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ÁTF manufacturing lines 

high degree of automation for transport & material handling

ÁLayout: flow line, job shop or mix of both

ÁTypically a tact time drives a flow line.

ÁSubstrates MOVE, STOP, WAIT, ACCUMULATE

Tact is often interrupted.  Ą There is no flow of material!

ÁSimulation clarifies the timing dynamics in the manufacturing line.
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Material Flow Simulation of TF Manufacturing Lines 

Flow line with tact Job shop layout with central transport
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Enabling Factors for a Successful Simulation Project
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ÁModel conception: Separation of the line in components.

ÁEach line component to be modeled with specific timing behavior

including unscheduled & scheduled down time.

ÁConsideration of total system availability in a flow line.
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Building-up the Model ïThink in Components!
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Processing EQ Material Handling 

& Transport EQ
Availability in % 96% 99%

Unscheduled Down Time 

per year in days 14,6 3,65
1 h 80 20
2 h 40 15
4 h 20 9
8 h 10

24 h 5

MTTR in hours 3,61 1,95
MTBF in hours 86,7 193,5

Number of EQ in the Line 33 140

Average Number of EQ in 

Down State at One Specific Time 1,38 1,41
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Single Point Failures in a Flow Line
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Maintenance Scheduling & Buffer Management
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Buffer WIP ïTheory vs. Simulation
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InFrame Synapse Simulation Library 

- Rapid Simulation Model Building

InFrame Synapse Simulation Library Contents: 

ÁProcessing & Material Handling EQ for PV Manufacturing

ÁRouting and Dispatching Functions

ÁEQ State Models (processing, loading/unloading, maintenance, breakdown)

ÁReports for Line Performance Monitoring & Online Statistics

ÁOptional: Interfaces for Communication with Control Systems (MES)


