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Abstract

The widespread use of residential air conditioning (RAC) systems in modern power systems has
resulted in an increase in the phenomenon of fault-induced delayed voltage recovery (FIDVR). This
phenomenon leads to short-term voltage instability and sometimes even voltage collapse. To address
this issue, parallel FACTS devices such as SVC and STATCOM can be used. In this paper, a data-
driven hybrid approach based on volt-ampere reactive (VAR) placement is proposed to reduce FIDVR
events. This approach uses a new and efficient index for voltage evaluation after faults and determines
the optimal location and size of VAR resources considering economic and technical constraints. A
multi-layer perceptron (MLP) neural network is used to solve the multi-dimensional mapping problem
considering reactive power injections into buses. Then, a multi-objective optimization is proposed to
identify the optimal size of VAR resources to address short-term voltage instability and prevent
FIDVR events using intelligent optimization methods. First, optimization is performed for the single-
objective function with predefined weights by the PSO algorithm, and then the results are compared
with the artificial bee colony (ABC) algorithm, ant colony optimization for continuous domains
(ACOr), and differential evolution (DE) algorithms. Additionally, this paper focuses on identifying a
Pareto front of non-dominated solutions using multi-objective particle swarm optimization (MOPSO).
The proposed approach is tested on the 39-bus IEEE system considering a time-varying dynamic
model for residential air conditioning loads. The results show that this approach is highly effective in
solving reactive power optimization problems and reducing FIDVR effects.
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Algorithm 1. MOPSO Algorithm

Initialization:
Fori=1:N
Create and randomly initialize the position in the rank
[Xmin, Xmax]
velocity(i) equal to zero.
Evaluate functional(i).
Best_position(i) equal to position(i).
Best_functional(i) equal to functional(i).
End
Evaluate dominance and update archive.
Search:
For it = 1 : maximum iteration
Fori =1:N
Select global best from archive.
Calculate velocity(i)
Calculate position(i)
Evaluate functional(i)
If position dominates Best_position(i),
then Best_position(i) = position(i)
End
Evaluate dominance and update archive.
End
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Table (1): Sorted RVSls for line contingencies
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Figure (11): Iteration performance of the PSO algorithm compared to ABC, ACOg and DE for scenario #1
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