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Kontron AIS – PV Customers
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Kontron AIS GmbH – a Strong Partner

Our Know-How
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Factory automation Equipment control and integration Process automation and system control



Stringing Layup Lamination Assembly Test Packaging
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Solar Module Production with MES

› PV Cells

› Bussing

› Flux

› Material tracking and order management

› Process and equipment data acquisition with Online-SPC

› Support for BOM Tracking, Inspection, Rework, Grading, Sorting and Line Control

› Real-time connection to ERP to track finished and semi-finished products

› Monitoring of equipment performance

› Glass

› Back sheet

› Encapsulant

› Frames

› J-Box

› Silicone
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100% Zero Waste Modules at End of Lifecycle
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Reference – Solar Module MES at Solarge (Netherlands)
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Reference – Solar Cell MES at Suniva (US)

› Process optimization by correlation of process data with 
final cell results

› Solved material tracking challenges: 

› Long feedback loops

› More sophisticated cell structures 

› Bigger factories and batch sizes

› Throughput optimized tools

› Enabled Equipment Performance Tracking and ERP integration

› IMMENSE savings and fast payback time as ramp-up is 
accelerated, and constant monitoring of production is 
possible 

https://kontron-ais.com/en/resources/customer-references/fabeagle-mes-
photovoltaic-suniva



› Scan stations for consumable material (glass, cells, foil, j-box, frame parts, silicone)

› Visual inspection and rework stations with defect tracking for layups, laminates and modules

› Packaging and sorting station
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Ecoprogetti Turnkey line 1.2 GW
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Sample MES configuration for Module line



Scan stations
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Flexibility and Configuration

MES Shopfloor Clients in Module Production

Visual inspection and rework Packaging and sorting
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› Scan stations for consumable material (glass, cells, foil, j-box, frame parts, silicone)

› Visual inspection and rework stations with defect tracking for layups, laminates and modules

› Packaging and sorting station



Component level
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Configurable Inspection and Rework Station
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Defect Tracking

Defect group

Defect code
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Work Plan Management

› Configure your workflow graphically

› Use it as a template for product variants

› Setup bill of material (BOM)

› Select recipes and equipment parameters

› Setup alternative material routes based on state 
or process data of material

› Configure rework loops to route material back to 
previous work steps
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› Branching

› Merging

› Rework Loops
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› Configure charts

› Monitor violations 

› Trigger actions
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Online Process Monitoring with Control Charts (SPC)

› Chart types

› XM

› X/MR

› WWMA

› MOSUM

› CUSUM

› XM/S



16Kontron AIS GmbH  |  www.kontron-ais.com



17

Material Genealogy – Forward and Backward

Kontron AIS GmbH  |  www.kontron-ais.com

Backward

Forward
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Module Defect Reporting

› Defect reporting on cell and 
string level

› Heat map reporting by 
location, defect code and 
number of occurrences
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Path Analysis Based on Trace Data

› Configure path analysis for 
certain processes

› Identify visually the source 
of defects
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› Cameras are directly connected to MES

› Image processing used as virtual (Software-) measurement device

› Common data handling for process control and reporting within MES
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Embedding Artificial Intelligence (AI) capabilities into MES
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Vision AI integration

Vision AI Hub



Empirical digital twin [1,2]

› Trained with all inline and quality data

› Describes the state of the solar cell

› Quantifying defects and data patterns 
with impact to cell quality

→ For fast quality analysis

Physically interpretable digital twin [3]

› Based on physics-informed deep learning 

› Predicts latent parameters, inaccessible 
by direct measurements

› Fast loss analysis and potential analysis

→ For fast loss and potential analysis
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From Connected Fabs to Smart Fabrication

Opportunities with Digital Twins

Collaborative research project KISS-PV with Fraunhofer ISE
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[1] Fraunhofer patent granted 
[2] P. Kunze et al., 52. IEEE PVSC 2024, Seattle/USA
[3] M. Demant et al., EUPVSEC 2024, Vienna 09/2024
[4] www.quokka3.com



› Online Process Visualization

› Production Visualization

› Trends and Reporting

› Online-SPC
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Summary

› Material and Carrier Tracking

› Inspection and Rework

› Quality Data Acquisition

› Long-term Archiving

› Production Orders

› Workflows

› Event Management

› Production Logistics
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Transparency Traceability Production Control
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Frank Tannhäuser
› Senior Sales Manager Manufacturing Automation

› frank.tannhaeuser@kontron-ais.com 

› www.kontron-ais.com

Your Questions

Kontron AIS GmbH  |  www.kontron-ais.com


	Master
	Slide 1: Scaling and Optimizing Module Production with MES and AI
	Slide 2: Kontron AIS – PV Customers
	Slide 4: Our Know-How
	Slide 5: Solar Module Production with MES
	Slide 6: Reference – Solar Module MES at Solarge (Netherlands)
	Slide 7: Reference – Solar Cell MES at Suniva (US)
	Slide 9: Sample MES configuration for Module line
	Slide 10: MES Shopfloor Clients in Module Production
	Slide 11: Defect Tracking
	Slide 12: Work Plan Management
	Slide 13
	Slide 14
	Slide 15: Online Process Monitoring with Control Charts (SPC)
	Slide 16
	Slide 17: Material Genealogy – Forward and Backward
	Slide 18: Module Defect Reporting
	Slide 19: Path Analysis Based on Trace Data
	Slide 20: Vision AI integration
	Slide 21: Opportunities with Digital Twins
	Slide 22: Summary
	Slide 23: Your Questions


