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Abstract: The integration of distributed photovoltaic (PV) power into the direct current (DC) load within 5G base
stations can enhance the efficiency of PV utilization and mitigate its adverse impact on the terminal distribution network.
Aimed at the issues of poor anti-interference capability in traditional perturb and observe (P&O) methods and the DC
bus voltage limit violations caused by PV output fluctuations or changes in load at base stations, a limit maximum
power point tracking (LMPPT) algorithm with DC bus voltage sensing capability for 5G base stations is proposed in
this paper. On one hand, the algorithm’s anti-interference capability is enhanced by improving the perturbation and
observation process of the traditional P&O method. On the other hand, the introduction of a voltage-tiered power
limiting control strategy ensures that the DC bus voltage remains within limits, thereby maintaining the safe and stable
operation of base station equipment. Additionally, a high-efficiency and high-power-density PV DC combiner module
with a rated power of 600 W was built using domestic components, achieving a power density of 135.2 W/in® and a
peak efficiency of 98.9%. Experimental results effectively validated the theoretical analysis and design ideas.
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Fig. 1 Structure of 5G base station photovoltaic DC
combiner system
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Tab. 1 Improved perturbation and observation process
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Fig. 3 Block diagram of structure of photovoltaic DC
combiner module
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