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Abstract- Deregulation of the power sectors has been occurring in many countries worldwide. Many reforms have been 
undertaken by introducing commercial incentives in generation, transmission, distribution and retailing of electricity. There 
are many reasons for the  restructuring of the power sectors and it depends on different countries geographical situations. 
MVA-Mile pricing involves load flow analysis to model the power flows on the transmission network to determine 
transmission charge. It expands upon the MW-Mile method into MVA-Mile method that is currently subject to considerable 
discussion and is under analysis. North Indian real test 37 bus test system results  has been reported using MW-Mile and 
MVA-Mile methods and useful for power market. 
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I. INTRODUCTION 
 
In the mid 80s, the economic benefits were 
encouraged by deregulation in the airlines and 
communication sector, and reforms begun to take 
place in the electric power industry. It has been a 
matter of concern that monopolized and regulated 
systems in the past were coupled with many problems 
such as inefficient system management and irrational 
tariff system resulting in the incapability of meeting 
high power demand growth. The Countries like United 
Kingdom, United States and Norway were among the 
first few players to introduce various laws and policies 
of deregulation to take place in their electric power 
industry, in order to introduce more competition in the 
electric power industry. Other nations have followed 
their footsteps for either deregulating their electric 
power industry or considering it. Deregulation 
becomes a common trend in various parts of the world.  
 
This concept brings wheeling of power. Wheeling is 
considered one of the important factors to be 
considered by the power utilities in the modern day 
operations. It has been well accepted that transmission 
utilities should be compensated by performing various 
wheeling services. There has been a huge debate in the 
justification of the various proposed methods of 
compensating the wheeling utilities for the costs 
incurred. The Indian power sector has witnessed 
significant changes since early 1990s. Endemic power 
shortages, poor operational performance and 
precarious financial condition of  State Electricity 
Boards (SEBs) prompted a number of policy and 
regulatory changes  -  focusing mainly on better 
management and control of the power industry and for 
attracting investment in the sector. In India, with the 
enactment of the Electricity Act 2003 and 
implementation of open access, the market structure in 
the power sector changed from the old single buyer 

structure to a multi-buyer model. The energy 
producers could sell power to any buyer using the 
open access provision in transmission and users had 
the choice to choose their supplier which will provide 
the economic and technical benefits. Ever since the 
Indian Electricity Act 2003 has introduced, this 
increased competition among generators and 
suppliers, which improved the sector’s performance. 
Currently many states, which have unbundled the 
SEBs, have reported improvements in their 
operational efficiency and are able to ensure reliable 
power supply to consumers. The incorporation of 
transmission into this competitive framework has 
proven more complicated and is the subject of an 
ongoing debate among utilities, consumers and 
suppliers.  Different methods to determine the pricing 
of wheeled power have been proposed and some of 
them are currently in practice in different parts of the 
world. However, all these methods have been 
subjected to various debates regarding their 
justification and eligibility.   
 
Wu et al. discussed MVA power-flow and loss 
analysis on the basis for allocating the fixed costs and 
power losses under electricity-market deregulation. 
Wheeling pricing using MVA-KM method has been 
explained which applies AC power flow and considers 
apparent power. Ya et al. reported MVA based 
transmission supplement cost allocation.  
 
The components of complex power have been 
computed by the generalized generation distribution 
factors (GGDFs) and the proposed reactive power 
distribution factors (RPDFs).   
Kumar et al. explained MVA-Mile approach for 
transmission cost allocation to Indian power utility. 
This paper presents transmission cost allocation using 
MW-Mile and MVA-Mile methods on practical 37 
bus test system.  
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II. METHODOLOGIES  
 
MW-Mile is also known as Line-by-line method. The 
change in the magnitude of power flow on the system 
caused by wheeling transaction is taken into 
consideration in order to assist in the allocation of the 
wheeling costs of each of the wheeling transaction. 
One distinct feature is the length of the transmission 
lines used in the transaction is also taken into 
consideration when determining thewheeling costs 
MVA-Mile Method, F. Li et al. explained the 
methodology to evaluate the transmission network 
capacity use for firm transmission services including 
wheeling transactions. MVA-Miles method is an 
enhanced charging methodology over MW-Miles, it 
considers the extensiveness of the use of the network 
by network users due to their active and reactive 
power injection/drawn while MW-Mile method 
consider only active power. Still, the MVA-Miles 
method fails to distinguish between the direction of 
real and reactive power flow. The methods work well 
for demand and generation where they either 
withdrawn both real and reactive power or inject both. 
However, in the case of wind generator injecting real 
power and withdrawing reactive power, the 
MVA-Miles method fails to distinguish the difference 
in the direction of the same network user, resulting in 
misleading network charges. The cost is calculated as: 
 

