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ABSTRACT

Capacity planning plays an important role not only for master production plan but also for facil-
ity or layout design in shipbuilding. Product work breakdown structure, attributes of production
resources, and production method or process data are associated in order to make the discrete
event simulation model of shipyard layout plan. The production amount of each process and the
process time is assumed to be stochastic. Based on the stochastic discrete event simulation
model, the production capacity of each facility in shipyard is estimated. The stochastic model of
product arrival time, process time and transferring time is introduced for each process. Also, the
production capacity is estimated for the assumed master production schedule.

Key Words: MPS (Master Production Schedule), Production Capacity, Stochastic Discrete Event
Simulation
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Fig. 2 Schematic process of hull block construction
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— ] Table 2 Resources of cutting and forming process
A cane ] Cutting
Faciy Je—y—-{__Crene o = IR Crane Semi-Gantry, MAG-Crane, ETC
- Skid Conveyer | NC-Plasma cutting M/C
e --{BollConvevor]] NC-Gas cutting M/C
g Striping cutting M/C (Built-up, Flat bar)
---[Cwelding MC_Je—-1 Plat(!.fiuﬂ'r.;inl | e NC flame cutting M/C,
- NC flame planner, Flame profiler
=)
F. P(Skin)
o i V1
[ Wan Power RJW . Section auto cutting line,
el Line Section manual cutting line
Fig. 3 Schematic process of hull block construction ETC Fume collector, Transfer car, Folk lift
Forming
Table 1 Working hours on simulation model Crane ?A}i—gfg;:emi-Gamry crane,
Working hours 10 hour/day Frame portal press (Bending of curved
25 days/month block plate)
Plate press (Bending of bulkhead and
Table 1-> & Al&dolAd BdoA Qo2 7Hg g Equipment | large parts knuckle area)
A7 2 1Y AGAIZES YER I et Roll press (Bending of flange and
o2 o] 7] YL T AR TAHLS A bracket knuckle area)
2 7] 7HAA Il A/ Z AN EFL2 7} Flange press (Bending of face flat)
ot SAE drle TA AR SNt Zast
292 5o 5 ARARTL AT 7] b BURRE 7)1F0R 2zke] MH G A
AR FE T AS F AUTh Table 2= A4 2] &}31th. Table 3 Table 298] 7Fa-a4olA 2o
Pl ek 25Av] Bl 7 Adnle] ol & Hol g AR &35 HelE Wrtel] 213 7%
R AEE HRat sdE e TN Heste =
3t o] WA Table 29 ANIAAS Holst P NS AF FHAP) NS LRy
= o] zZtzke] Avjso] 7 THS Ao At} o] Zkzke] PPR(Product, Process, Resource)
2ot vk & dollMe] Aze] Aulgde d ARES AlEdeold S fst] 7 2471
osle 71eE 3 siFAarEe] AYd & ARAES ALEsteiof gk o] e, A x|
Table 3 Production capacity of cutting and forming shop
Cutting
Plate/Profile AT Picce & TF | AF Piece T | "HEE Ao
7&=E Ton Ton pcs mm/sec mm/sec
Plate/Profile | Piece T XA | Gzh/AZ FoAe | da M/ICF | 7I71F 78t w3 -
X min pcs Pcs % m?, pcs
Forming
Plate/Profile o 7 Al 5 = Piece T &% 29 M/C & | Bending &% |Pieced | A|7F
7&E Ton Ton pcs Ton mm
Plate/Profile L7HA7rE 2 A Piece 2] PieceTH 71719 §-3f H -8
HEEA pes pcs % m?%, pcs
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Fig. 4 Macro association of product, process and
resource
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Table 4 Weight coefficient according to ship type

Ship type Coeal
Handy max 0.0671
Aframax 0.0602
Panamax 0.0603
Suez Max 0.0574
VLCC 0.0612
Container 0.0546

| Stecl Mates & Profile(Ton)
349 .55‘
i

+
[ Tlatcs [ Crofilc | [
L 34,745 ] 4,291 | L

Casting Steel
518

v L4

[ Pates Cunting | [
34,745 ] 4,291

______ {, Scrs
A ﬂ
- ---------+_Fabricaled Profile_-~
‘?‘;59-

; 3,279 -

- rved P -,
3,279

6,55

Profile Cutting

= CurvedBiock __Je---memremeeeeme e
H 2,208

e Flat Rlnck

18,691

Block Assembly r— o
33,306

19675 |

[ PE Block Assembly 1 [ Outfitting Materiais. |
[ 165,074 1,034 |

£}
| Final Assembly |
166,108

Fig. 6 Amount of production estimated based on the
master production schedule

Table 5 Example of the amount of production for Pre-
treatment process
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Table 7 Probabilistic model of arrival time for each
process

Stage of Process Probability Distribution

Stock Yard Exponential distribution
Pre-treatment Continuous distribution
Cutting Continuous distribution
Forming Continuous distribution

Small Section Poisson distribution

Sub- | Web & Micro panel |Continuous distribution

Assembly Curved panel Continuous distribution
Flat panel Continuous distribution
Flat Block Triangular distribution
Curved Block Triangular distribution
Assembly Triangular distribution
Dock Poisson distribution

Pre-Erection Continuous distribution

o 22H $82 Poissont X2 7HE St oH, Painting Continuous distribution
Table 6 Probabilistic model of process time = —— .
Stage of Process Probability Distribution ‘?"w S L;:.m JI
Stock Yard Uniform distribution LIE:‘;:‘W ﬁ';",:y__h o Delay Time
Pre-treatment Uniform distribution jg:«::m =) foeatomm u.m:w- 5| :’_' IoadinglUnloading}
Cutting Normal distribution :-:::'r-- “ e =2
Forming Normal distribution Tt e - -
Small Section Poisson distribution %,::T - _ s 5
Sub- | Web & Micro panel |Poisson distribution e
Assembly Curved panel Poisson distribution = == L
Flat panel Poisson distribution *:-wrz ;I ;:., — &
Flat Block Triangular distribution L:%'fy —
Curved Block Triangular distribution -
Assembly Triangular distribution E:j:”,“:'_“‘" Bl
Dock Poisson distribution — =
Pre-Erection Continuous distribution| C= ) cms | e |

Painting Continuous distribution|

Fig. 8 Delay time for loading/unloading
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Table 8 Probabilistic model of arrival time for each

process
Cutting
Crane |Semi-Gantry, MAG-Crane(Plate & Profile)
Pre-heater
Shot-blaster

Primer painting, Reciprocator(Painting),
Airless pump (Mixing Paint),

Mic Slat conveyor

Dry tunnel, Dry chamber

Dust collector

Character marking conveyor

Conveyor |Roller conveyor, Trans conveyor

ETC  |Transfer car, Folk lift
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Table 11 Queue of the simulation model for cutting

process
Waiting Time (Hour)
Queue
Average
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Table 12 Resource utilization (for cutting process)

Resource Utilization
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