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2. Test-Setup and Reference System

2.1 Electrification of Test-Setup
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2.2. Decision of Reference Micro Inverter

 High Efficiency Performance

 Reasonable Price,

 If possible, The Reactive Power Support to the Grid



2.3 Installed Base

 Inclination of Solar Panel 32°

 Solar Panel Power: 230 Watt



2. Why do we need a custom design power meter?

 To observe Overall System Efficiency

 DC Side Power Measurement

 AC Side Power Measurement

 Power Factor Calculation

 Reactive Power Observation

 Logging the Information

 Real Time Observation ability

 Two different System Tracking Instanteneously



3. Power Meter Design
 Flow Chart of Power Meter
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3.1. Modules of Power Meter



3.2. AC Voltage and Current Measurement 

 AC Voltage Measurement:12 V AC-AC Transformer 15VA (Tolerance: 1%)

 AC Current Measurement: Split-Core Transformer 30A/1V (Tolerance: 3%)

 RMS Current and RMS Voltage

 Instantaneous Power, Apparant Power and Power Factor Calculations



3.3. DC Voltage and Current Measurement

 DC Voltage Measurement: Resistive(Axial-lead) Voltage Divider (Tolerance: 5%)

 DC Current Measurement: ACS 712 Current Sensing Module (Tolerance: 0.1%)



3.4. Calibration of Power Meter

Challenges:

 Low Power Measurement

 Low level sensitive Equipment

Solution:

 Different Calibration Values for Different Power Ranges

 1.15% power measurement sensitivity achivement

 Calibration Devices:

 Fluke 43B Single Phase Power Analyzer

 Rigol DS 1054Z Osciloscope

 UNI-T 203 Digital Clamp Multimeter



4. Comprasion of Enphase Micro inverter 

Real-Time Results
 Performance test result of Enphase M215

 MPPT Performance

 Real-Time Environmental Conditions(Temperature, Moisture)



5. Reference Measurement Comprasions

 PVEL Performance test result of Enphase M215 and SolarEdge

 Performance test result of Enphase M215 based on CEC



6. Conclusion

 Measurement technique for a micro inverter with reactive power support to 

the grid 

 The compliance of testing a gird-tied micro inverter has been shown. 

 Characteristic of a micro inverter under real conditions has been emphasized 

by comparing the performance results with reference reports. 

 Moreover, an energy meter design for low power density devices is presented.

 The critical software calibration of a power meter with low level sensitive 

equipment is described.
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