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INTRODUCTION
Sri Lanka mainly uses hydroelectricity, thermal heating, coal power and other alternative energy generation methods to fulfill the electricity requirement. As a developing country, solar energy is also an alternative solution to meet the increasing demand for electricity. Solar power companies in Sri Lanka have joined with the Ceylon Electricity Board (CEB) to implement a solar power scheme called Net Metering in the year 2010 to export excess electricity which is generated by the solar power system to the national grid. The Net Metering concept has been further developed with the introduction of two solar power schemes called Net Accounting and Net Plus. This study is focused on the Net Accounting solar power scheme. In Net Accounting, CEB makes a payment to the customer if the solar power system generates excess energy and, the consumer must make a payment to the CEB for excess energy consumption under existing tariff. The solar power schemes are not profitable for some of the household consumers since the capital cost for solar power system is high. Also, CEB or solar power companies does not provide enough information about the types of solar power systems suitable for the customers. Therefore, the objective of this study to find a break- even point of monthly usage of an electricity bill of a household consumer in Net Accounting over the on-grid system.
METHODOLOGY
This study has been conducted using the theory of the annuity, the concept of present value calculation and variation of the monthly electricity bill. In Sri Lanka, the electricity tariff for the household consumers has been set with several blocks. The following equation is developed considering the electricity tariff structure of the residential sector to see how the monthly electricity bill changes with the monthly consumption of a household consumer.
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In this study, the break-even point of monthly electricity bill of a household consumer is defined as the point where the present value of cost is equal to the present value of the benefit. In the Net Accounting, the break-even points can be found for both cases where monthly consumption is higher and lower compared to monthly production of the solar electricity system. Also, the functions of the present value of cost and the present value of the benefit are developed based on the variation of the monthly bill of a household consumer. Another important factor to consider in the development of equations is the durability of the solar power system. In this study, the warranty periods of the inverter and solar panel are considered as 10 and 25 years respectively and, limit the development of the equations to 10 years since the cost of replacing the inverter is high. Furthermore, the loan payback period is limited to 7 years as most banks in Sri Lanka offer a solar loan for 7 years. Also, the minimum interest rate on solar loans issued by the banks of Sri Lanka is 6.5% which is used to calculate the present values.

The following notations have used in Present Value of Cost and Present Value of Benefit equations.
Notations:
	x  
	= Monthly consumption (kwh)

	y 
	= Monthly production (kwh)
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	= The present value of annuity immediate where n is time period

	i1  
	= Depreciation rate within 2nd year

	i2   
	= Depreciation rate after 2nd year

	c1
	= The unit price for the payment of CEB for first 7 years

	c2
	= The unit price for the payment of CEB for 8 to 10 years


Case 1:  Monthly Consumption (x) < Monthly Production (y) 
In this case, the customer will get paid by the CEB for the excess generated electricity. If one month is considered, the consumer gains benefits from the excess electricity generated as well as from the monthly electricity bill. On the other hand, the consumer only needs to pay for the monthly loan installment within the payback period. Hence the present values of these costs and benefits can be calculated as follows.

	Present Value of Cost = Initial cost of the solar power system = A
	(2)

	Present Value of the benefit
	=
	Present value of the benefit gains from the excess energy (B(x))
	+
	Present value of the monthly electricity bill
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Where, 
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Case 2:  Monthly Consumption (x) > Monthly Production (y) 
In this case, under the tariff structure, the consumer receives a benefit from solar electricity and needs to pay for the excess energy consumed, which can be taken as a negative benefit. Further, the consumer needs to pay the monthly installment for the solar loan up to the payback period. Hence, the present values can be calculated as follows.
	Present Value of Cost = Initial cost of the solar power system = A
	(5)
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RESULTS AND DISCUSSION
The results of the study are given by considering one solar power company in Sri Lanka. Generally, solar companies offer several solar power systems, such as 1.6kW, 2kW, 2.5kW, 3kW depending on the customer’s choice and their monthly electricity. For this study, the results are based on a 2.5kW solar power system that generates about 300kWh per month and the capital cost of this system is considered as Rs.490,000.00.  Further, i1 = 2.5%, i2 = 0.6%, c1 = Rs 22.00, c2 = QUOTE ,c-2.=  Rs.15.50 are considered to provide results. 
Analysis of Net Accounting solar power scheme:
Case 1: Monthly Consumption (x) < Monthly Production (y)
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Figure 1: Present Value of cost and Present Value of the benefit in Net Accounting if the monthly consumption is less than to the monthly production
Result 1:
In this case, the break-even point is identified as approximately 242kWh. As a result, consumers who have a monthly consumption between 0-242kWh can obtain benefits from the Net Accounting solar power scheme. Further, the maximum benefits can be obtained by the consumer who has an average monthly consumption of 300kWh in Net Accounting.
Case 2:  Monthly Consumption (x) > Monthly Production (y)
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Figure 2: Present Value of cost and Present Value of the benefit in Net Accounting if the monthly consumption is greater than to the monthly production
Result 2:
In this case, the break-even point is identified as approximately 358kWh. As a result, consumers who have a monthly consumption between 300-358kWh can obtain benefits from the Net Accounting solar power scheme. Further, the maximum benefits can be obtained by the consumer who has an average monthly consumption of 300kWh in Net Accounting.
CONCLUSIONS / RECOMMENDATIONS
Analysis of feasibility of solar power generation: A Mathematical Modelling Approach has proven that solar energy is profitable for some selected residential areas. This study focused on the purpose of finding a monthly usage of break-even point in a household consumer’s electricity bill for Net Accounting solar power scheme considering the on-grid system. It is reasonable to conclude that Net Accounting is suitable for household consumers with higher monthly consumption. The two cases of Net Accounting have proved that the household consumers who have monthly consumption which equals to the monthly production of the solar power system will get the maximum benefits in 10 years.
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