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Why Brazil?

for my post PHD




Why Brazil?

for my post PHD

Amazing revival of the shipbuilding
industry =» Offshore industry

(Petrobras)

State policy =»10 Greenfield shipyards
in planning or already constructed

Amazing opportunity to try to
convince new people to use DES
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Summary

Content of the presentation

e Introduction
® Production simulation

¢ Difficulties and
challenges

* Coupling optimization
and DES

* Bloc erection sequence

* Conclusion
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Introduction

Context of shipbuilding industry
Shipbuilding = industry
of labor

= Problem for all
shipyards

- Relocation of ship
manufacturers

Need to improve the
shipyard competitiveness




Introduction
Context of shipbuilding industry

* Solutions = optimization of

e The industrial layout -
automation, mechanization,
etc.

e The product design -
design for production,
standardization,
modularization, etc.

e The industrial process -
quality management,
6sigma, lean manufacturing,

CAD/CAM, scheduling,
sequencing, DES, VR, etc.




- Production simulation
What is it?

* “Simulation is the process of designing a Model of a real or
imagined System and conducting experiments with that
model”

* System = Boundaries
* Model = Assumptions
e Sufficient accurate at min cost
e Simulation
e Discrete - Continuous
e Static - Dynamic
o Stochastic - Deterministic
e Local - Distributed

Physical Virtual



- Production simulation

Goals

* Design and refitting of workshops .~ Longterm |

e Machine (position, number, capacity, etc.)
e Simulation before investment (make or buy decision)

* Definition of the planning's and schedules [I

e Validation of production plans

e Reduction of the lean time (bottlenecks identification)
e Elaboration of the best production sequence

e Optimization of space allocation

* Management of the production ~ Shortterm |

e Smoothing of the workload
e Improve personnel and resource planning

e Studying the impact of machine failure and workload variations
e Reduce the gap between planned and real schedule



Production simulation

Different types of simulation

Few input DB Moderate input DB Large input DB

Low Moderate ! High

development cost development cost development cost
J . J

Punctual benefits , Monthly benetfits : Daily benefits

Layout
planning Production

planning




Production simulation

DES Software’s

* Arena
* Promodel

* Plant simulation
e STS toolkit

* Flexim
* Quest

=» Qualitative review

ARENA PROMODEL PLANT SIMULATION FLEXSIM QUEST
Application Price Good Good Very poor Poor Very poor
Easy to Learn Poor Very poor Poor Average Average
Cust:
He thrn Average Average Good Poor Very Good
Extensions
Technical
i Average | Very poor Very Good Average Very Good
Capacity
Model
. cr < ) Poor Very poor Good Good Very Good
Visualization
Graphical User
Poor Poor Average Average Poor
Interface
Modularity Good Good Good Average Good
CAD connection | Average Average Good Good Good
Thechnical
Poor Very poor Average Very poor Average
Support
P lari
opularity Good Good Poor Good Poor
(forums)
Compatibility
with others |Very Good| Very Good Very Good Very Good Very Good
softwares
R of del
euse r.no s Good Good Very Good Poor Very Good
and objects
Statistical
atls u?a Good Average Very Good Good Good
Analysis
Pre and Post
Processing of |Very Good| Very Good Very Good Very poor Very poor
Data
. Button with direct Kinematic
DataFit package, .
Input . . connection to the geometry to
Stat-fit, Bottleneck analysis, . .
Soacial Fasturas Analyzer, Output sankey Diagram Excel programto | associate with
pe Output i import data , Gantt| machinery and
Result (material flow . .
Analyzer Chart, Financial transport
analyses)
reports systems




Production simulation

Databases

Product / Process

Database

Shipyard

Facilities

e Ship structure
¢ Production activities
e Welds and Seams

e Workshops dimensions
e Transport ressources

e Human ressources

e Working calendar

Simulation

Database

e Constraints (global and local)
e Assembly strategy

e User parameters

e Results



Challenges of DES

Data management problems — Lack of available data




WL LR

N keme oA

P wenzer w

Challenges of DES

Data management p

roblems — Insufficient data definition
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Challenges of DES

Data management problems — Insufficient data format
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Challenges of DES “

Data management problems — Unknown validity of the data




Challenges of DES h

Data management problems — Inaccessibility of the data
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Challenges of DES

Data management problems — Quality of the data




Challenges of DES

Data management problems — High quantity of the data
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Challenges of DES

Data management problems — Data integrity




Challenges of DES

Data management problems — Data temporal heterogeneity




- Challenges of DES ”

