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ABSTRACT: In deregulated market, the various challenges are comes to way but the major problem in the electrical 

market is congestion management of the physical transmission network. In this paper the congestion management has 

been discussed & minimize the same by the calculation of Available Transfer capability by changing the GPF. 

Information of ATC of the transmission network will give the strategy for congestion less network, this computation 

minimizes the risk in the network and sensitivity of the network will be maintained. This paper proposes the evaluation 

of ATC by using PTDF & participation factor. This calculation is made by conventional method & by power world 

simulator 14. 
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I. INTRODUCTION 

 

Introduction In power system restructuring, creating competitive market is the main objective. In the deregulated power 

system framework has been changing the conventional vertical integrated structure [1].Depending upon the policies, 

sellers generating companies may supply the power to buyers (loads) under various conditions like optimal, bilateral 

transaction or fixed participation. Due to all these condition, one or more component of network may beyond their 

limits, so that it causes congestion and further forbidding the security of the transmission network. Transmission 

network component has to be determined before permitting the power transaction.ATC is evaluate of network 

capability unspent in the network for promote commercial process all over. Transmission network transfer capability is 

limited by a number of different mechanisms, including thermal, voltage, and stability constraints [2] by knowing the 

value of ATC; we can obtain the congestion free network for market operation. [4]. the predefined participation of 

generator has to fulfil the load demand that required in real time. So ATC outcomes must calculated the changes in load 

by various generators inspite of single bilateral transaction. [5]This paper describes the theory of generator participation 

factor. 

The methods ATC calculation gives the prospect of change in load participation factor. The total change in load is split 

into various bilateral transactions with the help of participation factor. [7][8]. GPF examines the active power output of 

the generator changes and it is also responsible for demand while generator available for AGC & control of GPF. The 

impact of counting GPF is observed on ATC. The time computation of ATC is reduce by changes in line flow of power 

flow analysis. The load changes value is needed for preparing a data and this value is determine ATC With 

consideration of GPF. 

II. RELATED WORK 

 

There are different methods suggested by various researchers, for calculation and improvement of ATC. The paper 

proposes the evaluation of ATC by using PTDF & participation factor. This calculation is made by conventional 

method & with the help of power world simulator 14. The proposed work is carried out on 11 bus power system. By 

selecting various generator participation factors and the algorithm based on NRM, its impact on network congestion is 

observed. The results are verified by evaluating ATC using Power World Simulator 14.  
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In restructured power system the policies are flexible, so the load bus could require being more than one generator. 

This paper proposed that by variation in participation factors, it is maximum load allowed at bus which provides 

network support without causing the insecurity. This proposed work is carried out on a 11-bus power systems, designed 

in Power World Simulator 14. Load at a specified bus is continuously increased, till it leads to congestion in one or 

more transmission lines of network. It is observed that as generator participation factor changes, maximum allowable 

load at that bus changes. So we can calculate the ATC of the network and can manage the congestion in the network. 

III. CALCULATION OF ATC  

 

ATC is a evaluate of network capability unspent in the transmission network for promote commercial process all over  

already fixed uses “The capability term  here concern  to the power transfer  ability of lines(s) from one area to another 

by bus with reliability”.  

ATC = TTC-TRM-{CBM + ETC}                   (1) 

 

 
Fig-1: Graphical Demonstration  

It is different from transfer capacity in means of that capacity implies specified line(s) rating and that accounts only for 

thermal limit. The other side line capability of other elements in the transmission network. Mathematically, ATC is 

defined as, 
 

Power Transfer Distribution Factor (PTDF) 

In Computation of ATC a generator & a load are considered transaction wise .Direction of flowing active power is 

generator to load. For each way, the ATC value is the maximum MW generator injections that can be transmit to the 

load without spoiling any operating limits such as Line voltage limits, thermal limits and system stability limits. With 

respect to enquire how long the system is insecure condition and how can active power transaction affects the loading 

of the transmission system. It is essential to examine the sensitivities of line flows with regards to bus injections. These 

sensitivities are termed as PTDF.  
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PTDF bringing close together flow direction of transmission lines and change in response to between user interface and 

user is nothing but seller and buyer. For multipartite ATC, the transaction will be between two areas. & its depends on 

PTDF operating point. 

 

GENERATOR PARTICIPATION FACTOR  

GPF is examining the active power output of the generator changes. And it is also responsible for demand while 

generator available for AGC and control of GPF. GPF is the ratio of power change of that generator to the change in 

load of same generator. It is given as, 

ix
k

ik

P

T





                                (2) 

 Where  

ix
 = GPF , 

 ikT
 = change in generator power at   

thi bus due to change in load at  
thk  bus, 

kP
 = Change in load at 

thk bus. 

