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Abstract 
With the increase in competition there is very much a need of restructuring the system to get better power with higher efficiency 

and minimum losses. Consumer demand increases and due to this, there is overcrowding of transmission lines and so congestion 

occurs. Congestion is a critical issue and needs to be managed effectively. Congestion generally occurs in transmission and 

distribution systems and main factors leading to congestion are load shedding, generation failure, line outages etc. This paper 

discusses some of the useful methods for congestion management in restructured market. 
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1. INTRODUCTION 

Transmission system is the major component of power 

industry. Regulated industry is the one where only one 

entity  generates, transmits and distributes power but with 

the increase in consumer demand and competitive market 

there is a need of privatization or restructuring the power 

system. In restructuring of power system the system is 

divided in three main parts as gencos, transcos and discos 

[2]. These are three main agencies gencos as generation 

company, transcos as Transmission Company and discos as 

distribution company. There are a lot of advantages of 

deregulation as it encourages the competition. Deregulation 

avoids the monopoly in the market and here consumer gets 

the best quality of power at cheaper rates. In competitive 

industry congestion problem occurs because of limitation of 

line to accommodate all the power demand [1]. 

 

2. RESTRUCTURING MARKET 

Restructuring is the process to change the power market 

according to the current scenario. As we came  know, the 

term restructuring firstly was coined by the United States of 

America and later on it came in the market in Norway, 

Australia etc. but in these countries it was used only for 

design and infrastructure. In regulated markets, there is only 

one source for generating, transmitting and distributing. 

Restructuring of power system means deregulating the 

system and  system is sub divided into three main systems 

that are gencos, transcos and discos. Gencos is generating 

company, transcos is transmission company and discos is 

distribution company [3]. The new technology is much 

better and more reliable. Restructuring of power system 

gives the better use of electricity. The main objectives of the 

deregulated markets are that the restructuring of power 

market gives the power to all consumers according to their 

demands. Restructuring of power system encourages the 

competition and also encourages the quality of electricity 

supply to the consumers. Due to the restructuring of power 

market there is much better flow of electricity and quality of 

the services. There are many benefits of the deregulation it 

avoids monopoly and encourages  competition, consumer is 

assured good quality of power at a reasonable price. The 

system capacity is used very efficiently in restructured 

market. In deregulated market there is an optimization of 

energy supply. We discuss many methods which are very 

useful for mitigation of congestion. 

 

Some of the main components of deregulated power system 

are: 

 

2.1 Independent Power Producer (IPP) 

An independent power producer is an entity which is not a 

type of public company. It is a utility which produces power 

for sale to private firms and end users. It is also called as 

non utility generator. 

 

2.2 Independent System Operator (ISO) 

It is the organization in a state especially in the United 

States which monitors and controls the electric grid of that 

state. There is a commission which takes care of this entity 

that is Federal Energy Regulatory Commission (FERC). 

This entity is formed on the direction of FERC. ISO is an 

independent body that ensures a flexible and a reliable 

power system. 

 

There are different methods for congestion 

managements[6][15] like management of reactive 

power[18], voltage stability, load shedding [7],  placements 

of FACT devices etc. but the above all methods manage the 
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congestion from generation side but the new scenario needs 

congestion management from load side. Distributed 

generators are one of the good methods for congestion 

management because they help to manage the congestion 

from load side. With the deregulation congestion 

management becomes simple and can be managed quite 

easily. The method of distributed generators is most 

appropriate because of ease of installation and low cost. In 

this paper we present different techniques for congestion 

management and a review of restructuring of power system. 

 

3. CONGESTION MANAGEMENT METHOD 

The different methods used for congestion management are 

discussed. Nodal pricing, highest locational marginal 

pricing, difference between locational marginal pricing etc. 

are the main methods adopted for congestion management. 

Optimization is technique which is performed for reduction 

in generator cost and to maximize the benefits for the 

consumers. 

 

3.1 Nodal Pricing 

It is a technique to find out the prices where market clearing 

prices are to be found out for a large number of positions on 

the grid called nodes. Here every node represents the 

position on the transmission system where energy has to be 

injected by the generators. The price at each node shows the 

locational value of energy which includes the cost of energy 

and the cost of delivering it. Due to congestion all the 

stability limits are changed and so pricing has also to be 

changed. We have to take care of congestion management in 

nodal pricing because power flow is affected due to 

congestion. 

 

3.2 Locational Marginal Pricing 

For managing the transmission congestion there is a process 

called locational marginal pricing. In LMP method cost is 

calculated by the offers submitted by participants from the 

market and the cost from transmission usage is the increase 

in cost of the redispatch required to accommodate that 

transmission usage. If there exists a congestion in the 

systems, then at different position there is different LMP 

and when there is no transmission congestion there is zero 

charge for transmission usage. While calculating locational 

marginal pricing, factors taken into account are supply bids, 

demand offers and the physical aspects of the transmission 

including other operational constraints. 

 

3.3 Highest LMP Method 

Highest locational marginal pricing method is used for the 

placement of distributed generators in transmission for 

managing congestion [12]. Without congestion the LMP of 

all the buses are same but if there is a congestion in the 

system, these vary. In this method, after finding the LMP of 

all the buses we have to arrange them in priority order. The 

bus with highest LMP is ranked no. 1 and accordingly all 

the buses are arranged. To get the LMP of all the buses we 

place, distributed generators according to their LMP and so 

congestion is avoided to a great extent. 

3.4 LMP Difference Method 

Although Highest LMP method is a simple method but in 

certain cases by using this method a situation arises when 

congestion increases in the transmission line. So we can’t 

say this method is more convenient and to avoid congestion 

another method LMP difference method that is more reliable 

and efficient [20]. In LMP difference method we have to 

find out the LMP of two buses and take their difference. To 

check the difference between LMP of different buses, we 

arrange them according to their priority and then select the 

position of distributed generators. This method is useful for 

managing the congestion, so this method is generally used 

more often in comparison to highest LMP method. 

 

The distributed generators are placed at different positions 

of transmission line to avoid congestion but the size of 

distributed generators have not been considered and our 

main perspective is the reduction in the cost of the system. 

There is a different method to find the size of generators. It 

is to calculate the performance index. Performance index is 

based on the generator cost and is used to find size of the 

distributed generators. 

 

4. CONCLUSION 

In the restructured scenario of electricity market congestion 

management of transmission lines is difficult task. 

Congestion is a critical issue and have to be manage 

effectively. Different methods employed for congestion 

management which we described. 
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