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CHAPTER 6 

ADVANCED METERING TECHNOLOGY FOR LV 

CONSUMERS 

 

6.1 Advanced metering technology – overview 

Advanced metering technology or advanced metering infrastructure is a fully 

configured combination of systems which is integrated into existing applications and 

processes in the power system. It provides an intelligent connection between the 

consumer and the utility operator. AMI generally include the following sub-systems.  

 

 Smart meters or advanced meters 

 Communication system between smart meters and utility central stations 

(Wide area network) 

 Home area network 

 Meter data management system 

 Operational gateways 

 

Smart meters are solid state programmable devices. In comparison to conventional 

electro-mechanical meters which only record the cumulative energy consumption, 

smart meters have a host of other features. In general, they can have some or all of 

the following features [22]. 

 

 Implementing time base pricing (TOU – Time Of Use, CPP-Critical Peak 

Pricing or dynamic pricing tariffs) 

 Remote meter programmability 

 Provides consumption data to customer and utility 

 Net metering 

 Pre-payment metering 

 Remote meter disconnection and re-connection 

 Direct load controlling or load limiting for demand response purposes 
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 Outage detection and reporting 

 Power quality monitoring 

 Detection of tampers or energy theft 

 Facility for integration into home area network to communicate with other 

devices 

 

CEB already implement Automated Meter Reading (AMR) system for its bulk 

supply customers. AMR is an initial step in reduction of manual meter reading costs 

and eliminating reading errors or frauds to improve meter reading accuracy. In some 

cases utilities globally have migrated from AMR to AMI, or in the case of domestic 

or retail customers sectors, directly from conventional metering infrastructure to 

AMI. AMI or smart metering system is the initial step of realization of concepts of 

modern grids. To envisage, two-way communication between the customer and 

utility, motivation and inclusion of the customer to actively participate in demand 

side management activities. Figure 7.1 illustrates the architecture of a fully fledged 

AMI solution [23]. 

 

 

 

Figure 6.1 Architecture of an AMI solution  
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DER and MDMS stand for Distributed Energy Resources and Meter Data 

Management Systems. Utilities and experts worldwide view AMI as a very good 

solution for minimizing NTL. In this context AMI offers following advantages. 

 

 Requirement of manual meter reading is eliminated; therefore, errors and 

frauds associated are also minimized if not eliminated. 

 All tampers at meter level can be detected easily, therefore, meter level 

tampers will also be minimized 

 Meter disconnections and re-connections are done remotely; therefore, cost 

of utilizing staff for this purpose is eliminated 

 

6.2 Comparison with existing metering and billing system of CEB 

The figure 6.2 illustrates the existing metering and billing system of CEB. It is 

essential to analyze how an AMI solution would merge with or replace existing 

activities in metering and billing operations. 

 

Figure 6.2 Existing metering and billing system of CEB  

 

 

6.3 Cost benefit analysis of AMI 

The actual benefits of AMI are diverse. Financial viability of AMI is more or less 

subjective. Evaluating viability of AMI considering all these areas where benefits 

are anticipated is practically difficult. Diverse input parameters will be required for 
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the evaluation. Such parameters will have to be assumed and used or use results of 

previously available research work. Unfortunately, lack of previous research work 

and studies in the Sri Lankan context poses a problem.    

 

In the circumstances, the benefits of AMI in the areas explained under the section 

6.1 and with emphasis of minimizing NTL are evaluated. The sample of consumers 

selected for the analysis of LV network losses in chapter 5 was considered for the 

study and evaluation. 

 

Total number of consumers in the sample  = 1,135 

 

Assuming all consumers of the selected two LV networks to be single phase, 

 

Number of advanced meters required   = 1,135 

 

Cost of a meter mentioned below is inclusive of the provision of the communication 

system and central data management systems. The cost was obtained from the bid 

price of a reputed supplier quoted to supply an AMI solution similar in configuration 

to the architecture in figure 6.1 for single phase consumer meters. 

 

Investment and operational costs 

Average cost of an advanced meter in LKR  = 8,500 

Total cost of investment for meters in LKR  = 8,500 x 1,135 

       = 9,647,500 

Assuming GPRS or GSM communication for each meter, 

 

Communication cost per meter per month in LKR = 50 

Total cost per year for communication in LKR = 681,000 

 

Based on the standard construction costs of CEB, the cost labour and transport of 

replacement of a single phase meter was taken as LKR 2,000 for the calculation. 
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Total cost of labour and transport for new advanced meter installation in LKR, 

       = 1,135 x 2,000 

       = 2,270,000 

Total investment of the project in LKR  = 9,647,500+2,270,000 

(Cost of meters and installation)   = 11,917,500 

 

Benefits and avoided costs 

It is assumed that 100% reduction in NTL since illicit tapping before the meter is 

more or less negligible in the sample considered. With deployment of AMI, energy 

loss due to NTL will be accurately billed. Therefore, there will be an increase in 

revenue for the utility. 

