
Chapter 7 

Conclusion and Recommendation 
7 .I Conclusion 

The objective of this study is to identify and fmmulate proposals for network 

reinforcements of the MY distribution network in order to: 

(a) Operate at optimal level of losses 

(b) Provide electricity in sufficient quantity and acceptable quality 

(c) Ensure efficient electricity distribution based on change of load pattem of 

the large committed load and general load growth 

The results of the study is subject to the limitation that future demand growth has 

been estimated assuming that the growth occurs unifonnly over the selected zone for 

any given category of consumers (i.e. domestic, industrial or commercial). The other 

limitation is the inaccuracies in input data, mainly those used to obtain the load 

pattem. As these data were manually recorded an eiTor of about I 0% is estimated due 

to time mismatch and human eJTors in reading and recording. 

The techniques described in this study allow a loss reduction strategy to be 

formulated, based on experience of a typical segment of the network under 

consideration. The benefit is that loss reduction measures can be targeted to have the 

most impact on the system. For planning purpose, the results of a well chosen pilot 

scheme can be applied to the entire network, thus allowing the total cost of the 

scheme and the resulting benefits to be evaluated. 

Distribution feeders usually have a tapering load distribution along their length. 

Experience shows that about two third of losses on these feeders arises in the first 

third of the main feeder length. Small projects may be undertaken solely to reduce 

these losses. The most significant of these measures include reconductoring heavily 

loaded feeder sections. Reconductoring is really viable mainly for overhead networks. 

It could be viable for underground circuits only when the cable is ducted and can be 

easily removed. It is generally not viable to replace direct buried circuits solely for 

loss reduction. 
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The expected perfonnancc of the MY network achievement figures are based on the 

load forecast and timely implementation of the proposals as scheduled. 

One of the primary objectives of this study is to design the MY network to operate at 

optimal level of losses and to ensure an efficient power distribution system. From the 

results of the study it was observed that percentage power loss has been reduced from 

3.0 to 2.3 percent and energy loss from 2.0 to 1.2 percent. 

Upgrading the network capacity is achieved by reinforcing the network with new grid 

substations, MY lines etc., so that the network shall be able to supply the increased 

power demand, maintaining the proper voltage levels at minimum losses. 

Implementation of network reinforcement proposals of this study would ensure 

adequate level of upgrading of the overall network capacity to the future demand 

cfTcctively and efficiently. 

Proposals arc made with reliability considerations to the attention in feeding 

arrangements during power failures. 

Distribution system loss reduction presents an excellent opportunity for improved 

energy efficiency. Economic and environmental pressures now compel a major focus 

of attention on such losses. Loss evaluation can be both difficult and complex. 

Development of policy and programme requires a lot of both technical and 

judgmental analysis. This study summarizes approaches to reduce losses in power 

distribution system. 

7.2 Recommendation 

Distribution loss is quite high in rural areas. Therefore urgent improvement measures 

arc to be taken to reduce this loss. The main problem of the rural distribution system 

is its large number of low load consumers distributed over a large area. This is a 

consequence of the habitat pattem of the region where the distance between 

homesteads is comparatively large. Another problem is that the length of L Y lines far 

outweighs the length of MY lines. For optimum loss reduction, the MY to L Y ratio 

must be I: I. Another factor is the lengthy single phase lines that also contribute for 

the (R loss. 
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7.2.1 Optimization of Distribution System 

The optimum distribution system is the economical combination of medium voltage 

lines, distribution transfotmers and low voltage lines which depend on the location, 

load density, diversity of the system and the capital cost. These factors vary from area 

to area. Lower the MV /LV line length ratio, the higher will be the voltage drop and 

the line loss. To reduce this loss and improve voltage, MV/LV line length ratio should 

be optimized. 

This calls for decentralization, wherein the high capacity transformers (viz 160 KVA, 

250 KV A) are replaced by low capacity ( 100 KV A), which would result in optional 

placement of transfonners, thereby reducing distribution loss through optimization of 

MV/L V line length ratio. 

