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Abstract: The stable operation of frequency converters is crucial in urban water supply systems. This study takes the Country Garden
booster station of the Third Water Plant as a case study, and points out that the frequency converter in the low-voltage control room has
frequent overheating trips due to poor heat dissipation, with IGBT temperatures reaching up to 95 °C, which has caused a chain of
water supply accidents. The existing cooling measures such as forced ventilation through cabinet doors pose significant safety risks
and only treat the symptoms without addressing the root cause. The core of the problem identified through infrared temperature
measurement is the low internal heat conduction efficiency. Therefore, this article innovatively proposes an embedded heat dissipation
method based on the principle of semiconductor refrigeration (thermoelectric refrigeration). The basic principle and structural
characteristics of this technology based on the Peltier effect were explained, and the feasibility of directly and quickly "pumping"”
IGBT heat to external heat sinks through direct current was demonstrated. This solution can break through the bottleneck of heat
dissipation from the source, and is expected to completely solve the problem of high-temperature tripping of frequency converters. At
the same time, it eliminates the safety hazards caused by open heat dissipation and has significant engineering application value for
improving the reliability and safety of water supply systems.
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