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Abstract- In the present day power systems, due to the 

deregulation of electricity, there has been unfair allocation of 

transmission losses. Hence there is a need for reallocation of 

transmission losses to all the generators present in the system. 

In this paper we are dealing with the sensitive coefficients 

method, which allocates losses to all the existing generators in 

the system. Here we are using Generation Shift Distribution 

Factor (GSDF) And Generalized GenerationShift Distribution 

Factor(GGSDF).These are established from DC load flow 

analysis. The simulation of the 24-Bus system is carried out 

using Mipower software(Version 8.2).  The sensitivity 

coefficients have been obtained for this 24 bus system. The 

obtained results are compared with power generation based 

method. 

 

Keywords: Generation Shift Distribution Factor(GSDF), 

Generalized Generation Shift Distribution 
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I.INTRODUCTION 

 

An appropriate strategy to clear the market in pool-based 

power markets is the utilization of hourly auctions. 

Generators submit hourly vitality (demand) offers and their 

corresponding costs to the power exchange (PX), while 

consumers submit hourly vitality (demand) requests and 

their respective greatest purchasing costs. The power 

exchange advertise administrator, on a n hourly premise, 

fabricates the generator expanding step wise curve of offers 

and the shopper diminishing step wise bend of requests. 

The intersection of these two bends decides the hourly 

showcase clearing cost and permits deciding how much 

energy every generator is apportioned to create. Hourly 

auctions are for the most part performed one day ahead. 

That is, the 24 auctions for tomorrow are typically 

performed today, with the goal that enough time is 

accessible to check the specialized attainability of the 

outcomes. The previously mentioned market-clearing 

methodology does not take into record the system and in 

this way losses are not explicitly represented. Be that as it 

may, continuously operation, consumer meters measure 

their genuine utilizations, while generator meters measure 

their real preparations, i.e., the consumptions of clients in 

addition to the system losses. 

 Naturally, the issue of "who should pay for losses" 

emerges, and those payments establish a generous measure 

of cash. In principle, the two generators and buyers should 

pay for the losses because both do utilize the system and in 

this manner are responsible for the losses acquired. Losses 

are the consequence of the energy exchanges through the 

transmission arrange in which generators and buyers are 

engaged. Unfortunately, losses are nonlinear elements of 

line flows, and nonlinear electrical laws don't permit 

deciding the amount of a line influence stream which is the 

obligation of a given generator or request. Moreover, if 

linearization techniques are utilized to dispense the stream 

of an offered line to generators and requests, the cross 

terms related with quadratic functions don't allow assigning 

straightforwardly losses to generators and purchasers. 

The economic dispatch of an electric power framework is 

to determine a generation plan which won't damage unit 

working points of confinement while limiting the outage 

cost. Attributable to the rate computation, the ordinary 

technique to figure the steady losses from the B-

coefficients is still broadly utilized for constant financial 

dispatch of influence frameworks. Be that as it may, the B-

coefficients are not steady for all extraordinary working 

focuses and this will forfeit the arrangement exactness. 

Their application to age planning depends on the 

accompanying assumptions.  

(i) All the load currents should be maintained at a constant 

ratio with the total current available.  

(ii) The voltage magnitude at each and every source bus 

must be maintained constant.  

(iii) Power factor at each and every source must be 

maintained constant.  

(iv) The voltage angle at each and every source bus should 

remain constant.  

(v) The Rm/Xm ratio for all transmission lines of the system 

is the same. 

 (vi) All load currents should be having the same phase 

angle.  

The outcomes will lose huge exactness if any of these 

made assumptions are violated. To challenge these 

inadequacies, Hill et al. proposed a new Ajn-factor 

technique to improve the already created and developed 

methods.It assumes that the bus voltage stays at a constant 

magnitude and the bus voltage angles change directly 

(linearly) with the active power generation of every one 

unit .TheAjn factor speaks about the variation of bus 
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voltage angle Ө, as for generation yield PGn instead of the 

partial derivative ӘӨj/ӘPGn
[1]

. This method wipes out 

numerous suppositions i.e, assumptions and long 

calculations, but still it requires the load flow to be carried 

too many times thus resulting in poor precision of loss 

coefficients when they are connected to various load levels. 