 

Referring to section Substation G 011, and excluding the energy consumption of 

meters (Power consumption is taken as 1W per meter) 

 

NTL in for 27 days      = 6,794 kWh 

Calculated energy loss per year   = 6,794 x 365/ 27 

       = 91,845 kWh 

Referring to section Substation H 048, and excluding the energy consumption of 

meters (Power consumption is taken as 1W per meter) 

 

NTL in for 21 days     = 715 kWh 

Calculated energy loss per year   = 715 x 365/ 21 

       = 12,427 kWh 

 

Total energy loss due to NTL    = 91,845+12,427 

       = 104,272 kWh 

 

Assuming average power consumption of an advanced meter to be 2W including the 

power consumption of associated communication equipment, the additional power 

consumption of an advanced meter is 1W than in the case of analog meters. 
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Energy consumption of advanced meters per year = 1,135 x 1 x 365/1000 

       = 414 kWh 

 

Energy loss due to NTL excluding energy consumption of meters, 

       = 103,858 kWh 

 

Average selling price of electricity in 2012 in CEB = 15.56 [1] 

Therefore, increase of revenue due to NTL reduction, 

 

Total revenue increase per year in LKR  = 113,248 x 15.56 

       = 1,762,139 

 

Estimated cost of a disconnection in CEB is LKR 800. According to provincial 

billing system data for 2012, the total number of disconnections and re-connections 

and total number of consumers in the year 2012 in WPN was 24,072 and 541,000 

respectively. Accordingly, the number disconnections and re-connections for the 

selected sample of 1,135 consumers are calculated on proportionate basis. 

  

Average number of discon./ re-conn. per year = 24,702 x 1,135/ 541,000 

       = 51 Nos. 

Cost of discon./ re-conn. per year in LKR  = 51 x 800 

       = 40,800 

Since AMI replaces the manual meter reading, the cost of the same is avoided. 

However, the cost of communication is applicable. According to the WPN billing 

information, and based on my calculations, the average cost per manual meter 

reading is LKR 26. Since the cost of communication per meter is taken as LKR 50, 

there will be an additional cost of LKR 24 per reading.  

 

Additional recurrent cost per year for meter reading = 1,135 x 12 x 24 

       = 326,880 LKR 
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Therefore, Total cost saving per year in LKR = 1,762,139+40,800-326,880 

       = 1,476,059 

 

Therefore, Simple payback period of AMI deployment, 

       = 11,917,500/1,476,059 

       = 8.1 years. 

 

Simple payback period of 8.1 years is not a favourable situation for any commercial 

investment. Since the lifetime of a meter is about 10 years, the net savings or returns 

are experienced only after 8.1 years or only for 1.9 years. It is about LKR 2.8 

milliion which is only 23% of the total initial investment over the entire lifecycle of 

the project. Therefore, in 10 years, utility has to make the same investment for the 

meters and costs of meter installations. In the circumstances, deployment of an 

advanced metering system solely for the purpose of arresting non-technical losses is 

not financially viable.  

 

The sample of LV consumer meters selected for the study is not a statistically 

representative sample of the total population of consumers in the province. 

Therefore, viability of a mass scale conversion or deployment of   AMI requires to 

be discussed based on data of a more representative sample at provincial level or 

country level.  

 

There are technical and social issues which need to be further addressed. The 

equipment shall be reliable enough to perform satisfactorily in the local 

environmental as well as power system conditions for minimum of ten years.  Since 

communication technologies are fast developing and transforming, it is necessary to 

assure that the support for the present GSM/ GPRS technology is provided for the 

next 10 – 15 years by the communication service providers. There is a risk due to 

the fact that communication technologies evolve fast. There are other technologies 

such as Power Line Communication (PLC) or Radio Frequency (RF) network 
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technologies which are used with advanced meters. The technical and financial 

parameters associated with such systems need to be separately studied.  

 

Alternatively, NTL in the selected sample can be reduced if not eliminated by better 

management of the existing metering system. The existing induction type single 

phase watt-hour meters in general have a life time of over 25 years. The replacement 

of defective meters in the system by the same type meters, refurbishment of 

metering installation in such way to minimize unauthorized access, strengthening 

inspections during monthly meter reading, implementation of meter seal 

management systems, regular meter testing and inspections and raids etc. are a 

combination of activities which can effectively arrest NTL in a local context. Such 

activities are already being carried out by the utility, and what remains is 

streamlining of such activities with specific targets. The financial investment of such 

work is much less compared to deployment of AMI. Advanced metering systems are 

not locally developed, but have to be imported fully. Therefore, the second system 

of NTL reduction is not only financially beneficial, but it also saves large amount of 

foreign exchange whilst retaining and enhancing the local inputs to the process. 

 

 

 

 

 

 

  

  

 

 

 

 

 

 




