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Optimization of Energy-saving Retrofit Technology and
Long-term Stable Operation Control Scheme for Shortwave
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Abstract

Shortwave transmitters are critical to communication quality assurance. In China, 70% of existing equipment has been in operation for
over a decade, facing challenges such as high energy consumption, component aging, and insufficient stability. Current retrofitting efforts
often focus on single hardware replacements, making it difficult to sustain long-term energy efficiency. To address this issue, this paper
presents a “hardware upgrade + software iteration + full lifecycle management” solution based on the retrofitting of a 150kW model.
Through three major module optimizations—including gallium nitride (GaN) device replacement—combined with fuzzy PID algorithm
control and a data-driven management platform, the solution effectively reduces energy consumption and enhances operational stability.
Emphasizing hardware-software synergy and long-term management, the approach has proven highly feasible in practice. It provides
actionable references for similar equipment retrofits and supports the industry’s green and low-carbon development.
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