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Optimal Configuration for Gasoline — Solar Complementary
Driven Traction Device of Hard-hose Traveler
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Abstract: Nowadays, the hose-drawn travelers have been gaining more popularity worldwide, especially
in China. The sprinkler cart and polyethylene (PE) pipe need to be dragged to the start position of spray
before the hose-drawn traveler working. For this problem, tractor is mostly used, but it often causes
damage to soil and crops. In order to solve the problem, a supporting traction device for the hose-drawn
traveler was proposed, which was driven by gasoline — solar complementary power supply system. To
explore the power matching design method of the gasoline — solar complementary drive traction device, an
optimal model for traction device configuration was established. According to the power demand of the
device, the annual cost of power supply system was taken as the objective function, and the load loss of
power supply probability and battery state of charge were the constraints. The number of PV panels,
batteries as well as the rated power of the gasoline generator was used as the decision variables. In
addition, the particle swarm optimization ( PSO) algorithm based on penalty function was employed to
solve the optimal model, and the optimal configuration of the power supply system was obtained. Then,
application of the optimization model was carried out based on the weather condition and experimental
periods in Yangling, Shaanxi Province. The power supply system configuration with the lowest annual
cost was achieved. The optimal configuration was composed of two photovoltaic panels, four batteries and
a gasoline generator with rated power of 3 kW, respectively. Correspondingly, the annual cost was
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2 740. 69 yuan. Finally, the power supply system was configured with the optimal solution and a three-

day field operation test was conducted. The results showed that the generated power of the system was

always greater than the consumed power at different periods and different weather. During the whole test,

the accumulated generated power and consumed power of the system were 5.01 kW +h and 4. 71 kW -h,

respectively, and the optimal configuration results were able to meet the operational requirements of the

device. It was showed that the proposed method was appropriate and the power supply system was with

high reliability.

Key words: hard-hose traveler; traction device; gasoline — solar complementary ; optimal configuration ;

field test
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