
SUBSTATION IN POWER SYSTEM

What is an electrical substation?

An electrical substation is an integral part of a generation,transmission and distribution system. A substation

can interrupt or establish electrical circuit,change the voltage,frequency or other characteristics of electrical

energy flowing in the circuit.

What do you need to know about substations?

The basic things about substations you MUST know in the middle of the night! In a less simple

way,substation is the key part of electrical generation,transmission,and distribution systems. Substation

transforms voltage from high to low or from low to high as necessary.

What are the components of a substation?

The primary components of a substation include: Transformers:These devices change the voltage levels of

electricity to make it suitable for either long-distance transmission (high voltage) or local distribution (low

voltage). They consist of a core and windings that convert electrical energy through electromagnetic

induction.

How does a substation work?

Substations contain the specialist equipment that allows the voltage of electricity to be transformed (or

'switched'). The voltage is stepped up or down through pieces of equipment called transformers,which sit

within a substation's site. Transformers are electrical devices that transfer electrical energy by means of a

changing magnetic field.

How does electricity flow through a substation?

Between the generating station and consumer,electric power may flow through several substations at

different voltage levels. A substation may include transformersto change voltage levels between high

transmission voltages and lower distribution voltages,or at the interconnection of two different transmission

voltages.

What is a transmission substation?

Transmission substations integrate transmission lines into a network with multiple parallel interconnections,so

that power can flow freely over long distances from any generator to any consumer. This transmission grid is

often called the bulk power system. Typically,transmission lines operate at voltages above 138 kV.
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The Traction Power Substation is a vital component

of modern railway systems, playing a crucial role in

ensuring reliable, efficient, and safe train operations.

As the world moves towards more sustainable and

technologically advanced transportation solutions,

the importance of TPSSs will continue to grow.

The utility power transmission and distribution

system begins at the point of power production and

normally ends at a building metered service

entrance point, which is where the building

distribution system begins. A utility power

transmission and distribution system consists of

transmission substations (step-up transformers),

transmission 

Structure of Power System. The power system is

the complex enterprise that may be subdivided into

the following sub-systems.The subsystems of the

power system are explained below in details.

Generating Substation. In generating station the fuel

(coal, water, nuclear energy, etc.) is converted into

electrical energy.
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OverviewConstructionTypesDesignComponentsMai

ntenanceAutomationFurther reading

Substation Automation at a Glance. Substation

automation system, or shorten SAS, is not a new

term, its been in use for the last 30 years. However,

substation automation as a technology has rapidly

evolved in the last 10 years and nowadays

represents a highly advanced system capable of

controlling every single process of a power

substation.

Advanced control systems like SCADA improve

substation automation, data collection, & remote

control. Substation automation utilizes SCADA

systems for centralized control and monitoring.

SCADA systems a?|
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Typical distribution substations. A typical distribution

system consists of // Sub-transmission circuits,

which carry voltages ranging from 12.47 to 245 kV

(of these, 69, 115, and 138 kV are most common)

for delivering electrical energy to the various

distribution substations.; Three-phase primary

circuits or feeders, which typically operate in the

range of 4.16 to 34.5 kV a?|

Substations used to step up or step down the

voltage level of an AC power system for power

distribution are commonly termed as transformer

substations. Power Substations are usually located

near generating stations to increase the generated

voltage level for transmission of electric power over

the long distances. Distribution substations 

The substation equipment discussed in the chapter

include: transformers, regulators, circuit breakers

and reclosers, air disconnect switches, lightning

arresters, electrical bus, capacitor banks, reactors,

static VAR compensators and control building.

Electric power systems have many ways to perform

preventive maintenance.
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Substations transform voltage from high to low, or

vice versa, and perform several other duties such as

controlling the flow of electrical power.

