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Abstract- This paper is based on bidding techniques in 

the deregulated power souk. Various countries 

throughout the world modified their power economics 

to make the regulated power system to deregulated 

power system (competition based) to foster opposition 

and improve efficiency. Bidding price reduction and 

stabilization are provided by competition. The profit 

maximization of power utilities is inextricably linked to 

bidding methods. Based on state-of-the-art research, 

authors studied bidding approach and modelling 

methodologies to the various souk types. It also 

examines the competitive souk model of the global 

energy souk. The literature review highlights the fact 

that most study is focused on the supply side of the souk, 

while the demand side is still mostly unexplored. To 

maximise their personal profit in deregulated power 

souk, suppliers and buyers have an appropriate bid 

technique. This sparked a massive research effort by 

academics and practitioners in the worlds deregulated 

power souks. As a result, several authors have proposed 

numerous strategies to tackle the bid problem in the 

power souk. The purpose of this work is to lay out the 

best bid approach for generation companies and end 

users in the power souk. A literature review based on 

bid approaches used in power souk is also included in 

this study. 

 

Keywords- Power souk, Bidding Strategy, Market 
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1. INTRODUCTION 

 

Deregulation of the electricity system ushered in a 

rebellion that forever altered the appearance of the 

Electricity souk. The entry of new competitors into 

the souk resulted in a significant improvement in the 

reliability of the system. Consumers had the option to 

prefer their own operators; something will not do in a 

controlled souk, thanks to the competition that was 

brought about by deregulation. As a result of the 

souk's incorporation of participants, they were able to 

use creative approaches to get them more cost-

effective and consistent, with the goal of increasing 

profits. Several bodies, such as the independent 

system operator (ISO) and the power exchange, were 

created to ensure the efficient working of the power 

souk.  

Bid is an efficient technique to reduce souk 

derelictions by providing equal opportunity to all 

participants, hence limiting souk power. Bidding 

takes place in either the day-ahead or real-time souks. 

The participants must devise a bidding strategy that 

provides the highest possible profit. The researchers' 

major goal is to design effective bidding techniques 

and a countermeasure for all uncertainty. Diverse 

studies dealing with various objectives with the goal 

of profit maximization were conducted to discover 

the best strategic bidding approaches. Various 

limitations were evaluated as part of an approach for 

developing an optimal bidding strategy for profit 

maximization. During this bilateral transaction 

procedure, the DER aggregator earns money. Several 

methodologies for optimal bidding strategies have 

been described in the literature, along with the types 

of uncertainties they face and how to solve them. 

Around the world, the electricity industry saw 

significant reforms, and opposition in the power souk 

grew dramatically, moving from regulated power 

utilities to deregulated souk power. 

 
Fig. 1 Sonak Structure 

 

The loosening of the power souk, open network 

access, and deregulated energy souks, among other 

things, began in the 1980s in the United Kingdom and 

a few other nations [1]. The economic success of the 

country is aided by the efficient working and 

administration of power system. The objective of 

energy reform is to transform monopolies into 

oligopolies, increase accessibility of fuel, design 

power production and information technologies, and 

improve service quality while decreasing prices [2]. 

Several countries across the world have implemented 

souk reform initiatives such as energy souk 

liberalization, privatization, and/or restructuring 

since the mid-1980s.In 1987, Chile became the first 

country to launch a thorough souk reform program. 
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The government of India began reforming the electric 

power business in 2003, when it approved the 

Electricity Act and other laws, including the NEP and 

TP. Since 2008, two power exchanges in India are 

(PXIL) and (IEX) [3]. The three techniques for 

developing bidding models include evaluating the 

MCP, game concept, and competitor behavior. 

 

 
Fig. 2 Structure of deregulated electricity souks 

 

Traders must bid at or near the marginal price in a 

competitive souk to maximize profit. The energy 

souk, however, is not completely competitive in terms 

of price takers. Consequently, electricity firms set 

their prices somewhat higher than their marginal cost 

of production. A price taker uses strategic bargaining 

to take advantage of a defective souk by bidding more 

than the marginal cost [5]. Fig 2 depicts the structure 

of a deregulated energy market. 

The Indian power industry has seen significant 

changes in recent years. The development of 

competitive bid, the expansion of two-sided 

commerce, and the implementation of power trade are 

all contributing to this. The focus of the power souk 

reorganization is to remove monopolies in both 

generation and trading. Consequently, whenever 

possible, competition should be implemented at all 

levels. The sudden changes, however, have raised 

worries about the electrical souk's oligopolistic 

character, strategic bidding by suppliers, souk power 

abuse, price demand elasticity, and other issues. 