So we are presenting another strategy for figuring B-

coefficients to over-come the imperfections as expressed 

previously. The calculation begins with an underlying 

dispatch without actually considering power losses. A DC 

load flow model is the one that is used to compute the 

system frameand line flowsloss. The B-coefficients can be 

expressed with the help of sensitivity factors. The line 

flows are taken as a base condition. Then, the generation 

calculation procedures are finished by utilizing an iterative 

procedure. Since the DC approximations are incorporated 

into GSDF's determinations, the base flow estimation by a 

DC model doesn't build any supposition. The assumptions 

of the proposed technique are:  

(i) The proportion Rm/Xm, for every transmission line must 

be much smaller than unity.  

(ii) The voltage magnitude at each and every bus must be 

unity. 

(iii) The angles present across transmission lines are small. 

   The situation of the line outage that the conventional B-

coefficient application cannot deal with is considered by 

changing the sensitivity factors and the line flows. The un-

conforming loading variations are considered by assessing 

and evaluating the on-line B-coefficients in the paper. Thus, 

the proposed technique will overcome the drawbacks of 

traditional approaches already done in this aspect
[1]

. 

II.DC LOAD FLOW 

Complex power that is flowing from bus i to bus j is 

expressed as  

    
         

  
             

As discussed above the following are the assumption for 

the DC load flow:  

(i )   Vi=Vj=1 

(ii)   Xm >>>Rm   

(iii)   -    is small hence COS   -                -    

=   -    

On considering the above assumptions the above complex 

power equation is modified as 

           
 

  
                     -----(2) 

 

   ∑
 

   

 
          ----------(3) 

Here k is the number of branches that are directly 

connected to i 

Rewriting in  the matrix form 

                

For a small change in generation: 

∆Ɵ=           ------(5) 

From the X matrix obtained above theGSDF is obtained. 

III.SENSITIVITY FACTORS 

Using the sensitive coefficients in order to compute the line 

flows for the system security and contingency analysis has 

made it more popular. These coefficients are widely 

acceptable in real time application because of their 

linearity, simplicity, rapidity in computation and accuracy 

properties. 

A. GENERATION SHIFT DISTRIBUTION FACTOR and 

GENERALIZED GENERATION SHIFT DISTRIBUTION 

FACTOR
[2]

 

  After generation rescheduling, the shift in generation of a 

bus to each transmission line can be calculated using the 

GSDF. 

From the reactance [X] matrix obtained above the GSD 

factor can be expressed as: 

       
   

    
 

 

    
[
       

  
] ----------(6) 

where 

   

    
     and 

   

    
     

Therefore, 

     [
       

  
] 

m==1,2,........,NL --------------(7) 

where j and k are the real power flow on transmission line 

m from sending end bus j to receiving end bus k. 

             are elements of the reactance matrix [X] 

Xm is the reactance of the line m 

When the generation at a particular bus changes, these 

changes are observed at the reference bus in order to 

maintain the generation constant. If not a new load flow 

should be re-calculated in order to obtain the initial values 

because the earlier calculated values are the known initial 

line flows. This means that the accuracy of the GSD factors 

is guaranteed only when the generation of the entire system 

remains constant. In order to overcome this drawback 

GGSDF is proposed. The GGSDF calculates the line flows 

in integral form given as follows 

   ∑           

  

   

 

869

ISSN NO: 0972-1347

http://ijics.com

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 6, Issue 4, April 2019



(m=1,2,.......,NL)---(9) 

Where D(m,i) is GGSDF  and is given by  

D(m,i) = D(m,R) +A(m,i) -------(10) 

Where 

       
   ∑            

  
   
   

∑     
  
   

 ----------(11) 

Where R is the reference bus. 

D(m,i) denotes the GGSDF due to the generation of the 

reference busfrom line m [3]. 

