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ABSTRACT

Around the world, the electrical power sectors are being restructured and deregulated. Traditional vertically integrated utilities have been deregulated and replaced
with GENCOs, TRANSCOs, and DISCOs. In order to maximise efficiency in the generation and use of electricity, competition has been established for GENCOs
and DISCOs. In the power industry, deregulation of the electricity system is anticipated to attract private investment, boost productivity, encourage technological
advancement, and offer excellent customer service along with increased system efficiency. There are now a lot of electricity markets set up for this reason. Special
issues and the benefits of deregulation in the electricity sector are covered in this study.
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Introduction

The ongoing increase in power supply and demand in recent years has made it more challenging for one organisation to efficiently manage both cost and
generation. It is crucial to promote competition in the power market in order to lessen monopoly and guarantee the provision of dependable, high-quality
electricity at a reasonable cost. Restructuring and deregulating the electricity industry can accomplish this. In order to encourage competition, power
system deregulation is changing the laws and policies that control the electrical sector to let consumers select their electricity providers, whether they be
merchants or retailers. Unbundling vertically integrated utilities into separate organisations, usually grouped as generation, transmission, and distribution,
is known as restructuring, and it is a crucial component of deregulation. Open access to transmission networks, retail competition in distribution, and
competition in power generation are all made possible by this division. Open access to the transmission grid allows several generators to deliver electricity
throughout the network, increasing power supply dependability. Customers may choose from a variety of power providers because to retail competition,
which promotes better service and lower costs.
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Figure 1: Deregulated power system

1.1 Crucial Deregulation Concepts

1. Competition: There are two degrees of competition in a deregulated electricity sector:

a. Wholesale Competition: This refers to rivalry between electricity producers.

b. Retail Competition: Increases consumer choice by fostering competition among power providers at the distribution level.

2. Deregulation: The term “deregulation" describes the alteration or elimination of the conventional laws and guidelines that controlled the electric
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power sector. A competitive market environment takes the role of monopolistic control by a small number of regulated utilities in the new market
structure.
3. Open Access: Open access permits independent power producers (IPPs) to supply energy by utilising utilities' current transmission and distribution

networks. This makes the power supply more dependable and competitive.

1.2 Principal Advantages of Power Sector Deregulation

a) Effective Capacity Utilisation: In a competitive environment, power system infrastructure is utilised more efficiently.

b) Better Power Flow: By moving electricity from areas with excess supply to those with deficits, supply and demand may be balanced.

c) Increased Consumer Choice: Having a variety of power suppliers to pick from promotes improved customer service and affordable rates.
d) Transparent Pricing: As electricity prices become more transparent, consumers are encouraged to make more equitable decisions.

e) Optimised Energy Supply: Deregulation promotes improved resource allocation and planning, which results in energy optimisation.

f) Lower Electricity Costs: End consumers gain when competition drives down electricity rates.

g) Technological Advancements: Outdated or ineffective technologies are gradually replaced by more contemporary and potent ones.
h)Increased Usage Efficiency: Customers are encouraged to utilise power more effectively by price signals that are being restructured.

i) Lower Ancillary Service Costs: Coordinated ancillary services and shared reserves lower the total cost of preserving system dependability.

2. ENTITIES INVOLVED IN DEREGULATION

The introduction of deregulation has introduced several new entities in the electricity market place as shown in figure 2 and has
simultaneously redefined the scope of activities of many of the existing companies. Variations exist across market structures over how each entity is

mainly defined and over what type of role it plays in the power system.

In a deregulated power market, various specialized entities perform distinct roles. The major participants include:

a.  Generation Companies (GENCOs):These companies are responsible for generating electricity and selling it at the generation point. They
may participate in long-term contracts or sell power in the spot market.

b.  Transmission Companies (TRANSCOs):These entities handle the high-voltage bulk transmission of electricity from GENCOs to
distribution networks or directly to large consumers.

c.  Distribution Companies (DISCOs):DISCOs are responsible for delivering electricity to end-users over lower voltage networks. They may
also manage billing and customer service functions.

d.  Retail Energy Service Companies (RESCOs):RESCOs act as intermediaries between the wholesale market and consumers. They purchase
power either from the spot market or directly from GENCOs and resell it to end-users, offering competitive pricing and services.

e.  Independent System Operator (I1SO):The ISO is an impartial entity responsible for ensuring the reliable operation and coordination of the

transmission grid. Its key functions include grid management, market facilitation, and balancing supply and demand in real time.

a) Independent Power Producer (IPP):An IPP is a non-utility generator that produces power for sale to utilities or the wholesale
market. IPPs contribute to competition and capacity expansion.
b)  Power Exchange (PX):A PX is a market platform where electricity is traded. It facilitates transparent price discovery through day-

ahead and real-time markets.

f.  Customers: The final consumers of electricity. In a deregulated market, customers have the option to choose their electricity provider based

on pricing, service quality, and other preferences.

In the deregulated electricity market, increased infrastructure utilization increases capital returns and increased competition increases economic energy
transactions. Due to introduction of less costly sources, there will be new power flow patterns. New transmission difficulties will be created and some
existing transmission constraints will be binding more often and with more economic significance. The interconnections are used at their capacity due to
increased interchanges in power markets. This reality has brought into focus the practical limitations of interconnections and the associated problem of
transfer capability. All these issues will have to be considered when transmission planning for a project is undertaken.

Figure 2 explains the transition process from regulated industry to a deregulated one. Constant review and monitoring of all the different markets is done
to track the advancement of the power market. Up to date, the future of the market looks encouraging meeting the aims of deregulation. In this paper it is

discussed the main aim and the potential benefits of the deregulation of the power sector.
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Figure2: Deregulated power utility structure

3. ORGANIZATIONAL MODELS OF POWER UTILITY RESTRUCTURING

Electrical energy may be sold as a product and transmitted as a service. Previously, electricity was seen as a product utilized just at the moment of
delivery and paid for with a single rate. In the last 45 years, various countries have restructured and deregulated their electricity industries. The possible
organizations vary with distinct purposes of electric supply, notably generation, transmission, and distribution to clients or consumers.