There used to be a traditional monopoly structure in 

the electricity industry before deregulation. 

Following deregulation, big consumers (buyers) and 

generators (suppliers) begin to participate in power 

transactions with the assistance of an independent 

system operator to guarantee system security (ISO). 

The competitive electricity souk pits many 

producing, transmission, and distribution firms 

against each other, as well as the ISO. In contrast to 

ideal souk competition, the developing electrical souk 

structure resembles an oligopoly. All of these 

variables combine to make it possible for just a few 

producing firms to serve a particular geographic area, 

and each provider may optimize profit in this 

environment by strategic bidding. Suppliers must bid 

at marginal cost to maximize profit in a fully 

competitive souk. Due to the oligopolistic character 

of energy souks, the problem for suppliers is to 

provide the most optimum offer based on their own 

costs, technological limitations, and competition and 

souk behavior expectations. An optimal solution of 

problem is called bidding approach. 

Depending on the objective functions, restrictions 

will not be accessible, making conventional 

approaches ineffective. One of the basic flaws of 

heuristic methods like GA, SA, EP, and PSO is their 

sensitivity to parameter choices such as evolution 

programming operator probability in GA, EP, and so 

on.  

 

1.1 Souk Structure 

In the electrical industry, energy buyers and 

producers propose bids to the ISO and ISO prepare 

the amount of energy to be traded. Rather of 

competing for individual consumers, merchants in a 

energy souk fight to provide power to the utility. If a 

souk member bid excessively high, the item is unable 

to trade. On another side, purchasers fight for 

purchasing power and may be unable to make a 

purchase if their bids are too low. In the souk, short-

price generators will be pleased. 

The spot price would be driven to a 

competitive level by the power souk's souk dynamics. 

To estimate the market clearing price of trading days, 

the power exchange (PX) takes supply and demand 

bids. The MCP is established based on supply and 

demand bid curves, and all transactions take place 

there (Souk clearing price).MCP is the aggregate 

supply and demand graphs' souk equilibrium 

balancing price. PX's main goal is to create a demand 

requirement plan which satisfies consistency criteria 

while also maximizing societal welfare. In this sense, 

social welfare refers to the total of the consumer and 

supplier surpluses (Fig.3). 

 

 
Fig. 3 Souk Equilibrium point and social welfare 
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1.2 Need of Building Model 

The monopoly in the generating sector is eliminated 

after the power market is deregulated. Any producer 

(supply) or major consumer (buyer) can now sell or 

buy electricity from any location. Energy exchanges 

can be found around the country, providing a forum 

for such transactions between suppliers and 

purchasers. In the global power market, there are 

primarily four types of bidding models. Each one's 

classification is detailed further below. 

1.2.1 Bidding in a one Part 

In first kind of auction, producers bid on behalf of 

different cost every hour, and cost fluctuates. 

Consequently, producers must reflect related 

expenses &limitations while developing the proposal. 

This type of structure doesn’t ensure that the entire 

cost is collected, therefore it is not feasible. 

1.2.2 Bidding in several parts 

A multipart bid is another name for a complicated bid. 

Ramps, start-up and shut-down expenses, no-load 

operation, and energy are all charged individually. It's 

a good bid since it shows the real cost structure as 

well as the generators' technical parameter limitations 

(suppliers).In the market clearing process, the 

winning bid is optimised using an optimization 

technique. It causes the market operator to become 

the decision-making body for unit commitment 

choices, indicating that the market operator is the 

decision-making body. All bids must include all 

required information, and the market operator takes 

the most informed choices. 

1.2.3 Iterative Bidding  

It is the third step in the bidding process. In this kind 

of bidding, both the generator (supply) and the big 

user are permissible to modify/ adjust the offers as per 

specific regulations. This technique may require a 

considerable amount of computation, making it 

unfeasible. Because there is considerable debate over 

whether a single offer is adequate for a market to 

operate effectively, a novel method called as 

asynchronous type bid has been suggested. 

Generators (suppliers) can modify or adjust their offer 

once again after receiving generation stages of the 

initial round of MCP. 

