>
<4ftProcess (D="PRO003>

(Prncess Process|D="PRO0DZ" Name="FrontWelding” Description="Front side welding process for making main plate” ParentProcess|iD="PROD00" Processlevel="1" Process Type="Wedling™
¢ResourceRequirement Resourcell="AE0D04" ResourceQuantity="1" Resource Type="WeldinghMahine"/>

i CREATE CYCLE PRCESS 'FrontwWelding'
</Process? SET PROCESS ‘FrontWelding' PART REQUIREMENT TO PART_CLASS 'Flate’ 6 THRU SLOT O
‘:> SET PROCESS ‘FrontWelding' EXTERMAL PRODUCT TO 1 OF PCLASS 'MainPlate
SET PROCESS 'FrontWelding’ PRODUCT_MODE TO DESTROY PCLASS 'Plate’
SET 'FrontWeldingMachine' CYCLE PROCESS 1 TO ‘FrontWelding’

Product View->Product Element

<Product ProductiD="PD0001" Mame="SubPlate" ProductType="Plate" BlockCode="408_000" Length="80" Breadth="80" Description="Member of composing main plate” Quantity="1
<Product ProductiD="PDO002" Name="MainPlate" ProductType="MainPlate" BlockCode="408_000" Length="300" Breadth="100" Description="Product consisting of multiple plates”

CREATE PCLASS 'SubPlate’
SET 'SubPlate’ ATTRIBUTE ‘ProductType' TO "Plate”
:> SET 'SubPlate’ ATTRIBUTE 'BlockCode' TO "408_000"
SET 'SubPlate’ ATTRIBUTE ‘Length’ TO "50"
SET 'SubPlate’ ATTRIBUTE 'Breadth’ TO "50"
SET 'SubPlate’ ATTRIBUTE 'Description’ TO "Member of Composing main plate”
SET 'SubPlate’ ATTRIBUTE 'Quantity’ TO "12"

¢xsielement name="Process” maxOccurs="unbounded">
<wsicomplexTypes
<xsisequence>

<xsicomplexType>
</wsielement>

i <usicomplexType>
</wsielement>

<wsicomplexType>
</wsielement>
<wsielement name="AftProcess" minDccurs="0" maxOccurs="unbounded"™>
i <xsicomplexType>
</wsielement>
¢/xs'sequence>
<wsiattribute name="ProcessiD"/>
<xstatribute name="ParentProcessiD’/>
<uslattribute name="Name"/>
<wslattribute name="Description/>
<wsiattribute name="ProcessType"/>
<wsiatiribute name="ProcessLevel’/>
¢/xsicomplexType>
</vsielement>

(8)

<wsielement name="ProductRequirement” minOccurs="0" maxOccurs="unbounded">
<wsielement name="ResourceRequirement” minOccurs="0" maxOccurs="unbounded™>

<ws.element name="PreProcess" minOccurs="0" maxOccurs="unbounded">

(o]

Fig. 9 Shipyard information XML data of panel line (A), schema (B) and simulation model (C)
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Table 2 BCL command counts of the simulation model

generation process (unit: EA)

View Type Class Element BCL
Simulation | Simulation 6
Source 1 1 5
Machine 7 14 140
Buffer 1 4 24
Resource Sink 1 1 2
Crane 3 3 30
Path 3 3 12
Point 3 9 12
Product Product 8 84 56
Process Process 756 756 6804
Schedule Schedule - - 144
Routing Routing - - 45
Total 783 875 7370

Table 3 Time comparison with the simulation modeling

process (unit: min)

Activity User A | User B |System
Definition of Problem - - -
Data Collection - - -
Data Analysis - - -
Making XML 0 0 60
Making CSV 15 15 0
[BCL] SEer;[SirggmigL:Iann 05 15 0
[BCL] Resource Creation 36.5 110 0
[BCL] Product Creation 9 28 0
[BCL] Process Creation 126 378 0
[BCL] Schedule Creation 24 72 0
[BCL] Routing Creation 7.5 22.5 0
[SCL] Work Rule Creation - - -
Model Verification - - -
Model Validation - - -
Total (minute) 218.5 672 60
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