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ABSTRACT

This paper presents simple and novel method to estimate the total energy loss (technical
and commercial) in different parts of the power distribution system. Based on the proposed method,
a comprehensive software solution has been designed and developed using the Internet technology
for Web based energy audit and accounting for power distribution utility. Further, a set of test cases
has been designed and performed to check the proper functioning of the software and proposed
methodology.

1. INTRODUCTION

The economic growth and development of a country depends heavily on the reliability and
quality of the power. In most of the countries the gap between demand and supply of electricity is
increasing due to rapid growth in industrialization. Generally, rigorous planning is done for the addition
of the generation and expansion of the transmission networks using modern technology. However, the
distribution systems have generally grown in an unplanned manner resulting in high technical and
commercial losses in addition to poor quality of power. The technical loss is due to Ohmic loss or I2R
loss in the conductor besides Iron loss or No-load loss in the transformer and usually determined
through load flow study. The commercial loss, on the other hand, is due to theft and pilferage, meter
tampering, unauthorized connections and un-metered supply. In general, most of the commercial
losses occur in the power distribution system. In most of the developing countries, the commercial
loss is as high as 2/3 of the total Transmission and Distribution (T & D) losses. Though most of the
existing literatures focus primarily on the technical loss calculation [1, 2], there is a need to address the
commercial loss in distribution system.

In view of the above, a concept has been proposed to estimate the energy losses (technical
and commercial) in the power distribution utilities in this paper. Based on the proposed method, a web
based Energy Audit and Accounting Software (EAAS) system is designed, developed and tested. The
developed software has capability to provide both monthly and yearly record of energy losses (technical
and commercial) at different hierarchical levels of the power distribution utilities.

2. ENERGY  LOSS  CALCULATION

A typical distribution system consists of primary, secondary and low voltage (LV) distribution
feeders. These feeders operate at different voltage levels. The primary distribution feeder emanates
from sub-transmission network and terminates at a distribution substation. At substation, voltage is
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