 

1.2.4 Bidding on the Demand Side 

Demand side bidding may be used by large users to 

react to energy costs. Only producing units could 

determine the price of energy before; however, 

demand side bidding has been brought into the 

market, resulting in the maximization of societal 

welfare. Because the market that utilised a least cost 

strategy with producer side bid not exists, this method 

should now be used for bid clearing, which is unjust 

to sellers. In this approach to maximize social welfare 

demand side bidding was formerly prohibited; 

instead, a minimum price approach was used, in 

which large customers (buyers) remained passive and 

their profits were protected by law. Until now, most 

strategic bidding research has focused on the supply 

side of the equation, but many energy markets are 

adopting this strategy owing to its favourable effect 

on social welfare and profit. 

1.3 INDIA’S Bidding Scenario 

Energy trading was introduced in India by 2008. A 

souk was required in our country in which big buyers 

and sellers can gather and purchase or sold electricity 

at frank souk rates. The Electrical Statute of 2003 is 

the driving force behind the creation of such a souk 

place in India. The Power Act of 2003 signaled the 

start of an era of unprecedented innovation in the 

country's electricity markets. Positive regulatory 

measures to foster a competitive souk are also 

ongoing, bolstered by souk operators' efforts to offer 

innovative items and outcomes that advantage 

customer, producers, & the energy industry. The 

unscheduled interchange (UI) souk (with unexpected 

pricing) and over the counter (OTC) trading methods 

were utilized to buy short-term electricity in India 

prior to the creation of power exchanges (which 

typically have high transaction costs). 

Consumers previously wanted a platform that enabled 

them to create standard contracts, control 

counterparty risks, and provide stable, acceptable 

future power price indications. This task can only be 

done using over-the-counter products. India's energy 

trades now trade 30% of all electricity in the short-

term souk, making them a critical component in the 

demand-supply chain. The most significant energy 

trading platform in India is the Indian Energy 

Exchange (IEX).At initially; it just employed a few 

people. The number of players on the souk, on the 

other hand, has raised to 6238, with 29 states and five 

union territories (UTs). 

 

2. LITERATURE REVIEW 

 

This paper [1] examined the best bidding processes in 

the Electricity Souk in detail. In [2, 3] David proposed 

a DP-based solution to the strategic bidding issue. In 

a pool-type electricity souk in England and Wales, 

Zhang et al. [4] suggested a similar method. A great 

deal of study is done on game theory based in 

competition-based energy souks. In an uncooperative 

game model method [5, 6], the bid approach issue is 

addressed by utilizing Nash equilibrium. 

The GA was developed [7] to combine two separate 

bid algorithms to produce bid approach for a DAM. 

The spinning reserve souk, in combination with the 

energy souk, was given the same treatment in [8,]. 

Uredo et al. planned a method for present block bids 

in consecutive power and auxiliary services souk 

places in [9], to evaluate demand uncertainty and 

competitor bidding behavior. Authors in [10] Used a 

stochastic programming method to generate linear bid 

curves for price-taking merchants with price-flexible 

customer loads in the Nord-pool souk. Opponents' 

bidding behavior may be depicted as a discrete PDF 

[11] or a continuous PDF [12] for a traders bid 

choice-making issues. Authors in [13] Discusses the 
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effect of mutation parameter selection on bidding 

techniques in GA. 

When risk limitations were taken into consideration, 

bid for one-sided and two-sided are simulated and 

resolved utilizing GA. The optimum bid approach 

issue is solved using PSO by [15, 16]. Multi-stage 

programming and the swarm-based approach were 

recently utilized in the power souks to simulate 

modest strategic bidding [17]. 

. 
 

Table 1 Characteristics of Models 

 

Models Characteristics 

Single GenCo 

Optimization 

Creating optimization models to characterize the entities in the electrical market to identify 

the best solution. 

Mathematical foundation that is well-established and sturdy. 

Generally concentrating on one unique person in the system while reducing the rest of the 

system to a collection of exogenous variables.  

Usually, no parts of players’ intelligent behaviors are modified. 

It’s difficult to model complicated, uncertain and dynamic systems, or to extract the best 

bidding strategy for GenCos in deregulated power markets analytically. 

Game Theory 

Modeling the electrical market as a game and quantitatively capturing the participants’ 

behavior in a game where one players’ success in making decisions is influenced by the 

decisions of others.  

A collection of game players’ a set of bidding strategies, and a specification of payoffs for 

each feasible combination of bidding strategies are all typically  mathematically well-defined.     

Examining the electrical market’s economic equilibrium by concentrating on the interactions 

of the players.  

Capable of providing a justification and explanation for how strategic bidding behaviors 

effect the GenCos market strength and earnings. 

