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Abstract

Under the goal of “double carbon”, the construction of all renewable energy DC transmission sys-
tem will be possible in the future. The random fluctuation and uncertainty of renewable energy
represented by wind power photovoltaic are difficult to meet the DC transmission demand in mul-
tiple scenarios, which brings great challenges to the operation and scheduling of the transmission
end system. At the same time, concentrating power generation has developed rapidly with its ex-
cellent regulation ability, which provides a new idea to solve the above problems. However, the
installed capacity of solar thermal power generation needs to meet the demand of DC transmis-
sion under many operation scenarios of renewable energy. How to reasonably configure the in-
stalled capacity of solar thermal power generation to avoid the impact of scenario diversity on DC
transmission is an urgent problem to be studied. Therefore, this paper proposes an optimal allo-
cation method of the optimal installed capacity of concentrating power generation to meet the DC
transmission demand in multiple scenarios. Firstly, the typical operation scenarios of all renewa-
ble energy system are divided. Secondly, based on the regulation model of solar thermal power
station, conditional value at risk is introduced to describe the uncertainty of operation scenario.
Aiming at minimizing the power abandonment cost and combined with the constraints of DC tie
line, the optimal installed capacity allocation model of solar thermal power generation is con-
structed to meet the DC transmission demand in multiple scenarios, and the optimal installed ca-
pacity allocation method of solar thermal power generation is proposed. Finally, an example is
given to verify the effectiveness of the optimal installed capacity allocation method for solar
thermal power generation.
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Figure 1. Schematic diagram of energy flow in CSP station
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Figure 2. Flow chart of optimal allocation method for optimal installed capacity of solar thermal power generation of all re-
newable energy transmission end system meeting DC transmission demand under multiple scenarios
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Figure 3. Modified IEEE RTS-24 node test system wiring diagram
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Figure 5. Typical daily solar radiation index
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Figure 6. Typical operation scenario of all renewable energy delivery system in spring
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Figure 7. Typical operation scenario of all renewable energy delivery system in summer
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Figure 8. Typical operation scenario of all renewable energy delivery system in autumn
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Figure 9. Typical operation scenario of all renewable energy delivery system in winter
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Figure 10. Risk cost curve of power abandonment
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Figure 11. DC output power curve under different CSP installed capacity
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