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Monitoring and system management technology for developing low-cost 
sensor-integrated modules to diagnose the faults of solar cell modules 
(e.g., shade and bypass diode faults) as well as detecting the corresponding 
module fault information using the inverter and transmitting it to the 
administrator.
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12 PV Module-level Fault Diagnosis  

and System

Description and Characteristics of Technology

Scope of Application

  ‌�Solar cell module junction box-integrated fault diagnosis sensors (Zigbee and LoRa wireless 
communications applied)

  ‌�Technology capable of detecting bypass diode faults and shade (using temperature characteristics)
  ‌�Capable of checking the status information of wireless sensors using the inverter (including fault locations) 
and promptly notifying the administrator of the concerned fault

  ‌�Expected to improve the system efficiency and reduce maintenance costs by applying a system-loss 
analysis algorithm to the comprehensive PV monitoring system

Application Fields Products

PV power generation systems

Fault diagnosis technology-integrated  
PV power generation systems 

(including monitoring and system 
technologies)

Conventional Technology Present Technology

  ‌�‌�Measurement items for fault diagnosis: Voltage 
and current

  ‌�Module-level fault diagnosis sensors additionally 
attached

  ‌�Functions for judging fault elements not available

  ‌�Additional diagnosis and monitoring systems 
needed

  ‌�Measurement elements for fault diagnosis:  
Voltage and temperature (low-cost 
instrumentation sensors can be used)

  ‌�Integrated-type modules

  ‌�Capable of detecting shade and bypass diode 
faults

  ‌��Possible to establish a smart-inverter system 
capable of checking module fault information on 
its own

Durability testing of sensors  
(temperature cycle characteristics)  

- Accuracy of temperature transmission data 

Durability testing of sensors  
(temperature cycle characteristics)  

- Accuracy of voltage transmission data

[TRL 5: Prototype manufacturing and performance evaluation of confirmed materials/
components/systems]
Inverters and systems that allow module diagnosis (can be applied to prototypes) 

[TRL 7: Evaluation of reliability and companies in demand]
Sensor-integrated solar cell module

Basic Research PrototypeExperiment Turning into practice Commercialization

1 53 72 64 8 9

No. Title of Invention Application  
Number

Application  
Date

Registration  
Number 

Registration  
Date 

1
Solar cell apparatus having function of whole or part 
of solar cell module fault detection apparatus with 
thermo detector and the method thereof 

10-2015-
0008517

2016.07.25 10-1643962 2016.07.25

2
PV inverters and power generation systems capable of 
detecting the faults of solar cell modules

10-2016-
0035019

2016.03.24 10-1870300 2018.06.18

Structural Diagram/Conceptual Diagram


