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Bi-level optimal allocation of power system considering carbon capture technology
LI Guoqing', WANG Chong',LEI Shunbo*, WANG Xiao'
(1. College of Energy and Electrical Engineering,Hohai University,Nanjing 211100, China;

2. College of Science and Technology,The Chinese University of Hong Kong,Shenzhen 518172, China)
Abstract: Carbon capture and storage technology is an effective means to achieve “double carbon” target.
Based on the carbon trading mechanism,a low-carbon economics bi-level optimal allocation model conside-
ring the joint operation of power to gas,gas turbine,carbon capture system and wind farm is proposed. The
upper-level optimization objective is to minimize the system carbon related cost,while the lower-level opti-
mization objective is to minimize the system operation cost, which takes the system operational constraints
into consideration, and the decision variables contain active power output of generation unit, power of power
to gas and carbon capture assembly. To solve the optimal equilibrium solution of the proposed bi-level opti-
mization model, the KKT condition is used to transform the bi-level optimization problem into a single-level
optimization problem. Then,the single-level quadratic programming is converted into the mixed integer linear
optimization problem that can be directly solved by using McCormick, meanwhile the CPLEX solver is used
to solve the model. Finally,the simulation on IEEE 30-bus system verifies the effectiveness of the proposed
model and method. At the same time, adopting the bi-level optimization model reduces the system total
cost and increases the emission reduction rate to a certain extent.

Key words: carbon capture and storage; bi-level optimization; KKT condition; low-carbon economics; ladder-

type carbon trading model
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