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Introduction
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3E timeline
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3E digital solutions
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From meteorological data to recommended actions
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Expected System Losses
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SynaptiQ Simulation Model 2.0.
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Simulation Model Validation (1)

• Validation against operational plants

• 11 selected well-operating plants

• 15-min granularity

• Dependent on
• Measurement accuracy
• Operational issues

• White paper upcoming
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Simulation Model Validation (2)

• Validation against PVSyst

• Various projects
• rooftop
• ground-based
• Single-axis tracker

• Each loss component

• Dependent on assumptions
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Observed System Losses
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Detailed loss analysis 

Shading
 From data
 Skyline
 Solar access

Soiling
 Soiling rate
 Cleaning event
 Residual

Degradation
 Statistical

approaches
 Degr. rates
 Warranties

String Failure
 Daily calc.
 Failure duration
 Fast detection
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Automated performance loss identification
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Example
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Example

• Large rooftop installation

• 1,39 MWp

• Rapidly declining PR
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Yearly loss breakdown
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Loss breakdown – inverter level

• Observations

• Area A performs best

• Higher current degradation in 
area C

• 16 string faults,  mostly in area B 
and C
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Validation: drone inspection (1)

• String faults confirmed

• High degradation in area C due to 
bird droppings

• One string fault missed by drone

• One inverter (C19) with three 
additional open modules
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Validation: drone inspection (2)

• High correlation between 
current degradation 
deviation and hotspots

• In average one bird 
dropping causes loss of 
27 kWh/year
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Future work
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From hindsight to foresight
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