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Abstract

The CFL-03 boundary layer wind profile radar frequently experiences interruptions in vertical wind data and frequent triggering of
the transmitter’s power-off protection during operation. To address these issues, this study conducted a systematic diagnostic and
quantitative analysis. Through phased troubleshooting tests, the primary causes of the malfunctions were ultimately identified: failure
of the transmission channel in the frequency synthesis module and burnout of the power combiner due to a fault. In-depth analysis
indicates that internal impedance mismatch in the power combiner is the core cause. This issue leads to a significant increase in
reflected power during high-power operation, which in turn triggers the overheating protection mechanism, resulting in the equipment
shutting down. Additionally, this study utilized an attenuation compensation method to verify the transmitter’s peak power, confirming
that it meets performance requirements in high-power mode and that the excitation signal amplitude reaches the specified level.
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