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PV Manufacturing Lines Planning and Optimisation
with InFrame Synapse Simulation Library and AnyLogic

Laurentiu Maniu, acp-IT AG
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Product Data Management (PDM) Advanced Planning,
Factory Life Cycle Management Scheduling, Dispatching
IT Integration

Digitales Fahrzeug

Capacity, Material Flow Discrete Event Simulatin,
and Layout Planning Performance Evaluation
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Simulation Services

Simulation based planning of manufacturing lines

A resource capacity planning o ,
A material flow analysis & layout planning | ==F ',f: :H‘.L.Tj;f lex:
A planning of storage and transportation processes e ._g; :E.s....,_ —
é\emulation of lines for the testing of factory control software ; ] ? '_!;“ h T 1L .
Aramp-up simulation e i
A development of modular components for equipment & ]. ler - : - "

material handling e ——

Ainbound and outbound logistics with infrastructure,
warehouse (raw material, finished goods, handling of glass etc.)

Simulation based optimization of existing manufacturing lines

A performance evaluation based on log data

A development and continuous measurement of key performance indicators such as
overall equipment efficiency (OEE)

A bottleneck detection
A optimization of material flow policies
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Potential Benefits of Manufacturing Simulation

N
Planning Phase

Material Supply
Planning
B Safety Levels

Early Bottleneck
Identification,

Line Configuration
® Throughput Max.

Production Volume

Time-to-Volume

® Risk Analysis,
Data for Total Cost
of Ownership

Ramp up Phase Volume Production

Line Simulation Detection of

New Technology /
Capacity Expansion

Output Estimation

with MES Efficiency in Transition Phase

®» Shortening Potentials ®» Optimized
Capacity

Time Adaptation

Appropriate
Maintenance
Scheduling

» Verification of
Higher Line
Efficiency

MES Integration ® Cost Reduction
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Application of the InFrame Synapse Simulation Library
based on AnyLogic Ver. 6

acp-IT disposes of a simulation library with specific components for the fast
setup of PV production simulation models. This library has been developed
and executed within numerous projects for the simulation of PV production
lines (thin film and wafer based).

Layouts can be modelled with the drag&drop functionality and the used objects
can be adapted via parameter input. The simulation execution time is
extremely short (only few minutes computing time for the simulation of 1 month
of a typical production scenario with a normal CPU). Simulation runs can be
executed via Java applet in a web browser.

The library includes:

A process equipment and material handling equipment library

A routing and dispatching logic components for building the material flow

A optimisation algorithms for job shop material flow

A equipment specific state models for process equipment and
material handling elements

A online graphics and reports for the line and equipment
performance monitoring

A offline statistics for scenario runs comparison

A interface for the communication with control systems (MES)

At the moment, the library is extended with material

flow components used for warehouse simulation:
A additional material handling for warehouse such as forklifts
A automated storage systems for glass
A warehouse disposition strategies
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