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Co-optimization of transmission switching and
unit commitment with AC power flow constraints
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Abstract: Transmission switching is one of the effective methods to control transmission congestion by
using the existing infrastructure. In order to ensure the security of system node voltage while breaking
some lines, a co-optimization model of unit commitment and transmission switching considering AC pow-
er flow constraints is proposed in the transmission network with high proportion of renewable energy. On
the premise of ensuring security of the transmission network, it can improve the efficiency of the con-
sumption proportion of renewable energy and reduce of system operation cost. In this paper, the trans-
mission network generation cost and the minimum penalty for wind and photovoltaic power are taken as
the objective functions, and the chance constraints are used to deal with the uncertainty of wind power
and photovoltaic power. A simulation example is established for IEEE-RTS 24 node system. Based on
the typical daily load, wind power and photovoltaic predicted power data, the generalized benders de-
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composition method is used to solve the model. The results show that this model can effectively improve

the consumption ratio of renewable energy, reduce the operating cost of the system, and ensure the safe-

ty of the node voltage, which can be used to guide the unit commitment with high safety requirements,

and has a certain engineering practical value.

Key words: AC power flow; unit commitment; transmission switching; generalized benders decomposi-

tion
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Table 1  Object value of different cases
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