A. Vertically Integrated: This approach involves a single business producing and supplying power to distribution companies or customers via a
transmission network. Furthermore, with this system, a single utility controls generation, transmission, and distribution.

B. Integrated Model: This model emphasizes long-term coordination between generating and transmission functions. The generation and transmission
entities are integrated, or at least share ownership. To stimulate competition in generating, a single purchasing agency selects from a variety of generators,
but access to transmission is not granted. This concept eliminates some of the expenses associated with the unregulated economy.

C. Open enter Model: Integrated utilities exist, but independent power producers can enter the grid through wholesale wheeling. Generators have the
right to sell to other utilities, but not directly to customers on a long-term basis. Retailers buy power directly from producers and distribute it via a
transmission network. Transmission lines are freely accessible. Distribution and retail firms are permitted to purchase directly from rival generators,
although they maintain local franchise over retail consumers.

D. Retail Competition Model: This model allows customers to pick their own providers. Transmission and distribution lines can be accessed freely.
Distribution is independent from retail activity, followed by competitive retail wheeling. Retail competition takes use of competitive dynamics by
attracting all ultimate customers to the market. Retail rivalry also drives up transaction costs by necessitating more complicated trade agreements and
metering.

E. Spot Market Model: This model separates generating and transmission organizations. In addition, there is a spot market arranged by the transmission
or grid organization under particular constraints where generators and consumers can compare offers and wants. The spot market operates on a short-
term basis, although generators and distributors can enter into long-term contracts with customers to ensure price stability.

F. Decentralized Generator concept: This concept involves delivering energy directly to users using fuel cells, solar, and wind sources. This paradigm
vary from each nation based on the objectives to be met: Minimize power expenses. Limit environmental impact, Ensure the security and quality of power
supply and to seek private investment.

4. SYSTEM OPERATION IN A COMPETITIVE ENVIRONMENT

Regardless of the market systems that arise in various regions of the world, transmission and generating services will be decoupled from one another.
The generating market will become completely competitive, with several market players allowed to sell energy services or demand side management. In
contrast, the operation of a transmission system is projected to be a regulated monopoly whose duty is to provide open, nondiscriminatory, and comparable
access to all or any energy producers and customers. This role can be enforced by an associated entity known as the Independent System Operator (ISO).
Even though energy markets have a wide range of 1ISO designs and procedures across the world, there are several characteristics that are universal to all
types of 1SOs in order to satisfy their fundamental needs. The I1SO is primarily responsible for the reliability functions in its operating territory, as well
as ensuring that all participants have equal and non-discriminatory access to transmission services through the design and management of the power
transmission system. The 1SO's minimal functions should include operating and coordinating the power system to maintain security. In this instance, a
separate market operator, such as the Power Exchange, is necessary to fulfill market-related duties. Whereas the majority of the 1ISO's tasks will encompass
all dependability and market-related functions, the Independent System Operator is also the transmission owner, such as the National Grid Company.
Figure 3 depicts the ISO's functions at various sizes and time ranges for area units.
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Figure 3: Functions of the ISO

5. RELIABILITY-RELATED FUNCTIONS

The reliability-related functions encompassed two aspects: coordination and system operation. The ISO shall execute system security monitoring activities
and re-dispatch generation as needed to alleviate real-time transmission congestion and ensure system dependability. It also includes all steps required to
preserve the system's security during regular and abnormal operating situations, as well as emergencies. The operator should conduct reliability studies
and planning efforts in collaboration with transmission owners and other market participants to ensure the transmission system's capabilities. Such an
organisation should publish statistics, research, and plans about the transmission system's adequacy. The data must contain locational congestion costs,
planning studies identifying possibilities for actions that might be performed to address grid reliability issues, and cost data for some of these activities.

6. MARKET-RELATED FUNCTIONS

First, an Independent System Operator must be a market facilitator with no business stake in the competitive generating market. The market-related tasks
of an ISO must be carried out in accordance with transparent, understandable regulations and protocols.
a) To allow a competitive generating market, key operational duties include determining available transmission capacity for all channels of
interest in the 1SO region.
b)  Clearly rank the transmission rights of all participants in the 1ISO transmission system. Facilitate the trade of transmission rights on the grid
among parties.
¢) Receive and process transmission service requests from all participants, including transmission owners, within the I1SO region. Schedule
authorized transactions.
d)  Use an Open Access Same Time Information System for information publication.
e)  Follow established rules and processes to manage transmission congestion and allocate costs for generation re-dispatch.

CONCLUSION

Deregulation of the electricity industry is becoming more important in today's energy landscape. Its primary goal is to establish competition throughout
the generating, transmission, and distribution sectors, hence replacing existing monopolistic systems. Over the last few decades, planning and operational
tactics have developed to meet the increasing complexity and needs of contemporary power systems, and deregulation is an important element of that
progress. Deregulation is projected to gain traction owing to the major benefits it provides:

a)  Meeting energy Demand: Ensures adequate energy supply to fulfill consumer demands.

b)  Improved Efficiency and Economy: This improves the overall efficiency and economic functioning of the electricity network.

¢) Promoting Competition: Deregulation promotes competitive practices in energy generation and supply, resulting in improved

services and price.

d) Improves Service Quality and Reliability: This leads to better power quality, service standards, and supply continuity.

To summarize, deregulation is a positive step toward a more efficient, transparent, and consumer-friendly electricity industry.
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