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Abstract

As the stand-alone photovoltaic pump system cannot make full use of the solar energy, a new
strategy which multiple pumps operate in parallel was proposed. This paper gives a detailed ela-
boration on the organization structure, working theory and implementation method of the pho-
tovoltaic pump group control system, analyzes the operation characteristics of multiple pumps in
parallel, establishes the mathematical model, controls the number of pumps in operation instantly
by using internal optimization algorithm of group controller, and ultimately reaches the aim of
maximizing the system flow. The experimental results verify the effectiveness of the group control
strategy.
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Figure 1. Structure of photovoltaic pump system group control system
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Figure 2. H-Q characteristic curves of the system with pumps
in parallel
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Figure 3. The schematic diagram of the maximum power
point tracking method
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Figure 4. Group control strategy
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Table 1. The relationship between the number of operating pump and the output power of photovoltaic array
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Figure 5. P-Q curves
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Figure 6. Experimental waveforms
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