 
 
Where Li= length of circuit i, Fi= pre-determined unit 
cost reflecting the cost/mile of circuit i, (here 
Rs./km),N= total number of circuits in the circuit, Pik  
=power flow imposed on the circuit i by user k, 
Pi=capacity rating of circuit i. The advantage about 
MVA-Mile method is that it overcomes some of the 
limitations of rolled-in-embedded methods. It seeks to 
allocate the cost of wheeling based on the actual 
operating system usages as close as possible. 
However, there have been some concerns raised 
regarding the insufficient recovery of its embedded 
capital costs. This is because the total circuit power 
flows are usually smaller than the full system 
capacities. Hence, MVA-Mile method is only 
charging for a base case network and not taking the 
system reserve into consideration. In the MVA-Mile 
method, there are three different approaches:  
a. Absolute MVA-Mile b. Reverse MVA-Mile c. 
Dominant MVA-Mile which is used to allocate the 
cost to the various users of a circuit.   
 
Absolute approach, charge is calculated by the 
absolute value of the power flow whether it is positive 
or negative power flow .Power flow imposed on the 

circuit i by the user k, Pik is considered based on the 
following condition, 

 r direct and reverse power flows  
  

Reverse approach calculates the charge for each line 
based on power flows. It considers the positive and 
negative power flows. Power flow imposed on the 
circuit i by the user k, Pik is treated based on the 
following condition, 
 

 
 
In the dominant MVA-Mile approach, network users 
are only charged on the basis of direct power flow 
impose on each line and power flow imposed on the 
circuit i by the user k, Pik is calculated based on the 
following condition, 
 

 
 
III. CASE STUDY   
 
MW-Mile and MVA-Mile methods have been tested 
on practical 37-bus test network which are shown in 
Fig.1. A Mat lab program has been developed to 
analyze the MW-Mile and MVA-Mile approaches. 
Test network of 37-bus (Fig.1) has 37 buses, 2 
generators and 49 transmission lines at 220 kV and 
132 kV voltage level. The names of the buses are 
given in Appendix I.  The generation capacity of 1300 
MW is assumed as base load condition and total load 
connected on the system is 911 MW. Annual revenue 
requirement of transmission facility is equal to 843.56 
Rs-Crs. It is assumed in this analysis 100% of the 
transmission cost of services to the transmission utility 
is paid by the load customer.  
 
Table I and Table II show the tariffs of transmission 
cost using MVA-Mile, MW-Mile approaches. Table 
III and Table IX present the tariffs to be charged to 
every load customer using MW-Mile and MVA-Mile 
methods.  Obtained results show that the tariffs for the 
bus no. 1,2,3,4,5,6,28,29 and 31 are found zero as load 
is not connected to these buses and no charges are 
being paid.   
 
It is obvious that the locational transmission price is 
different for methods of MVA-Mile and MW-Mile 
approaches The reverse approach has the minimum  
tariff while absolute approach, it is the maximum  
tariff.  Results shown that MVA-Mile method recover 
higher cost.   
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TABLE I. WHEELING CHARGE USING 
MW-MILE (RS-CRS/MW/YEAR) 

 

 

 

 
Fig.1 37 -Bus Test Network 

 
TABLE 6.20 WHEELING CHARGE USING 

MVA-MILE (RS-CRS/MVA/YEAR) 
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TABLE III. PAYMENT (MW-MILE METHOD) 
RS-CRS 

 
 

TABLE IV. PAYMENT (MVA-MILE METHOD) 
RS-CRS 
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CONCLUSION  
 
In this paper, a case study is presented to estimate the 
transmission pricing of deregulated North Indian 
power system.  Amongst three approaches of 
MW-Mile and MVA-Mile methods, absolute 
MVA-Mile approach has been found economically 
efficient in order to provide sufficient revenue to the 
transmission owner. However, this approach has been 
found to recover more revenue than MW-Mile 
methods. In this approach both active and reactive 
power has been considered. Therefore this pricing 
scheme would be beneficial to deregulated power 
market.  
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