Everyone is believed to be reasonable, which isn’t always the case. 

Multiple equilibriums are a bothersome problem that arises frequently when solving the 

model. 

Agents-based 

Agents typically have imprecise local information and visibility, which they simply require. 

Although random components frequently exist among variable agents or in the system, no 

centralized control or planning is necessary 

When compared to analytical methodologies, it is more versatile, robust, and simple to 

execute. 

Capable of recording the finer nuances of agent’s activity. This aids in determining the links 

between individual decisions and system behavior 

Capable of modeling the dynamics of non-equilibrium systems as well. 

The mathematical foundation is still in its early stages. 

 
Fig. 4 Modeling literature for bidding strategy analysis in the electricity spot souk 

 

3. ELECTRICITY BIDDING IN SPOT 

SOUKS: MODELING TECHNIQUES 

 

Fig 4 depicts the four types of modeling literature 

for bidding strategy analysis in the electricity 

spot souk: for the participants interactions with 

each other, bidding techniques are studied using 

various models. Agent-based models have been 

used to simulate optimum bidding strategies and 

to imitate human behavior [30].The three 

modeling methods are shown in Table 1 with 

their fundamental features. Recent proposals 
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have also included hybrid and non-traditional 

methods 

 

SOLUTION TECHNIQUES  

 

Focus on the numerous modelling methods utilized to 

resolve the issue of optimum bid approach, which is 

talked in several literatures, based on different souk 

models and pricing comprised in a bid. Based on their 

problem formulation, individually collection of 

models can be broken down to smaller collection and 

techniques. Some of the modelling techniques used in 

optimization models include MIP, NLP, DP, and 

MDP. Other techniques may also be broken down 

into small groups. This method simplifies the profit 

maximization issue for a single player and managing 

the behaviour of another participant.  

Saleh et al. [24] devised a Lagrange easing technique 

for a small GENCO’s optimum bidding strategy, 

which took bilateral contract and unit commitment 

into consideration. Authors of [25] describes a 

method for detecting souk clearance prices that uses 

one and two-side auction processes. To address the 

optimization issue, the linear programming software 

is employed. Yu Z et al. [26] introduced a MINLP 

method for calculating real power, souk clearing 

prices, and auxiliary services. Authors in [27] solves 

the multi-stage stochastic MILP issue, and a study of 

wind power business in Kansas is done as a LP model, 

resulting in greater gain and reduced hazard. 

Bonchuay and his colleagues [28] proposed an 

optimum bidding method for price takers that 

included risk management. It is utilized to solve the 

best bidding strategy issue in multi-hourly trading in 

a uniform pricing spot souk, and the results are 

compared to those of other particle swarm 

optimization methods. To model rivals' bidding 

behaviour in a competitive environment, the Monte 

Carlo (MC) approach is used. Equilibrium models are 

a term used to describe game theory models. The 

profit maximization issue for price takers is eased in 

this method by taking into consideration the strategic 

behaviour of other players' interactions. 

Game Theory is a model of how people interact with 

each other. Game theory can be classified into two 

types: cooperative and non-cooperative. Price takers 

in this model followed certain souk norms and 

interacted intelligently and dynamically with one 

another, enabling the creation of models that better 

mimic competitive power souks. The system's real 

performance, on the other hand, is restricted by its 

technical connections. 

PSO's search method is based on the idea of a group's 

members learning together in both cognitive and 

social ways. For a linear SFE model utilizing PSO 

with a two-level optimization problem presented in 

[29], profit maximization with network constraints is 

obtained. The parameterization methods used to 

create the optimum supply function are investigated 

considering the simulation results. Various 

academicians have proposed non-traditional and 

hybrid methods for strategic bidding problems in 

addition to the three modelling approaches listed 

above. An optimization technique was used to quote 

rates in the PJM souk, and the outcomes were found 

to be reasonable and accurate when compared to 

previous research. Soleimani et al. are a group of 

researchers that came up with a novel way to solve 

[30]. 

 

 
 

Fig. 5 Flow Chart of Optimal bidding strategy 

 

4. CONCLUSION 

 

This review gives an outline of the many projects that 

have been undertaken in the field of souk power. This 

research also included a systematic review of recent 

papers, as well as an examination of bid approach in 

the deregulated power market. Many souks design 

and bid behaviour souks are investigated, and 

numerous models such as equilibrium model, agent-

based models are accessible in the literature for 

investment bid approaches.  
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