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Abstract

In order to enhance the flexibility and economy of the power system and promote the consumption of
new energy, the traditional operation mode of carbon capture units is not flexible enough under the
background of large-scale grid connection of new energy. Based on the operation principle of carbon
capture equipment, it is considered to integrate wind power, photovoltaic, energy storage, and car-
bon capture power plants in the region, and dispatch them through virtual power plants, so that the
carbon capture equipment can operate in the mode of combined power supply of thermal power,
wind power and photovoltaic. The objective function of minimizing the total cost of the combined op-
eration system of the wind-solar carbon storage and capture virtual power plant is introduced, taking
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into account the environmental friendliness of the system, and a carbon capture virtual power plant
scheduling model considering the combined operation is established. The example analysis verifies
that the model proposed in this paper can significantly promote the absorption of wind power and
photovoltaic, and improve the economy and environmental friendliness of the system.
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Figure 1. Framework of energy flow for carbon capture plant
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Figure 2. VPP model considering joint operation of carbon capture
equipment
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Table 1. Parameters of carbon capture unit

® 1 HENESH

WLEH P™ IMW P™ /MW (U,.Z,)/(MW/h) HERD A A
a, b, c

1 300 100 (50, 50) 0.0504 160.44 10232.6
2 300 100 (50, 50) 0.0504 160.44 10232.6
3 300 100 (50, 50) 0.1197 189.35 8075.9
4 300 100 (50, 50) 0.0266 190.12 26351.5
5 300 100 (50, 50) 0.0532 190.12 13175.4
6 400 100 (50, 50) 0.1197 189.35 8075.9

DOI: 10.12677/m0s.2024.131063 655 e RSE TR


https://doi.org/10.12677/mos.2024.131063

K=

1800

T
—— M S
1600 || % Mulididy
— A kit

1400 |

1200 L

1000 L

800 |

e IMW

600 L

400

200

i h

Figure 3. Forecast power of wind power, photovoltaic and grid load
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Figure 4. Output of each carbon capture unit under combined operation
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Table 2. Comparison of main costs of each scenario
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Figure 5. Abandonment of wind power and photovoltaic power generation under three
scenarios
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Figure 6. Total power of unit under three scenarios
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Figure 7. Carbon emission of units under three scenarios
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