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Background
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Background

Centralized Structure Distributed Structure

Q

D

Q

D

fL

Boost Converter

Buck Converter

Failure of power 
devices is the 
main problem

Local
MPP

Global
MPP

Distributed
PV Node

DC/DC
Converter

DC/DC
Converter

Distributed
PV Node

Distributed PV array can improve energy utilization efficiency in UAV

Centralized PV Array DC/DC
Converter



Contents

Ⅰ Background

Ⅱ System Structure and Operation

Ⅲ Fault Diagnosis Method

Ⅳ Fault Reconfiguration Scheme

Ⅴ Experimental Result

Ⅵ Conclusion



9/14/2024 6

System Structure and Operation
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Fault Diagnosis Method
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iLb is sampled and the

threshold Ith1 is set, Q1 SCF

is diagnosed if iLb > Ith1.

iin and io are sampled and the

threshold Ith2 is set, Q1 OCF

is diagnosed if iin-io<Ith2.
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Fault Diagnosis Method
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iLb is sampled and the

threshold Ith3 is set, Q2 SCF

is diagnosed if iLb > Ith3.

vsw is sampled and the

threshold Vth is set, Q2 OCF

is diagnosed if vsw>Vth.
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Fault Reconfiguration Scheme
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Fault Reconfiguration Scheme
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Experimental Result
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Experimental Result
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Conclusion

• A fault diagnosis method with good performance and integration for

switches in the SR Boost converter that serves as the PV converter in solar

UAV by detecting the inductor current and the voltage across switches is

proposed.

• A fault reconfiguration scheme for distributed PV converter array which

uses the switches matrix to remove the fault module and adds fault

redundancy to the system is proposed.

• The validity of the scheme is verified through experiments on the prototype

of the PV converter array and the system can resume normal operation up

to 7471 μs.
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