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AEG and SunSniffer

SunSniffer

is the technical branch of a Family Office which has an own 

photovoltaic portfolio. Managing this portfolio, SunSniffer faced 

typical O&M issues and decided to solve these. Result is the 

SunSniffer® Digital Twin technology with artificial intelligence. 

AEG Solar Solutions

provides solar equipment from modules over 

inverters to storage. One product section is 

the “IMM Technology”, which is an

OEM version of the SunSniffer Technology. 
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PV Market Worldwide
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Worldwide installed photovoltaic capacity per year in [GW]:

20142013 20172010 2011 20162012 2015 2023*2018 2019*

+25.0%

CAGR

17,2
30,1 30,0 38,4 40,1

50,6

76,6
99,1 102,4

125,0

194,8

Source: Bloomberg; UNEP; FS-UNEP Collaborating Centre
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Structure of a PV plant: 

How does PV work? 
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Modules Strings Inverter Grid
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Usual monitoring level: inverter (90% of all plants)

How does PV work? 

5



Module Digitalization!

Better monitoring level: string (10% of all plants)

How does PV work? 
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What are the issues in PV? 
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Main risk factors: solar modules

* https://www.sunsniffer.de/images/imge_slide/Bankability-Solar_Technical-failures-in-PV-projects_September-2016.pdf

*
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What are the issues in PV? 

Module are the most error-prone part in a PV plant. 

There are 2 kinds of issues: 

1. Internal issues
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©https://photovoltaikbuero.de/pv-know-how-blog/schneckenspuren-

photovoltaik-snailtrails/

„Snail trails“

©https://www.energynet.de/wp-content/

uploads/2013/01/delamination.jpeg

Delamination

©https://photovoltaikbuero.de/pv-know-how-blog/sich-abloesende-frontkontakte-an-solarzellen/

Hot Spots
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What are the typical issues in PV? 

2. External issues
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Shading

©https://blog.aurorasolar.com/understanding-pv-system-losses-part-3-soiling-snow-system-degradation

Soiling
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Is PV without IoT 

sufficient enough?
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Biggest challenge: Error FINDING

Step 1: Gathering information

1
1
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Biggest challenge: Error FINDING

Step 2: Inspecting the plant

1
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On-site inspection necessary

©Pixabay
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Biggest challenge: Error FINDING

Error finding without digitalized modules: 

Repair costs unpredictable: 

u Time-consuming

u Personnel not sufficient for detailed analysis of all 

strings

u Due to cost and time reasons, smaller power losses in 

the plant possibly are not being addressed 

æMissing actionability? 

1
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Photovoltaics and 

Digitalization
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Digitalization 

Those renewable energy players will win, which 

understand to cut cost through their digital tools. 

Predictive maintenance and revenue analytics 

are the keys for competitiveness.*

*https://www.sunsniffer.de/images/downloads/2019_McKinsey_Rethinking_the_renewable_strategy_for_an_age_of_global_competition.pdf

1
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Digitalization 

1
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u Main goal of digitalization: Cost reduction

u Crucial factor in PV: Cost prediction in O&M

But: 

Most granular monitoring of PV plants today is 

String level
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The 

SunSniffer® IoT 

system 
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Hardware
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Super low-cost 

SunSniffer® sensor 

in every PV module
SunSniffer® 

String Reader 

for every string

SunSniffer® Gateway 

for connection and 

transmission of data to 

the WebPortal
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Technology
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Data transfer
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* Gateway reads out 

inverter data

*
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Use case 1:

Underperforming 

modules in a pv plant
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Use case 1
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Use case 1
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Useful information 

about losses: 

- break-down

- outlook

- classification

- plant view
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Use case 1: What to do? 
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Does it pay off to 

change a module 

now? Find it out: 

By “Asking Albert”
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Use case 1: „Ask Albert“ to find out…

25

Here you find all 

calculations, 

including ROI 
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Use case 1: „Ask Albert“ to find out…
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All cost settings 

can be adjusted 

individually
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Use case 1: „Ask Albert“ to find out…
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Generate plan for 

the technicians 

on-site
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These modules need to be changed
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Maintenance plan, including 

- exact location of each module

- precise instructions
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Use case 2:

Soiled modules 

when to clean?
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Use case 2
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Useful information about: 

- soiling of whole plant

- soiling of each module

- cleaning quality
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Improvements and Cleaning Quality
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Losses accumulate 

until cleaning

How good was 

cleaned? 
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Use case 2: What to do? 
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Does it pay off to 

clean the modules 

now? Find it out: 

By “Asking Albert”
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Use case 2: „Ask Albert“ to find out…
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How is this possible? 

Precise information about soiling: 
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Here module was cleaned!

Time line

Module power
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Exact soiling and cleaning quality 

Now we can 

calculate cleaning intervals and 

propose cleaning schedules
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This is the 
improvement
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Result

uWith IoT modules are classified in loss classes:

→Service decision proposals base on automated ROI 

calculations

→Defect modules are bundled and services can be more 

efficient

→ Initiating services can be automated

æO&M is completely different 

and highly improved

36
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The SunSniffer®

Digital Twin 
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Influencing factors are complex: 

Why a Digital Twin ? 
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Other 

environmental 

factors

Temperature

Light 

intensity

Indirect light
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Complexity is massive:

All factors are interlinked and correlating

SunSniffer® Digital Twin Analytics
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©https://agileleanhouse.com/en/complexity-the-human-condition.html
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We need to analyze and link those factors to performance. 

With maths. 

Aim: Reduction of complexity

SunSniffer® Digital Twin Analytics

40

©Shutterstock ©Argonne National Laboratory, https://www.flickr.com/photos/35734278@N05/3323018571 
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Result: 

Digital presentation of a module→ 16-dimensional matrix

+ SunSniffer® Digital Twin, working with artificial intelligence

SunSniffer® Digital Twin Analytics
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SunSniffer® Digital Twin Analytics

Output: Quality factors of each module

→ STC values of each module

→ Parallel and serial resistor information

→ Diode quality information

→ Etc. 
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SunSniffer® Digital Twin Analytics

Results: 

→ Objective quality assessment of each module, 

STC values in operation 

→ Easy quality comparison, easy prediction

→Decisions based on ROI calculations
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Thank you very much 

for your attention!

Any questions: 

ingmar.kruse@sunsniffer.de

SunSniffer GmbH & Co. KG Tel.: +49 911 - 993 992 0

Ludwig-Feuerbach-Str. 69 Fax: +49 911 - 993 992 33

90489 Nürnberg info@sunsniffer.de

Germany www.sunsniffer.de


