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:Merriam-Webster asbesd

o A method or manner of functioning

Oxfordasbes)

o The action of functioning or the fact of being active or in effect

:Cambridge st

o An activity that is planned to achieve something

o The Process of making parts of a machine or system work together

Longman abcs) -

o The work or activities done by a business or organization, or theprocess of doing this

work
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:Merriam-Websterasbes) -

o amethod for achieving an end
o an often customary method of doing something
o adetailed formulation of a program of action

o an orderly arrangement of parts of an overall design or objective

Oxfordasbcs) -
o A detailed proposal for doing or achieving something
o An intention or decision about what one is going to do
o A diagram showing how something will be arranged
Cambridgeasbcs) -

o to think about and decide what you are going to do or how you are going to do

something

Longman alcs) -

o aset of actions for achievingsomething in the future
o the process of thinking about and deciding on a plan for achieving or making

something
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I well-behaving-electricity consumers

2 government subsidies and tariff cross-subsidization
3 widespread institutional and regulatory reforms

4 state-owned enterprises (SOEs)
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I several Central American and Caribbean countries
2 unbundling of sector operations
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I East Asia

2 Chinese state-owned provincial electric power companies
3 cooperatives

4 South Asia

> Karachi Electric Supply Company
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Subject: Solutions for promoting the operation level of distribution networks to reduce power
loss

Background: Power loss is one of the major problems of power systems especially in distribution
networks, divided into two main categories: technical and non-technical losses. Moreover, there is another
category named as network services with a minor share from the power losses of the network. The technical
loss occurs according to the inherent features of network equipment such as transformers and feeders.
Moreover, there are many factors which increase the amount of this power loss including low power factor,
power quality problems, environmental issues, low transformers loading, high length of feeders and
unbalanced phases. On the other hand, the non-technical loss is mainly related to the illegal usage of the
network and the errors of metering energy consumption and the billing systems. Both of these losses impose
many costs on the distribution company. To decrease the power loss, many approaches can be considered
in different fields of distribution network problems including planning, designing, equipment selection,
operation, maintenance, and consumer services.

Objectives: The main objective of this project is proposing the effective approaches to promote the

operation level of distribution networks to reduce both the technical and non-technical power losses. For
this purpose, the main approaches to reduce the power loss are described from which those approaches
related to the operation filed are detected. Then, the experience of different countries in facing power loss
problems are presented. The optimum condition of the network from the viewpoint of power loss is
described in the next section. Then, the power loss approaches are categorized from different viewpoints
including cost, time and effectiveness. By the end, in each category, the power loss approaches are ordered
regarding the economic and technical analysis.

Main Results: The results of this project show that there are many approaches to reduce power loss which
can be used by the distribution network operators (DSOs). To select the best approaches to apply on the
distribution network, an appropriate framework is proposed in this project. At first, the DSO should evaluate
the conditions of the network to employ the proposed approach. If the conditions of the network allow the
DSO to implement the approach then it should evaluate the lifetime cost of the proposed approach.
Afterwards, the effect of the proposed approach on reducing the power loss is evaluated and regarding the
price of power loss, the revenue of applying the proposed approach is determined. By the end, the
approaches can be ordered from different viewpoints. The results show that there are several approaches
with low costs which only need the management strategies to be applied on the distribution networks such
as load forecasting, reconfiguration, balancing, and load management. Also, there are some approaches
which need high lifetime costs such as installing capacitors, transformers replacement and increasing the
lines capacity and voltage level. From the viewpoint of reducing the power loss, reactive power
management, load balancing, phase balancing, balancing of load among feeders and transformers, load
management, and using the effective transformers are the best approaches. The proposed approaches may
have different effects regarding the conditions of the network. For example, reactive power management is
the best approach for networks with a low power factor.

These categorising methods can also be used for the approaches of reducing the non-technical power loss.
For examples, supervision on personal performance and contractors and GIS reporting are low-cost
approaches to reduce the non-technical losses. While network monitoring, testing measurement equipment,
and remote monitoring are high-cost approaches to reduce the non-technical power losses.

The results of this project can be used by the DSOs to reduce the power loss in distribution networks.
However, the main issue which the DSOs should investigate in power loss problems is measuring the actual
value of power loss in the network and determining the share of each factor in the amount of power loss.
Although the smart distribution networks including the high amount of smart metering and high level of
measurement and control can be proposed as an effective solution, it is not possible in the present time due
to the high investment costs. Therefore, modeling the differenet network components and the different
effective factors on power loss is an appropriate solution to determine the network power loss in details.
Therefore, the DSO in cooperation with the research centers and universities should have appropriate plans
for modeling the network to find effective strategies to reduce the power loss.
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