Moreover, in the existing system it is seen that the LV lines are extending up to 

kilometers of length with the transformer at one end. In this condition, the transfonner 

position is to be shifted to the centre of the distribution load. This will improve 

regulation and at the same time reduce losses. 

7.2.2 Loss Management Policy 

The policy on losses is to manage them as a real distribution cost. It is required to 

balance the system development so as to minimize the total cost of supply to the 

customers and thereby to optimize economic efficiency. This means that losses are 

considered as a cost in decisions affecting the system, for example in the sizing of 

new circuits, network development projects, operational sectionalizing, etc. 

The cost of reducing losses is balanced with the long tenn cost of supplying them. 

The policy shall recognize that a kW of network losses is equivalent to committing a 

kW of generation, transmission and distribution system, over the long term. 

Adjustments are of course made for load diversity and the compounding effect of 

losses up through the power system, a kW of distribution losses itself causes fwiher 

losses upstream. 

In costing losses the long nm marginal cost of supply shall be used. This is 

differentiated into capacity or plant (per kW) and energy or fuel (per kWh) 
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components. It is recommended to use a capitalization period of 25 years and a 

discount rate of about I 0% for economic analysis. The capacity cost of losses IS 

quickly recovered fi·om an investment in loss reduction. The upstream capacity IS 

released straight away and in most cases is quickly utilized. The energy cost is spread 

out over time and is gradually recovered. 

There shall be an active Demand Side Management programme to encourage end usc 

efficiency. The tariffs shall be based on the long tun marginal cost of supply. The 

economic benefits of end use efTiciency shall reasonably and accurately be reflected 

to the customers. The effect of this programme will be reflected in the growth rates 

used. 

7.2.3 Loss Reduction Programme 

Loss reduction guidelines shall be fmmulatcd to assist in implementing loss reduction 

policy in the planning and in the design stages. The technical loss component of the 

distribution loss can be reduced considerably by adopting system improvement 

measures such as: 

(i) MY network reinforcement 

(ii) Capacitor placement in MY distribution network 

(iii) Conversion of single phase line to three phase line 

(iv) Balancing of lines 

(v) Phase prediction and phase reconfiguration etc. 

Replacement of faulty energy meters would further reduce the non-technical loss. The 

energy consumption tendency is higher if the meter is faulty. 

Extensive briefing and training are required to win the attention and supp011 of a large 

number of people at every level in the distribution function. Load and network 

databases have to be streamlined to facilitate annual audits of system loss levels and 

annual reviews of optimal sectionalizing on the major networks. 
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7.3 Further Research Areas 

Distribution loss reduction requires a wide range of measures. 

• Network reinforcements 

• Operations 

• Design 

• Major development projects 

7.3.1 Network Reinforcements 

This topic has already been discussed in the report. Other research areas arc: 

7.3.2 Operations 

Optimal scctionalizing of networks, balancing of loads across feeders and transformer 

switching are the cheapest measures for reducing losses. These can be complicated 

exercise, but simple formulae can be used to realize most of the benefits. The degree 

to which losses can he reduced by these measures is small. However all opportunities 

must be availed of to optimize network efficiency. 

7.3.3 Design 

Loss reduction can he achieved by optimal sizing of new equipment being added to a 

power system. This relates to selecting sizes to minimize the total cost of supply 

rather than selecting the minimum equipment rating to accommodate the load in 

question. The main issue here is economic sizing of conductors and transfonners and 

MY/LV line construction. 

7.3.4 Major Projects 

The most significant means of reducing distribution system losses is through major 

development projects. These are undertaken for a number of reasons. The primary 

reason is usually to provide additional capacity to supply major new load. Other 

reasons include relieving load congestion, improving standby capacity or improving 

quality of supply. These projects usually target heavily loaded networks and cause 

significant reduction in losses. Such loss reductions, though usually not the primary 

reason for development, provide substantial benefits and help to justify the project 

capital expenditure. 
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