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Outline 

• Research at PvcomB 

• Types of research data 

• Traditional meta data handling 

• Handling of data and meta data by Elab and PDVisA 

 



Iver Lauermann        3 

Fundamentals Development 
Technology 

Transfer 
Industrial 
Partners 

Solar Energy Research at PVcomB 

Topics 

 Next Generation Solar Cells  CIGS, Si HJT, TF silicon & tandem concepts (e.g. Si/CIGS + perovskites) 

 Water splitting  Solar Fuels 

 Advanced Analytics   surface diagnostics, microscopy, in-situ XRD/XRF, XPS, XAS, XES (@BESSY) 

    materials, films & devices 

    field analyses of modules 

TRL 1 2 3 4 5 6 7 8 9 

Discovery & Feasibility Development & Validation Integration into partner‘s system 
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• novel device concepts 
• improved conversion efficiencies 
• cost effective solutions 
• environmental sustainability & 

recycling 

• up-scaling 
• industry-oriented technologies 
• complete modules  
• advanced process analytics 
• throughput & reliability 
• education 

Fundamental Research Technology Transfer 

e.g. industrial 3 chamber PECVD deposition system (Applied Materials) 

e.g. industrial inline sputter system (Leybold Optics) 

Solar Energy Research at HZB 
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Applied Materials 
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Leybold Optics 
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Smit Ovens 
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Surface analysis 
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BIPV & system integration @PVcomB 

THE PVCOMB OUTDOOR TEST FIELD 

 Installation of flexible outdoor test field for solar modules (lab scale and industrial) 

 Outdoor analyses of solar modules from in-house development and partners  

 Complementary in- and outdoor characterization (IV, EL, thermography, low-light conditions, BIPV…) 

 Public projects and bilateral partnerships. 
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PV-to-Fuels technology: Monolithically integrated PV-EC device 
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JPV 

 
PV 

 

JEC 

VPV VEC 

 Integrated PV-electrolyser cell device 

 Direct transformation of sunlight into 

chemical fuel 

 Storage solution for night time consumption 

 Distributed generation 

 Example heat and electricity production for 

households 

 

 Prototype development (TRL 3…7) 

 Long-term stabile and low-cost devices 

 Up scaling (m² size) 

Monolithically integrated PV-EC device 
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Data handling at PVcomB  - data types 

 Raw data from commercial spectrometers in various (specific) formats 

 Raw data from home-built experiments (e.g. X-ray absorption spectroscopy) 

 Experimental plans for device fabrication 

 Device characterization data (j/V-measurements, EQE, Voc/T…) 

 Log files from deposition machines and in-situ analytics 

 Data from outdoor test field (device performance, insolation, temperature wind speed…) 

ELAB & PDVisA 
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Outdoor Test Field – acquired data  

IN CLOSE TEMPORAL TRACKING (SECONDS TO MINUTES) 

– data of solar modules with a total of 32 sample holders (and being extended) 

• IV-scans 

• mpp-tracking data 

 

– additional data 

• monitor cells in plane of modules 

• solar module rear side temperature 

• meteo data (global and diffuse irradiance, precipitation, wind speed, air temperature) 

• spectrally resolved irradiance 
 

DATA IS STORED IN A DATABASE AND EVALUATED 

NOTE THAT ADDITIONAL NON-AUTOMATED ADDITIONAL  

MEASUREMENTS ARE POSSIBLE 

– regularly we take photographs to support in the analysis  

 (data filtering e.g. for snow, occurrences like glass breakage)  

– outdoor EL 

– outdoor thermograph 

Shadow ring  
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Outdoor Test Field – data analysis  

WE CHECK REGULARLY ONLINE WHETHER THE SYSTEM IS RUNNING. 

 

DATA IS FILTERED FOR ARTIFACTS, OUTLIERS, ETC. 

 THIS IS DONE PARTLY AUTOMATED  

 BUT CHECKED STEP BY STEP.  

 

DATA IS THEN ANALYSED FOR  

– temperature coefficients 

– low light efficiency 

– fingerprints of degradation 

– etc 
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Outdoor Test Filed – data analysis 

I WOULD BE INTERESTED IN  

 

– support handling down- and uploads 

 

and 

 

– alternatives to the MySQL data bank with the following requests: 

• easy online access 

 including the option to show results of the analysis (applying the previous filters used) 

online with current data 

• straight-forward embedding of existing and new analysis tools  

  (currently in MatLab but students ask for other languages) 

 

 Would InfluxDB be a good alternative? 
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Meta data handling 

• Traditional, hand-written lab books for experiment descriptions, meta data, extra bits of 
information that don‘t fit into templates 

• Indispensable in experimental sciences 
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CISSY lab book for X-ray based spectroscopy 

Link to sample  
history 

Link to raw data 
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Data Management via ELAB* & PDVisA** 

Planning Data Mining Documentation 

Experiment Planning 

Process Planning Process 
Documentation 

Device 
Characterization  

Data Mining 

still on spread sheets ELAB* PDVisA** 

*ELAB: Marion Schröder and Volker Denzer                              **Onno Gabriel and Tim Henckel 
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Experiment Planning 

Experiment ID 
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Process Planning 

Samples from the various experiments are assigned to various deposition tools and processing times  
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Electronic Lab Book (ELAB) – I  

Objects 

Processes 

ELAB  
Database in which objects are 
associated with processes.  
 
Both are fully customizable, i.e. 
descriptive parameters can be 
defined as needed.   

So far „planning“ is not fully 
integrated, but integration is 
forseen.  
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Electronic Lab Book (ELAB) – II 

Sample Type 

Fabrication 

Characterization 

After objects are created manually, most data is 
uplaoded automatically via upload tools from 
the deposition or characterization set-ups.  

ELAB also supports grouping of samples 
into experiments.  
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Electronic Lab Book (ELAB) – III 

Easy, comfortable display of 
device results for experiment 
analysis. 
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Electronic Lab Book (ELAB) – IV 

Definition of project teams allows for exclusive 
visibility of sample and processing details in 
order to rule-out confidentiality issues.   
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PDVisA for Data Mining – I  

ELAB supplies PDVisA with data for data 
analysis, again supporting sample grouping in 
experiments.  



Iver Lauermann        23 

PDVisA for Data Mining – II 

Differnt tools, which 
were costom designed 
allow e.g. to look at 
sample homogeneity, ... 
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PDVisA for Data Mining – III 

... data binning for further analysis.   
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Conclusion 

Thank you! 

We strongly support data archiving and data publication, but believe that it only 
makes sense if the available data is comprehensively documented, i.e. an 
entire sample/process history is available. 


