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Fig.1 Correlation between CSP station and
PV station in Haixi region
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Table 1 Interval statistics of CSP station and PV station
daily equivalent power generation hours in Haixi region
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Table 2 Statistics of days with CSP station and PV

station daily equivalent power generation
hours less than 4 hours in Haixi region  d
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Fig.2 Distribution of daily equivalent power generation
hours of CSP station in Haixi region
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Fig.3 Distribution of daily equivalent power generation
hours of PV station in Haixi region
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Fig.4 Distribution of daily equivalent power generation
hours of CSP station and PV station in Haixi region
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Table 4 Parameter statistics of different types of units
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Fig.5 Schematic diagram of 50 MW photothermal
turbine and generator
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Fig.9 330 kV voltage fluctuation curves of Bayin substa-
tion in Haixi area (abnormal phase fault of Jiuquan-Hexi
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Table 5 Forecast of economic indicators of
photothermal scheme in 2030
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Table 7 Comparison of initial investment and capacity
cost of different schemes (4 hours of energy storage)
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Fig.10 Relation between unit investment and energy
storage duration of different schemes
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Comprehensive comparison between photothermal power

generation and photovoltaic power generation

LI Fuchun', LIU Fei’, SHAO Chengcheng’, TIAN Xu®, TIAN Weiyi’, FENG Bin'

(1. Northwest Electric Power Design Institute Co.,Ltd. of China Power Engineering Consulting Group,Xi’an 710075, China;
2. Economic and Technoloical Research Institute of State Grid Qinghai Electric Power Company , Xining 810008 , China;

3. School of Electrical Engineering,Xi’an Jiaotong University , Xi’an 710049, China)
Abstract : Photovoltaic power generation and photothermal power generation are two forms of solar power generation. The
development cost of photovoltaic is relatively lower than photothermal ,but a certain proportion of energy storage and distributed
synchronous condensers are needed to ensure the safe and stable operation of the system. As a result the cost of photovoltaic
power generation rises. Photothermal comes with heat storage and output friendliness, so currently there is still a great dispute
about the technical route of photovoltaic and photothermal. This paper takes Haixi area of Qinghai province as an example.
Firstly,based on the characteristics of solar irradiation resources and output in the same time and space,the power guarantee
capabilities of photovoltaic+energy storage and photothermal is compared. Then this paper compares photovoltaic+energy storage
+condenser with photothermal from the perspective of power grid security and stability support ability. Finally, this paper
compares the economics of solar thermal and photovoltaic based on the forecast of their cost declining trend. Photothermal has
both thermal storage and conventional generator functions, providing short circuit capacity, reactive power compensation and
moment of inertia support for the system. The results show the economy of photothermal is basically equivalent to,or even better
than photovoltaic+energy storage+condenser after the cost reduction in the case of technical equivalence.

Keywords : photovoltaic ; photothermal ; energy storage ; distributed condenser; power guarantee ;daily equivalent power generation
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