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Optimal Scheduling of Carbon Capture Power Plants Based on Integrated
Coordinated Energy Storage System under the Background of Carbon Trading

FENG Shuai', YUAN Zhi!, LI Ji2, WANG Weiqing', HE Shan'
(1. Engineering Research Center of Renewable Energy Power Generation and Grid-connected Control, Ministry of Education, Xinjiang
University, Urumgqi 830017, China; 2. Electric Power Research Institute of State Grid Xinjiang Electric Power
Co., Ltd., Urumqi 830011, China)

Abstract: In the process of coal-fired power low-carbon transformation, new challenges emerge such as the weakening performance
of carbon capture level during peak load period, the deviation between carbon quota calculation and actual application, etc. In view of
these issues, the paper first introduces hydrogen fuel cells and hydrogen storage devices to formulate a comprehensive coordinated
energy storage system, which can improve the insufficient carbon capture level during peak load period of carbon capture power
plants; Then, the carbon quota calculation model is established, such that the calculation method of carbon quotas is more in line with
practical applications; Finally, by setting the minimization of comprehensive operating cost of the system as the objective function,
the optimal scheduling model of carbon capture power plants based on the comprehensive coordinated energy storage system is
constructed, and the proposed model is solved using Cplex software package. The calculation results show that the carbon capture
power plant can improve the carbon capture level and economy while prioritizing wind power consumption, by taking into account

the low-carbon nature of the system.

This work is supported by Open Project of Key Laboratory of Xinjiang Uygur Autonomous Region (Research on Multi-objective
Intelligent Optimization Method of Carbon Capture Power Plant Considering Renewable Energy Consumption, No0.2022D04081)
and National Natural Science Foundation of China (Study on Flexible Operation Strategy of Wind-Solar Storage Combined Power
Generation System with Large-Scale New Energy, No.52067020).

Keywords: carbon trading; carbon quota; carbon capture power plant; power to gas; hydrogen fuel cell; integrated coordinated

energy storage system
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Capacity Planning and Operation Strategy of New PV-Storage Power Station
Based on Frequency Modulation Service

QIAN Guoming, MENG Jie, ZHU Haidong, DING Quan, CHEN Xiaoyu
(Guodian Nanjing Automation Co., Ltd., Nanjing 210032, China)

Abstract: In order to take full advantages of the new PV-Storage power station participating in power grid multi-time scale
frequency modulation while considering the operation economy. First of all, according to the characteristics of photovoltaic modules,
flywheel energy storage and lithium iron phosphate energy storage, their life cycle models are established respectively, and a
coordinated operation strategy is proposed to reduce energy storage battery attenuation and improve frequency modulation
performance. Second, on the basis of the primary and secondary frequency modulation mechanism, the model of PV-Storage power
station participating in power grid frequency modulation capacity planning is established with the maximization of the frequency
modulation revenue as the optimization objective function. Finally, a simulation model of PV-Storage system is built by virtue of
Matlab software. The simulation results show that, as it is guaranteed that the requirements are fully met for second-level primary
frequency modulation and minute-level secondary frequency modulation, the hybrid energy storage combined with photovoltaic
reserve capacity can make resource planning more reasonable and improve both the economy and reliability of frequency
modulation. Moreover, the reduction of flywheel cost will allow more capacity allocation so as to increase the frequency modulation
income, hence the investment return period can be shortened.

This work is supported by Inner Mongolia Autonomous Region Major Science and Technology Project (Cascade Utilization Power

Battery Scale Engineering Application Key Technology Research, N0.2020ZD0018).

Keywords: PV-storage power station; hybrid energy storage; photovoltaic reserve capacity; multiple time scales; frequency

modulation
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