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Abstract

The entire power system is divided into three important sections that is generation, transmission and distribution system
(DS). Further, losses the in DS is predominant and needs proper attention. Most of the countries puts lots of investment
in view of generation and transmission sector but neglect DS. In this paper basic components used in DS is explained
and further, the problems in case of DS is mentioned. Finally, the purpose DS is explained in the article.
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1. Introduction

The electrical power distribution (DS) comes into picture in 1880 when electrical power has been generated
at the power stations. Earlier electrical power was generally used at those places where it is generated. Firstly,
the power DS established in cities such as United States & Europe were utilised to give supply for light: arc
lighting started at huge voltage of 3KV ac (alternating current) or dc (direct current) and incandescent lighting
(IL) started on least voltage of 100 volts dc [1]. Both ac and dc were supplanting systems of gas lighting,
with the help of this we take maximum area and lighting of streets, and it’s been replaced for the lighting of
household and for business purpose.

Because of the huge voltages utilized in arc lighting, one originating station can flow electrical power on a
long supply line of lights about 11 kilometres big electrical circuits. On every voltage doubling will permit
the similar size of able to transfer the similar quantity of electrical power 4 times the distance of a specified
loss of power. DC indoor IL systems (e.g. the first Edison Pearl Street Station established in 1882), had
problems supplying consumers more than a mile far because of the least 110V system being utilise complete
the system, from the generators to the final use. The Edison DC system required thick Cu conductor cables,
and the generating plants required to be within about 2.4 kilometres of the farthest customer to avoid
excessively large and expensive conductors.

The DS is a big part of connection in electrical PS (power system). This may be stated that the portion of PS
which delivers electrical power to several consumers to use the power for their premises. Therefore,
organisations have to guarantee reliable and able cost-effective assistance, during facilitation assistance
voltage & electrical power quality between the mentioned limits. It’s a difficult task. Organisations,
traditionally evaluate future coming improvements or development of system that are based on a top down
access, whole the world are challenging to develop the assistance to consumers. Mainly, the power
organisations work on generation of power & t/m (transmission) system to decrease the whole system cost.

Hence the following things should be given priority for the planning of a power DS during the distribution
of power:

Power DS losses such as t/m losses etc.
Performance

Inadequate System Capacity
Reliability

Problems in quality of power & voltage
Safety of DS i.e. Protection

All costs of DS i.e. Economics

VVVYYYY

The distribution networks normally placed at every nook and corner to give or deliver the electric power
supply for all the individual customers. As the distribution system is the much suitable system to fulfil the
individual consumer demands such as the electricity demand, reliability, power quality etc. As an example,
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certain load centres required high level of reliability and different load centres have distinct requirement of
growth etc. That is why the procedure of best planning shall start from distribution system. In this procedure
work out the system requirements, i.e., analysing the network reinforcements/expansions, additional
substations, augmentation of the existing substations and expansion of transmission line to meet the demand
of substation, in the upward direction to obtain the final objective and techno-economic solution. Now-a-
days advanced computer aided methods and analysis tools available to carry out the best planning process.
The power system engineers required to reduce some of the challenges during applying the methods [2].

1. Components of Distribution System (DS):

Distribution system normally performs at voltage level of 2400kV to 34500kV and provides electrical energy
immediately to the consumers of industries and suited for residence. Feeders send electrical energy from DS
to the sites of end consumers. Such DS feeders give a huge number of sites and normally having lot of
branches.

What’s the DS and it’s components?

At the sites of consumers distribution TXERs (Transformers) changes this voltage to the voltage for a use
which is immediately used suited residence and industries, normally from 110 volts to one kilo volts.

DS is mainly contained of the listed components below:

Lines for Supply i.e. Supply Line
TXERs (Transformers)

Bus bars

Switchgear

Outcoming feeders

Apparatus for Switching

VVYVYYYY

1) Switches
2) Circuit Breakers (CBs)
3) Fuses

» Voltage Surge Protection
» Earthing or Grounding

2.1 Line for Power Supply i.e. Supply Line:

DS is associated or linked to a sub-X/m (sub-transmission) system with minimum a single line of power
supply, that’s always called a main or primary feeder. Although, its quintessential for a DS to which has to
be delivered by 2 or more than two lines of power supply to maximise authentic of the power supply when
any of the single line is separated.

Line of power supply may be above the level of the head or feeder inside the ground, on the basis of site of
a sub-station (S/S), the cable wires inside the ground more in metro areas and cable wire above the level of
head in village areas and small towns.

Lines of power supply are associated with huge voltage detached switches in such a way to separate lines of
power from S/S to accomplish maintenance or reconstruction work.

2.2 TXERs (Transformers):

The step-down transformers are used to decrease the voltage of supply lines to the voltage level of DS.
Distribution S/S normally used 3-¢ TXERs. Although, bank of 1- ¢ TXER may be utilize also.

For the motive of reconstruction and trustworthy, normally two TXERs are establish at the power S/S, in fact
the number of transformers may deviate on the basis of significance or

requirement of the consumers that gets power supply from the S/S and layout of DS in general.
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2.3 Bus bars:

These are utilizing to bear huge amount of current and dispense current to several circuits within apparatus
or switchgear. These are also known as buses and may be find out through whole of power, from initiation
to industries to the electrical boards that distribute power to the consumers.

Plugin equipment with CBs or melted switches can be established and tied without de-activating the bus bars
if o mentioned according to the manufacturing company.

In the distribution substations, bus bars are utilizing on the both sides of voltages i.e. high side voltage as
well as low side voltage to associate distinct circuits or loops and to deliver electrical power from the power
DS to the several outcoming feeds. Feeder bus bars are accessible for an external and internal establishment.

