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This article deals with the optimization of blackout management methods in
electricity distribution networks. For this purpose, keying methods, the use of
distributed production, and load response have been examined from an
economic perspective. For this economic analysis, the cost of a power outage,
which includes the cost of human resources, vehicles, and undistributed
energy, has been calculated. Considering the key role of duration and
unsupplied load in the cost of a power outage, outage management solutions
have been modeled. Then, the effect of important parameters such as
electricity price has been investigated by sensitivity analysis. The proposed
model has been implemented in the Big Tehran Electricity Distribution
Company. In the first part, the economic modeling of power outages in the
distribution network is introduced. The model calculates things like fines set
by the government, the cost of human resources, accident vehicles, and the
cost of automation of distribution stations. In the second part, fines and
temporary energy supply are optimized. Two approaches are considered for
the short supply of energy. The first method is demand-based and load-
reduction in reward returns. The second method is to purchase power from
distributed sources (DGS) in the outage area. In the third part, the sensitivity
of the temporary energy supply to the price provided by the distribution

company is considered and its effect on optimization is investigated.

Introduction
To manage blackout, the following solutions have
been modeled in this article:

-Use of switching and provision of fault-
isolated loads

-Use of increased production of DGs to provide
isolated loads from faults

-Reduction of consumption with incentives
created by DG projects to provide more loads

With economic modeling, the above three
solutions are compared to choose the optimal
economic solutions in different conditions.

This article shows that these two issues are also
used in the cutoff of the distribution in the limit.
This is because most shutdown zones are safe and
fault-free during shutdown after the isolation phase;
but through the main feeder, we cannot supply these
parts and only the energy sources in the outage area
can be used. In other words, we are facing a lack of
energy production in the energy cut-off area. For
this reason, we introduced the DSM method to
reduce consumption during the outage and the DG
method to increase production.
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Distribution interruption costs can be optimized
using the model presented in this article. This
optimization has been done considering the
economy of the DSM method and electricity
purchase from DG units. The optimal price offered
by the electricity distribution company for
purchasing energy from DG units has been
determined. In the next step, the optimal prices have
been calculated using the energy price sensitivity
curve, and an economic comparison has been made
between the DSM and DG-based methods. In this
comparison, it is determined which program is
economically superior in terms of various operating
costs.

Model description
Loads in the outage zone can be temporarily supplied
during a power outage. In this simulation, three
methods for providing temporary energy are
examined and the costs of each method are
calculated. These three methods are:

1. Load management and use of the free
capacity of adjacent feeders

2. DSM and allocation of rewards for customers
to reduce the load
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3. Buying energy from DG units during outages

If the distribution company does not use the
temporary supply loads during the blackout, it has
to pay a penalty for each kilowatt-hour of
unsupplied energy (ENS). In other words, during an
outage, distribution companies can take two
approaches, both of which come at a cost that
includes the following two approaches:

1. Temporary energy supply approaches using
load management, DSM, and DGS

2. Payment of penalty per kWh from ENS

In this section, the outage costs in the
distribution network are calculated using MATLAB
software.

Results and discussions

In a case study of Tehran-Azadi Distribution
Company, although using both methods in
temporary energy supply will reduce the
distribution company's financial losses, the demand
side management method is more effective due to
the limited resources for energy production. The

20

profit using it is more than nine times the method of
overproduction of DGs.

This section shows that the demand-based
method is also used in the distribution network,
reducing outage costs. In the proposed model, the
outage costs were optimized using two methods:
allocating the bonus amount to reduce consumption
on the demand side and purchasing electricity from
distributed energy sources. The sensitivity of the
reduced bonus amount and power, as well as the
sensitivity between the amount of electricity
purchased from DGs and the rate of increase in
energy production at the time of the outage, were
investigated, and the optimal amount for which the
most significant reduction in outage losses is
obtained was determined. The obtained numbers are
for the case study of the Tehran-Azadi distribution
network. Due to the uniqueness of distribution
networks and their parameters, the model presented
in this article can be used to obtain the optimal
amounts.
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