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Fig. 1 System diagram of parabolic trough solar

thermal power plant
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Fig. 2 Comparison of measured DNI value and aperture

normal direct irradiance value during summer solstice
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Fig. 3 Variation of main steam temperature and mass

flow rate during summer solstice
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Fig. 4 Operation parameters adjustment scheme during

summer solstice
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Fig. 5 Comparison of measured DN/ value and aperture

normal direct irradiance value during winter solstice
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Fig. 6 Variation of main steam temperature and mass

flow rate during winter solstice
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Fig. 7 Operation parameters adjustment scheme during

winter solstice
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MODELING STUDY ON CONTINUOUS OPERATION OF PARABOLIC
TROUGH SOLAR THERMAL POWER PLANT

Liu Bing'?, Zhan Yang'?, Tian Jingkui', Tian Zenghua', Lyu Junfu’
(1. North China Power Engineering CO., LTD., Beijing 100120, China;
2. Department of Thermal Engineering, Tsinghua University, Beijing 100084, China)

Abstract: A modelling study on 100 MW parabolic trough solar thermal power plant is conducted using THERMOFLEX.

The simulation of continuous operation process is proposed during summer and winter solstice. In this simulation, the

operation parameters, such as HTF flow rate, temperature , dispatch proportion, defocus percentage and hot tank level are

adjusted based on the variation of measured DNI value and meteorological condition.The temperature, pressure and mass

flow rate of the main steam remain stable to keep the plant steady running. The performance parameters and fluid working

parameters are calculated.The calculation results show that the aperture DNI varies greatly between summer solstice and

winter solstice.The cosine effect is the main factor lead to the aperture DNI decreasing at the winter solstice midday. The

operation and performance parameters between the two typical days are obviously different.

Keywords: solar energy; solar power plants; dynamic simulation; operation parameter; performance simulation