To calculate the ATC, generating companies & consumer transaction are to be mentioned. This may be areas, injection 

groups, slack bus, a single bus etc. For assignment to exist a transaction of multi generators the areas, injection groups 

and GPF are require. The load flow solution is required for computing the GPF. 

 

CALCULATION OF ATC 

Computation of ATC individual transaction is considered and changes are obtained in line flow. The transaction is 

obtained separately for PTDF & ATC by using NRM. PTDF is the one dimensional relationship between the amount of 

the flow on a line and a transaction. The change in line flow associated with a new transaction is then,  
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Max

ijmnp , = the maximum allowable transaction amount from zone m to zone n. 

 ATC of the transmission network is restrained by the minimum transaction permit to overall lines. 

 
Max

ijmnijmn PATC ,min
                             (5) 

 

 After ATC calculations, network congestion can be avoided in case of known ATC, a proper methodology can be 

applied to improve it. ATC being calculated by vary the GPF. 
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IV. EXPERIMENTAL RESULTS 

Case study  

Outcomes of change of GPF on ATC of transmission network has been evaluated on 11 bus system as shown in fig-2 

 
Fig 2 Eleven bus power system 

 

The above fig 2 shows the 11 bus power system in which bus 1,bus 10 and bus 11 are generator buses and bus 3 , 

bus 4 where as  bus 5,bus 6,bus8 and bus 9 are load buses.by change in load at bus 3, 8 & 9 the transfer capability has 

been computed from that ATC is evaluated which has been summed up in the Table 1.  

 

Algorithm 

  

1. GPF are set 

2. base case  such as, bus voltage, bus angle ,power flows  and current flow are computed 

3. A variation in active power at a load bus is applied and power flow analysis using Power Word Simulator 14 is 

computed. 

4. The line PTDF and ATC for each transaction has been calculated. 

5. Individual TC has been calculated for each transaction after that ATC of the network is calculated. 

6. The next transaction is applied and the steps 3, 4 and 5 are repeated. 

 

The PWS 14 Simulation software is designed for ATC computation. The consideration of bus load changes GPF and 

ATC is set and computed linearly.  
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Table-1: Available transfer capability, considering various generator participation factor and changes in load at bus 11 

Sr. 

No 

Applied 

Change 

in Load 

at bus 5 

(MW) 

Generator 

and Load 

Bus Pair 

Transacting 

power MW 

x1=0.4    

x2=0.3  

x3=0.3 

N/W ATC when 

Individual 

Transactions are 

of  concern 

(MW) 

N/W ATC (MW) for 

Simultaneous Power 

Transaction from all 

Generators to Bus 5 

1 5 

1---5 2   

337.85 10---5 1.5   

11---5 1.5 113.35 

2 10 

1---5 4   

296.23 10---5 3   

11---5 3 88.86 

3 15 

1---5 6   

245.08 10---5 4.5   

11---5 4.5 73.52 

4 20 

1---5 8   

151.75 10---5 6   

11---5 6 45.52 

5 25 

1---5 10   

118.611 10---5 7.5   

11---5 7.5 35.58 

6 30 

1---5 12   

96.65 10---5 9   

11---5 9 28.99 

7 35 

1---5 14   

72.67 10---5 10.5   

11---5 10.5 21.8 

8 40 

1---5 16   

53.94 10---5 12   

11---5 12 16.18 

9 45 

1---5 18   

38.72 10---5 13.5   

11---5 13.5 11.61 

 

Congestion management is a major issue in deregulated power system .In this paper by using ATC calculation can used 

to provide information about capability of the network with change in GPF which gives congestion free network and 

hence can be used as a tool for congestion management. In order to prove the proposed statement a 11 –bus power 

system is designed in Power World Simulator 14..  
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Fig.3 ATC & Load Variation  

 

The 11-bus system has three generator buses and five load buses .In order to obtain the congestion point, load at a 

specified bus is increased. In this system load at bus-3 is continuously increased in steps of 5 MW till congestion point 

is reached.   

The mitigation point shows the congestion in the network. 

V. CONCLUSION  

The ATC values are determined by NRM. It is observed from table I that as the load increases, transacting power 

through various branches of network changes leading to decrease ATC of the network. From fig 3, it can be observed 

that the point of mitigation of the load curve and the ATC curve shows the congestion point. The network will be free 

from congestion as long as ATC curve is above the load curve at that bus. Change in load is shared by different 

generators depending upon their participation factor. Congestion management is a major issue in deregulated electrical 

market to remove congestion in case of known ATC, a proper strategy for its improvement must be applied. Here a new 

approach for; ATC computation by changing the participation factor is being evaluated. 
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