Journal of Modeling in Engineering 22 (2024) 153-173

Semnan University

Journal of Modeling in Engineering

Journal homepage: https://modelling.semnan.ac.ir/

ISSN: 2783-2538

Research Article

Island Partitioning of Smart Distribution Systems in Emergencies
Considering Voltage and Frequency Stability

Zahra Hosseini Najafabadi 2 , Asghar Akbari Foroud &*

@ Electrical and Computer Engineering Faculty, Semnan University, Semnan, Iran

PAPER INFO

ABSTRACT

Paper history:

Received: 2023-12-22
Revised: 2024-03-06
Accepted: 2024-04-20

Keywords:

Frequency stability;
Island partitioning;
Intentional islanding;
Smart distribution
system;

Voltage stability index.

Island partitioning is an attractive solution to restore service in a smart
distribution system that becomes islanded unintentionally. Immediately after
the disconnection of the main grid due to a fault, the island subsystem
experiences intense voltage and frequency deviations. Providing methods for
island partitioning without considering frequency and voltage characteristics
cannot lead to reliable solutions. So, in this paper, a two-stage and multi-
objective solution is presented to restore the services of the island system in
emergencies, considering the frequency and voltage stability. In the first stage,
according to the available time to decide on the control measures, the
partitioning scheme with the aim of the highest restored load and voltage
stability margin is presented with the honey badger algorithm. In the algorihm,
voltage stability index, load priority and controllability, frequency response and
voltage stability margin are included in load shedding and in finding the borders
of the partitions, respectively. In the second stage, optimal power flow is done
to set the partitions and satisfy the system operational constraints. Not only does
the proposed method create partitions with the allowable bus voltage and
frequency, but it also privides the lowest losses, the largest restored load, and
the highest restored load compared to other methods. Moreover, the proposed
method is more comprehensive due to multi-objective and considering voltage
stability, frequency stability, simultaneous faults, controllable and
uncontrollable distributed generations, reserve, position of switches, available
time to decision making, time delay between control measures, and handling
islands with positive and negative power imbalance.
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Set parameters tm, N, B,C.
Initialize population with random positions.
Evaluate the fitness of each honey badger position xi
vaing objective function and assignto fi 1 €1, 2, .., N].
Save best position xpeey and assign fitness to £ prey
while t = tmxxdo
Update the decreasing factor o using (3) in [27].
fori=1to N do
Calculate the intensity livsing Eq. (2) in [27].
if r < 0.5 then = ris random number between 0 and 1
Update the position xrewusing Eq. (4) in [27].
else
Update the position xrewusing Eq. (6) in [27].
end if
Evaluate new position and assign to frew.
if fren = fithen
Set xi= Xrew and fi= frew.
end if
if foew = £ prey then
Set Xprev= xmew and f prey = foew.
end if
end for
end while Stop criteria satisfied.
Feturn xprey
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12 Exploration-exploitation balance
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