Understanding the different types of substations and

their roles can provide a?|

Traction power systems (TPSs) play a vital role in

the operation of electrified railways. The

transformation of conventional railway TPSs to

novel structures is not only a trend to promote the

development of electrified railways toward

high-efficiency and resilience but also an inevitable

requirement to achieve carbon neutrality target. On

the basis of sorting out the a?|

Electrical substations play a key part in effectively

transmitting electricity through our national

transmission system. Find out what they do, how

they work and where they fit into a?|
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a?c A small rural sub-station may have a nominal

rating of 5 MVA while an urban station may be over

200 MVA. The figures show examples of small,

medium, and large substations. a?c As much as

possible, many utilities have standardized

substation lay- outs, transformer sizes, relaying

systems, and automation and

Electrical substations are the interface between

parts of the distribution grid and transmission

systems.These fenced off areas (see Figures 1 and

2) step down the voltage in the transmission lines to

one that is suitable for the distribution grid. They are

also equipped with circuit breakers to protect the

distribution system, and can be used to control the

flow of current in various a?|

Different applications of substations lead to HV

substations with and without power transformers:

Step up from a generator voltage level to a high

voltage system (MV/HV)Power plants (in load

centers)Renewable power plants (e.g.,

windfarms)Transform voltage levels within the high

voltage system (HV/HV)Step down to medium

voltage level of a distribution system a?|
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A substation is a part of the electrical grid that acts

as an intermediary between the power station (or

transmission system) and the end-users (homes,

businesses, industries). The primary function of a

substation is to transform voltage levels, switch

electrical circuits, and distribute electrical power to

different regions at suitable voltage 

A substation is a part of the electrical grid that acts

as an intermediary between the power station (or

transmission system) and the end-users (homes,

businesses, industries). The primary function of a

substation is a?|

The word substation comes from the days before

the distribution system became a grid. The first

substations were connected to only one power

station where the generator was housed, and were

subsidiaries of that power a?|
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What's more, electricity substations are equipped

with a range of monitoring and control systems that

enable the electricity network to be monitored in

real-time. This ensures electricity outages can be

quickly identified and addressed, enabling the

electricity supply to remain uninterrupted. Types Of

Electrical Substations

K. Webb ESE 470 9 Distribution Substations

Primary distribution network is fed from distribution

substations: Step-down transformer 2.2 kV a?| 46

kV Typically 15 kV class: 12.47 kV, 13.2 kV, or 13.8

kV Circuit protection Surge arresters Circuit

breakers Substation bus feeds the primary

distribution network Feeders leave the substation to

distribute power into the

Substation Definition: The electrical substation can

be defined as a network of electrical components

comprising of power transformers, busbars,

auxiliaries, and switchgear etc. The components are

interconnected such that creating a sequence of a

circuit capable to be switched OFF while running on

normal operation through manual commands while

in a?|
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The Purpose of Substations Voltage

Transformation. One of the most critical functions of

a substation is voltage transformation. Electrical

power is generated at relatively low voltages

(typically around 11-33 kV), which must be stepped

up to much higher levels (up to 765 kV or higher) for

long-distance transmission.

For a visual representation of the hardware present

at the HMIs, see Figure 1 below. There is currently

a marked difference between traditional

human-machine interfaces and those that are

computer-based, thanks to the ever-increasing

usage of digital technology in substation

equipment.The use of computer-based HMI is on

the rise in station control rooms, in addition a?|

Because of this, many many substations include

equipment for monitoring and controlling the power

on the grid. Instrument transformers are small

transformers used to measure the voltage or current

on the grid or provide power to system monitoring

devices.
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Electrical substations act as intermediaries between

high-voltage transmission lines and local distribution

networks. They facilitate voltage transformation,

switching, and protection, ensuring electricity is

safely distributed to end a?|

Types of Substations. There are several types of

substations, each with a specific role within the

electricity supply chain: Transmission Substation:

These substations are usually located near power

plants and are a?|

The first step in substation design is comprehensive

planning, involving a thorough understanding of the

power system's requirements, load demand, and

long-term growth projections. Conducting a detailed

feasibility study and engaging stakeholders early in

the process is crucial for successful substation

design and implementation.
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Power System and Substation Automation Guide

(photo credit: hexagon-automation ) The elements

that characterise distribution automation systems

are given the definition by the IEEE. According to

the IEEE, a Distribution Automation System (DAS)

is " a system that enables an electric utility to

remotely monitor, coordinate and operate 
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