2.4 Switchgear:

In whole power system, the switchgear is utilising from the generation of electrical power to the industries
to associate the incoming electrical power supply and deliver this electrical power to the consumers.

It is broad term encasing disturbed and primary switching equipment simultaneously with it govern and
governing apparatus.

2.5 Outcoming Feeders:

Several outcoming feeders (OF) associated with S/S bus to take electrical power from the S/s to the place of
service. OF may be above the head of streets or inside the ground of streets and contain electrical power to
distribution TXERs close to or at the site of consumer.

2.6 Apparatus for Switching:

Such equipment is required to attach or de-attach components of electrical power systems from any other
components of whole system. These equipment having fuses, CBs, switches and service protectors.

2.6.1 Switches:

These are utilising for disturbances in load, separation of load and delivery of services among distinct sources
of power supply switches that separates are utilise to supply observable de-attached to make capable safe
path to the separated component. Such switches normally do not have any rating of disturbing current that
means the electrical circuit ought to be not close through any other breakers. If a switch has current, then
normally interlocking is applied for working. For the voltages above 600 volts, load break switches are used
generally.

2.6.2 Circuit Breakers (CBs):

These are the equipment those are manufactured to attach or de-attach the electrical circuits either by
automatically or by manually. An automatic CB ought to be used for the opening of any circuit on overload
current that is already known means the rating is specified, it will not harm itself or also to other component.
These are needed to operate very rarely when it is required; however, several types of CBs are appropriate
for most frequent working or functioning. The types of CBs are discussed in [3].

2.6.3 Fuses:

These are having same characteristics as CBs and don’t have any important principle for utilising one v/s
other fuse. When there is an overcurrent in the electrical circuit, we use fuses as a protective equipment form
overcurrent which helps to open the circuit after heating of its fusible link. These are attainable in huge range
of different rating of voltage, current and current limiting types and also external and internal applications.

2.7 Protection of Surge Voltage:

The transient over-voltages occur because of natural and intrinsic behaviour of electrical power system.
Over-voltages can be happened due to lightening or by abrupt changes and limitations of power system (e.g.
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rejection of load, faults in system, switching operations etc.). Normally, the types of over-voltage may be
categories as switching generated and lightening generated.

2.8 Earthing or Grounding:

Distribution primary circuits are grounded to avoid overstressing insulation and to give a track for ground
fault clearance in such a way to insure prompt disconnection. The lower voltages of distribution systems
mean that insulation is inherently less robust in comparison to the electrical system upstream, and lightning
protection is appreciably different than that for transmission lines. The principle goal is to prevent insulation
failure in transformers and other valuable equipment. Beyond that, a certain amount of line trip outs from
lightning and high magnitude surges is accepted and dealt with by other means than those described
previously. These measures include automatic re-closers, circuit duplication, and similar adaptations
intended to minimize the effects of trip outs rather than totally preventing them. The grounding in distribution
system is explained.

2. Purpose of DS

The major working of an electrical power DS is to give power to every consumer premises. Distribution of
electrical power to distinct consumer is to be done by least level of voltage [4-7].

3. Problems in Distribution System:

The study of DS is an event of practical interest. A PS engineer should be familiar with the information
related to no. of, location, size & kind of n/w elements in such a way to study or analyse the DS. However,
most of the DS are function radially, several difficulties have to be reduced in their modelling and study
mainly because of some given reasons as follow:

4.1 System: The DS has a made of big parts of equipment which has distinct level, is meshed & big. For
instance, lot of loads are connected to only among of one 3-¢ in the DS.

4.2 LD (Load distribution): LD among laterals & feeders is classically different & therefore the DS is not
balanced. Such kinds of systems are not efficient.

4.3 Data of DS: The whole DS is operated with least analysing monitoring & control. Hence the real DS data
existing for modelling of DS and study in very rare study.

The PS engineer requires details of all electrical circuits & design of DS in meshed to solve the problems.
The solution of several typical difficulties such as selection of conductors, change in voltage, placement of
capacitors & networks needs the different techniques and layout occur

Few of the causes that difficult in the aspect of layout for DS are as follows:

4.4 Integrative aspects of DS: Because of the interconnection between distinct DS components, there is
equipment that may harm the technical performance & economics of rest equipment in DS.

4.5 DS Size: Many no. of equipment installed in a DS. This means that recognition & study of lot of
substitutes are possible. It’s much difficult process to determine all sets of substitutes. Sometimes it is not
possible.

4.6 Unpredictability: For long term planning forecasting future improvement is mandatory. Any
unpredictability may affect DS planning. Hence, it’s required to plan DS to meet the demand of electrical
power.

4.7 While planning the DS, the desires of PS must have to consult with the society where DS to be installed,
regulatory authorities, political support etc.

5. Voltage Profile: DS incorporates the residential, merchants” and enterprise system with distinct
functioning of voltage. Preserving the profile of voltage is one of the big issues in the whole DS. By inserting
and ejecting Q (reactive power) from the distribution network developing very low profile of voltage. When
there is maximum voltage is used by consumers, the voltage profile in DS is decreased because of ejecting
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Q from distribution network mainly when voltage is utilised in houses. This influences the operation of user’s
apparatus and enhances the power losses. DG is used to resolve such problems in DS.

6. Voltage Stability Index (VSI): In power DS, the variation in voltage may reach to disturbance in voltage
and therefore shutdown of power. A substantial quantity of research has been carried out on voltage stability
analysis of radial distribution networks. However, analysis of voltage stability assuming loop nature of
distribution network is largely not mentioned.

7. Conclusion

In this paper an overview of DS is explained. Also, the various components used on DS and role of DS is
discussed. Further, the power loss in DS is significant as compared transmission system is explained. The
problems in DS such as voltage profile and stability are discussed. Finally, the role of different compensating
devices used in DS and associated benefits are  explained.
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