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Transmission losses form a significant component of the amount of power that has to be gener-
ated in order to meet the power demand. As an example, in a power network with a demand of
10,000 MW and 7% transmission losses, the implication is that the generation must be capable of
supplying 10700 MW, .an extra 700 MW, fully a large power plant that must be built and operated.
Clearly, someone must pay for both the capital investment and the fuel needed to generate the 700
MW of lost power. In the traditional utility, this cost is bundled into the rates together with other
ancillary services and charged in some pro-rata fashion. With competition, this practice still persists
but, more and more, there will be a need to allocate losses to transactions in a more systematic
manner, particularly. one that will account for the network location of the buyer and seller as well as
‘the non-linear interaction among simultaneous transactions. For example, transactions where the
seller and buyer are electrically close may not generate much in the way of losses. Similarly, some
transactions may actually reduce overall system losses while others can have an opposite effect.
Methods that can systematically identify such differences in behavior are therefore required.

This research work concerns about the investigations regarding the transmission loss alloca-
tion of power systems in the deregulated power industry. Recently the monopolistic electric utility
industry has entered an era of freewheeling com;ietition and deregulation, allowing consumers to
buy electricity from any company offering it. The increasing prominence of ideas such as conserva-
tion, energy efficiency, and free markets helped propel the power system toward open competition.
There are certain operating cost associated with power losses cannot be unbundled because of
non-linéar nature of power flows. The loss allocation procedures developed so far can be catego-
rized into incremental, circuit-based, proportional sharing and miscellaneous approaches for loss
allocation including bilateral transactions. Loss allocation is a procedure for subdividing

the power transmission losses into fractions, the cost of which then become the responsibility

of individual users in the power system. Loss allocation does not affect generation levels or power
‘flows in transmission lines, however, it does modify the distribution of revenues and payments at
the network buses among suppliers and consumers. The total loss assigned to a transaction may
differ significantly depending on allocation methodology adopted. Therefore, an acceptable proce-
dure is the crying need to conquer the loss allocation problem. The issue of how to consider the

power loss to the network users has not been established properly. So, to solve the loss allocation
problem; this work demonstrates loss allocation methbdologies based on Incremental Transmission
Loss (ITL) by using DC Optimal Power Flow (DC-OFF). In this study, four procedures have been
developed and discussed in detail.

1. A successive approximation methodology based on ITL of node is called Incremental Loss
Allocation (ILA) procedure. In this procedure, starting from the minimum load level, system total
load is incremented by a small amount; then total loss, power cutput and power output change of
every generaior are estimated by DC-OPF. Incremented loss is calculated and adjusted to the total
loss computed by DC-OPF. This adjusted loss is the allocated loss to a generator. After every itera-
tion (except the first iteration), incremented loss is added to the previous allocated loss and then
adjusted to the total loss as before. Economic Load Dispatch (ELD) mode of operation of the gen-
erators has been applied in this process.

2. A directly ITL based loss allocation procedure called Proportional Allocation (PA) procedure
has also been developed. In this procedure, the positive power injection in a generator bus is multi-
plied by the ITL of that bus and then adjusted to the total loss calculated by DC-OPE.

3. A loss allocation formula has been developed considering that the generators are running
under ELD approach. Using this formula the preliminary losses to the generators are calculated at




first and then correction factors are calculated from them. According to the correction factors the
preliminary losses are adjusted to the total loss computed by using DC-OPF.

4. A New DC-OPF method (NDC) has been developed which is much faster and accurate than
the DC methods developed so far. The main feature of the procedure using NDC method is that the
real impact of every transaction on the transmission system has been considered extensively and
properly. The numerical analysis using this procedure proves that the system losses are shown to be
separable among the buses naturally. No special approximations are required in the derivation of
loss coefficient matrices that are useful tools in the loss allocation equations (ore for loss allocation
to loads and the other for loss allocation to generators). It is extremely simple to formulate and to
implement. This procedure also yields allocation levels generally consistent with the power flow
computations. Comparing several features of the procedures developed in this wotk, it is worth
noting that this procedare has got the highest priority regarding performance and quality in every
sphere of calculation.

Thus, it can be concluded that the proposed loss allocation strategy based on the NDC method
is robust and provides a simple and effective way to solve the loss allocation problem, that is, the
main barrier in the deregulated power market has apparently been subjugated.
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