B.B-COEFFICIENTS 

B coefficients is called loss coefficient factor of the system. 

it is one of the simplest and efficient method. Here the 

generator power is a function of the transmission losses. 

   ∑ ∑             
  
   

  
   ------(12) 

Taking the derivative of the incremental losses with respect 

to the generation power at bus i we get 

    [
    

           
]--------------(13) 

the b coefficients are obtained from the loss of the powerin 

terms of resistance and the line flow, due to the line m can 

be expressed as 

        
  

The losses due to the entire system can be expressed by the 

summation of overall transmission lines and is given by[4] 

   ∑   
  
      

 -----------(14) 

    ∑                 
  
   ------(15) 

Using these coefficients we are able to obtain the 

contribution of each generator to the total losses that are  in 

the system for a 24 bus system consisting of 11 generators. 

   
                              )+           

                  )+                    

         )+                    

         )+                    

         )+                    

         )+                    

         )+                    

         )+                     

         )+                         )+               ) 

………….…(16) 
Hence 

   

    
                          ..….(17) 

The contribution of each generator to the overall loss seems 

can be know by 

    
  =

   

    
    ………(18) 

Using the above obtained values the actual overall losses 

are calculated for the AC load flow equations. The loss 

components in the system due to each generator is given by 

the above ratio and PL  is the overall losses in the system.    

PLg1 =
  

    
      

      
         

 ×     
 ………(19) 

This helps us in getting the overall losses in the system and 

the contribution of it by each generator. 

IV.POWER GENERATION BASED METHOD 

In this case each generator the power generation on load 

flow analysis based the total transmission losses can be 

divided into their ratio. The generators presentin our 24 bus 

system approximately share the transmission losses of 

37.801044 MW. It has been distributed between the 11 

generators according to their power generation schedule 

ratio.  

       This method is independent of resistance, reactance 

and type of the transmission line based on single circuit 

and double circuit lines. 

Loss contributed by each generator 

=
                                    

                                         
                

 

 

Fig.1.Single line diagram of IEEE 24 BUS System 
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V. OBTAINED VALUES and RESULTS 

The obtained values after the simulation of IEEE 24 bus 

system using Mipower software is given below 

Load Power Factor:      0.979 

MW generation       :1656.7955  

MVAr generation      :478.9372 

MW load             :1619.0000  

MVAr load          :335.9998   

MW loss              :37.8010  

MVAr loss            :142.9404 

Using the values obtained by simulating 24 bus system 

using Mipower software the DC load flow impedance 

matrix is calculated. Using the impedance matrix the 

distribution factors are calculated and the B-coefficients are 

obtained. The losses thus are allocated to the generators 

uing the B-coefficients. 

The allocation to generators using sensitive coefficient 

method is compared with power generation based method 

as show below. 

TABLE 1 

COMPARISION OF SENSITIVE COEFFICIENT METHOD AND 

POWER GENERATION BASED METHOD 

Contribution of 

generators to the 

losses 

Sensitivity 

coefficient 

method       

(MW) 

Power 

generation-

based method 

(MW) 

PLg1 0.321462 0.0273 

PLg2 0.577248 1.5275 

PLg3 0.249638 1.459143 

PLg4 5.009045 5.0158 

PLg5 0 0 

PLg6 9.200245 6.2469 

PLg7 4.633523 5.5858 

PLg8 2.040704 3.2831 

PLg9 6.679778 6.7033 

PLg10 3.262707 3.4198 

PLg11 5.818349 4.5598 

PL(total) 37.8 37.8 
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VI.CONCLUSION 

Here the Sensitive Coefficients method is used to evaluate 

the loss contribution by each generator taking into picture 

the reactances and impedances of each line individually 

and thus loss allocation is done accurately although the 

process is bit tedious where as in Power Generation based 

method the loss allocation is done based on the 

proportionate contribution by each generator towards the 

total losses and these loss allocations are not that accurate 

as that in the above mentioned method. 
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