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A Review of the Photovoltaic Pump System
WAN Xiaofeng, KANG Liping, YU Yunjun, ZHANG Yanfei
Information Engineering School of Nanchang University, Nanchang 330031, China

Abstract The photovoltaic pump system is promising in the arid and non power grid areas, because it can operate without fuel and
without being connected to a power grid. However, there are a lot of problems in the actual application of the photovoltaic pump
system, such as the cost of the system is much too expensive, the maximum power point tracking (MPPT) involves various methods
with poor universality, and the matching of the motor and the pump capacity is complex. These problems need to be addressed for the
application of the photovoltaic pump system. This paper reviews the related domestic and overseas studies, including the MPPT
technology, the selection schemes and their capacity matching of motor and water pump. The advantages and disadvantages of all
kinds of MPPT technologies are summarized with respect to the scope of application, and the application scope of all kinds of drive
motor and the capacity matching principle of pump as an adequate theoretical basis for the reasonable selection of a photovoltaic
pump system under different application conditions. Finally we put forward five suggestions for the optimum design of the photovoltaic
pump system, and point out the direction for further research and development of the photovoltaic pump system.
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Table 1 Economic comparison of photovoltaic water pump
and diesel engine pumps
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Fig. 1 System structure of photovoltaic pump
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Fig. 2 Control principle of CVT type of maximum
power point tracking
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Fig. 4 Control flow chart of optimal gradient method
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Fig. 7 Structure of the photovoltaic pump system with
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Fig. 9 Relationship between the head of delivery, the flow
rate and the rotational speed of centrifugal pump
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