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CHAPTER 7 

CONCLUSIONS, REMARKS AND DISCUSSION 

 

Losses in electrical power systems have become a serious problem to utilities 

worldwide. Amidst the global crisis for energy where the costs are ever increasing, 

the attention of utilities has shifted towards reduction of losses. The economic, 

financial and social consequences of power system losses are being gradually 

understood. As such, utilities and countries as a whole are devising various measures 

to arrest losses in electrical power systems. However, an initial and essential step 

towards reduction of losses is accurately estimating losses.  

 

Losses in electricity distribution represent dominant part in the overall power system 

losses. In the Sri Lankan context, losses in the distribution system are around 10% of 

gross electricity generation when the total losses in generation, transmission and 

distribution amount to 14% in 2012. Though this can be viewed as a reasonably 

good level, when compared with the power system losses in rest of the developing 

countries in the region, country need long strides to reach the levels achieved by the 

developed countries. 

  

In our efforts to arrest losses, it is of paramount importance that the losses are 

estimated accurately. It is a pre-requisite before developing strategies to counter 

losses. Since distribution losses have the major share in power system losses, 

accurately estimating distribution losses is a key to proceed. Distribution loss itself 

has components which have been discussed in detail in this thesis. Therefore, it is 

required to segregate distribution losses to identify the losses at different levels. The 

thesis was aimed at segregating distribution losses in the distribution system of 

Western Province North of the Distribution Licensee 2 of CEB. WPN is a key area 

in the distribution system of CEB which generate 16% of its revenue. There are 12 

such provinces in the distribution system of CEB. 
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The distribution losses at different levels namely, medium voltage network, 

distribution transformers and low voltage networks were separately estimated. The 

total energy loss as a percentage of energy input to the province was 7.1%. The 

medium voltage network loss was 1.14% of energy input. The losses in the power 

distribution transformers were at 0.8%. The low voltage network loss as percentage 

of energy input to the province was 5.1%. However, the same as a percentage of 

energy input to the low voltage network was 15.7%. This implies that losses in the 

low voltage network are considerably high, even though its true gravity is not 

reflected in the overall picture. The situation was subjected to further analysis 

segregating low voltage network loss into technical and non-technical components. 

This was done in a selected area of the network, since it was practically difficult to 

handle the entire network.  

 

The sample study showed an interesting picture which was an eye opener for the 

utility. Total energy loss in the two substations selected were 13.9% and 8.8% 

respectively. Technical losses were calculated to be 5.1% and 4.8% respectively. 

Non-technical losses accounted to 8.9% and 3.9% of the energy input to the two 

substation networks selected. Interestingly, the consumption of street lamps was 

estimated to be 4.8% and 1.8% respectively. Since all consumer meters in the 

selected networks were tested, test results are interpreted with a view of 

understanding the contribution of metering problems to non-technical losses. 

Following important conclusions can be drawn with regard to the sample study. 

 

 Street lamp consumptions can be very high as they not metered or billed 

properly. It is high need of time to device suitable methods to meter 

consumption of street lamps 

 Presence of defective meters contributes significantly to NTL. Well 

organized regular meter testing and replacement programmes are essential to 

overcome the problem 
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 Utility must adopt proper seal management systems, refurbish meter 

installation fully without correcting only the meter, to prevent or minimize 

avenues for unauthorized access 

 Proper sealing and installation practices should be used right at the time new 

connections are given to prevent addition of new cases which might 

contribute to NTL 

 Setting up standards for regular meter testing programmes at utility or 

regulator level 

 It is required to device programmes such analysing consumer consumption 

patterns to identify power pilferages 

 

It is recommended to have broader surveys to determine low voltage network losses 

such that entire network can be modeled with sufficient accuracy. It will enable the 

utility to implement loss reduction measures very effectively. 

 

With regard to advanced metering technology, it is not viable to replace existing 

meters for the purpose of arresting non-technical losses only, but with clear 

objectives for reaping other benefits of advanced metering such as a platform 

interactive consumer participation for energy conservation, implementation of time 

of use tariffs to curtail system peak demand, power quality, interruption and failure 

management etc. The relatively short lifetime of advanced meters which is around 

10 years, will be a decisive factor when full scale deployment of AMI is considered. 

It will be a huge cost to the utility and country as a whole to replace about 5.5 

million meters every 10 years. The time taken for such a replacement programme 

will be in years. Smart meters will have to be replaced about 3 times to cover a 

single lifetime of existing electro-mechanical meters. In the circumstances, it is 

strongly recommended to have pilot programmes, since evaluation of AMI 

deployment on a broader basis, not confining to non-technical loss reduction 

requires a lot of inputs. Lack of locally done studies in this regard is a problem for a 

proper evaluation.   