Other issues

® Cost of some DES softwares

» High skilled people are required to
develop and maintain the models
=» High investment

* Modeling time remain a big issue
for small and medium size
shipyards

e It is still difficult to integrate
perfectly the production simulation
with the CAD/CAM and ERP
systems = No efficient commercial =~
interfaces
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Coupling optimization and DES

Video of a simple model




Coupling optimization and DES

Development of a shipyard toolbox for Quest

rocess Ti
assessment




Coupling optimization and DES

Video of a full model

Capture skatistics

Captured Frames: a
Cropped frames: 1] Skop

File size: 0 Evtes

Yiden lenagth: 0 Seconds RSB

Capture length: 0 Seconds

Capture properties

Frame size (pixels): 1132 x 656
Frame rate: 15.0 frames/sec
Colors: True Color
Compression; Microsoft wideo 1

Record audio: Enabled

Press Print Screen bo skop video capture |

Zancel




Coupling optimization and DES

To find the best erection sequence

* 3 softwares
e Quest — DES

e ModeFrontier
for the
optimization

e Heuristic
erection
sequence
generator (in-
house
development)

SHIP BLOCKS

INPUT DATA

H-_-ﬂ’ﬂ-h‘

Biock ID

Biock Label

Biock Langth (m)
Biock Breadif fim)
Biock Height (i)
Biock Positfan X fm)
Biock Position ¥ {m)
Bigck Posifion & {m)
Seed

Erection Rule

Firat Evected Block

MODULE
————————

HEURISTIC
ERECTION
SEQUENCE
GENERATION

ANAST - LLG

INPUT DATA

h‘-‘f'_-‘h

Shipyard fayout
Production rufes
Ship biocks
Faasible sequaence
Ete,

B

BLOCK
ERECTION
DISCRETE

EVENT

SIMULATION

UFRJ QUEST
MODEL

OUTPUT DATA

h--ff“-‘h

MP'lrmn'n.w:I&I-wl-J-mmi time

LEAD TIME
OPTIMIZATION
QF THE
ERECTION
SEQUENCE OF A
SHIP




Coupling optimization and DES
A heuristic sequence generator

* Objectives
e Use only feasible sequence during the
optimization
e Reduce the computation time

* Input parameters
e Erection rule (vertical, horizontal, piramidal)
e First erected block




ion and DES
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Coupling optimization and DES

A heuristic sequence generator
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Coupling optimization and DES

ModeFRONTIER workflow




Sequence optimization — To find the best erection sequence

* Objective function
e Lead time
¢ Contraints
e N/A
* Design variables
e Erection rule
o First erected block

e Erection sequence
seed

* Simplex & Genetic
algorithms

SHIP BLOCKS

Coupling optimization and DES

INPUT DATA

H-_-ﬂ’ﬂ-h‘

Black It

Black Label

Black Langth (m)
Block Breadih fim)
Block Height (i)
Black Bosttion X {m)
Block Postion ¥ {m)
Block Posifion 2 (m)
Seed

Erection Rule

Firat Evected Block

MODULE
————————

HEURISTIC
ERECTION
SEQUENCE
GENERATION

ANAST - LLG

INPUT DATA

h‘-‘f'_-‘h

Shipyard fayout
Production rufes
Ship biocks
Faasible sequaence
Ete,

B

BLOCK
ERECTION
DISCRETE

EVENT

SIMULATION

UFRJ QUEST
MODEL

OUTPUT DATA

h--ff“-‘h

MP'lrmn'n.w:I&I-wl-J-mmi time

LEAD TIME
OPTIMIZATION
QF THE
ERECTION
SEQUENCE OF A
SHIP




Coupling optimization and DES

First results! => No convergence !
=» Horizontal erection

strategy > 6%

.
: . = How to continue?
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Coupling optimization and DES

Travelling salesman problem

* Given a list of cities and
their pairwise distances,
the task is to find a
shortest possible tour
that visits each city
exactly once

* Similar problem
e NP hard problem

e Combinatorial
optimization

SRR I .

bl 1.5

=» Again no convergence !
=>» Strong collaboration with

ModeFRONTIER to solve this
problem




- Conclusions

And future work

* A first test of erection sequence optimization have
been performed

¢ Unfortunantly no convergence
* Similar problem (traveling sale man) =» Same results

* Two options to continue
e Improve the optimization software with the developpers
e Test another alternative to model the problem



Thank you
for your attention!




