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Abstract

In this paper, a bi-level optimization model is proposed for the coordinated management of integrated
transmission and distribution networks. The problem of the security-constrained unit commitment as an
upper-level problem to reduce operating costs, startup/shutdown costs, and no-load along with load
shedding as a mixed integer linear programming model and the problem of optimal operation in
independent distribution networks by considering renewable and non-renewable resources along with
charging stations for electric vehicles as a lower-level problem to reduce the costs of purchasing power
from the upstream network and reduce the costs of power outages. The resources and charging power
of electric vehicle charging stations are considered a linear model. To solve the bi-level problem, the
proposed lower-level model is modeled as Karush-Kahn-Tucker optimality conditions. Several different
networks have been considered for validating the model and the proposed method, and the results
obtained from the simulation prove the efficiency of the model and the proposed method in considering
the coordinated operation of intelligent transmission and distribution networks. To show the superiority
of the proposed method over other algorithms for solving multilevel models, the proposed method has
been compared with decomposition algorithms, and the results show the superiority of the proposed
method in terms of execution time and faster convergence.
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Figure (1): Coordinated plan of transmission and distribution network
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Figure (3): Diagram of the proposed joint system

Table (2): The results of the simulation of the first system in a 24-hour period
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Table (3): Simulation results of the second system
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Figure (7): Diagram of the fourth integrated system
Table (5): Simulation results of the fourth system
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Table (6): Comparison of the proposed method with other methods
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. Transmission system operator (TSO)
. Distribution system operator (DSO)
. Bi-level robust optimization (Bi-RO)

. AC-optimal power flow (AC-OPF)
. Distributed generators (DG)

. Bi-directional network equivalence (Bi-DNE)
. Chance-constrained programming (CCP)
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. Bi-level second order cone programming (Bi-SOCP)

. Bi-level mixed integer quadratic programming (Bi-MIQP)

10. Transmission and distribution AC optimal power flow (TD-ACOPF)

11. Non-linear programming (NP)
12. Online convex optimization (OCO)
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13. Alternating current (AC)

14. Bi-level mixed integer linear programming (Bi-MILP)
15. Institute of Electrical and Electronics Engineers (IEEE)
16. Photovoltaics (PV)
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