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	Chapter 1 General principles 


1. Control Period and Review period 
The Control Period or Review Period suggested under this paper shall be of three (3) financial years. First year of the Control Period shall commence from the FY 2010-11 and shall cover up to the end of financial year 2012-13.
Provided further that the tariff determined as per the Approach paper for the RE projects commissioned during the Control Period, shall continue to be applicable for the RE projects for the entire duration of the Tariff Period as specified in this approach paper .
The generic tariff determined for Solar PV projects based on the capital cost and other norms applicable for the year 2010-11 shall also apply for such projects during the year 2011-12; and the generic tariff determined for Solar thermal projects based on the capital cost and other norms for the year 2010-11 shall also apply for such projects during the years 2011-12 and 2012-13.

Provided that (i) the Power Purchase Agreements in respect of the Solar PV projects and Solar thermal projects as mentioned in this clause are signed on or before 31st March, 2011; and (ii) the entire capacity covered by the Power Purchase Agreements is commissioned on or before 31st March, 2012 in respect of Solar PV projects and on or before 31st March, 2013 in respect of Solar thermal projects.
2. Tariff Period 
The Tariff Period for Renewable Energy power projects except in case of Small hydro projects below 5 MW, Solar PV, and Solar thermal power projects shall be thirteen (13) years.
In case of Small hydro projects below 5 MW, the Tariff Period shall be thirty five (35) years. 

In case of Solar PV and Solar thermal power projects, the Tariff Period shall be twenty five years (25) years.
Tariff Period under this approach paper shall be considered from the date of commercial operation of the renewable energy generating stations.
Tariff determined based on the principles stipulated under the approach paper shall be applicable for Renewable Energy power projects, only for the duration of the Tariff Period as stipulated above. 
3. Project Specific Tariff
Project specific tariff, on case to case basis, shall be determined by the Commission for the following types of projects:
· Municipal Solid Waste to Energy  Projects; 

· Solar PV and Solar Thermal Power projects, if a project developer opts for project specific tariff: Provided that the Commission while determining the project specific tariff for Solar PV and Solar Thermal projects shall be guided by the provisions of Chapter 7 and Chapter8 of this approach paper respectively;
· The renewable energy projects that have been commissioned but the tariff is not specified by the OERC and for which no energy purchase agreement has been signed and have not opted for the pricing mechanism under the REC framework; 
· Hybrid Solar Thermal Power plants; 

· Biomass project other than that based on Rankine Cycle technology application with water cooled condenser;
· Any other new renewable energy technologies approved by MNRE in future.
Determination of project specific tariff for generation of electricity from such renewable energy sources shall be in accordance with such terms and conditions as stipulated under relevant Orders of the Commission. 

Provided that the financial norms as specified under Chapter-2 of the approach paper, except for capital cost, shall be ceiling norms while determining the project specific tariff.
4. Petition and proceedings for determination of Tariff 
A petition for determination of project specific tariff shall be accompanied by such fee as may be determined by Regulations and shall be accompanied by:
· Information regarding financial parameter and technology specific parameters as case may be; 

· Detailed project report outlining technical and operational details, site specific aspects, premise for capital cost and financing plan, etc. 
· A Statement of all applicable terms and conditions and expected expenditure for the period for which tariff is to be determined. 

· A statement containing full details of calculation of any subsidy and incentive received, due or assumed to be due from the Central Government and/or State Government. This statement shall also include the proposed tariff calculated without consideration of the subsidy and incentive 

· Any other information that the Commission requires the Petitioner to submit. 
The proceedings for determination of tariff shall be in accordance with the OERC (Conduct of Business) Regulations, 2004.
5. Tariff Structure

The tariff structure for renewable energy technologies shall be “Single part tariff”.  

The tariff for renewable energy technologies, viz wind, solar, SHP having no fuel component, shall be single-part tariff with one component consisting of the following: 
· Return on equity; 
· Interest on loan capital; 
· Depreciation; 
· Interest on working capital; 
· Operation and maintenance expenses 

Provided that for renewable energy technologies viz biomass power projects and non-fossil fuel based co-generation projects having fuel cost component, shall be single-part tariff with two components, viz., fixed cost component and fuel cost component.
6. Tariff Design
The generic tariff shall be determined on levellised basis, except for biomass and non fossil fuel based co-generation technologies, for the useful life of the plant, as specified in this paper. 

Provided that for renewable energy technologies having single-part tariff with two components (biomass and non fossil fuel based co-generation), tariff shall be determined considering the year of commissioning of the project for fixed cost component while the fuel cost component shall be determined considering the permissible annual  escalation factor. 

For the purpose of levellised tariff computation, the discount factor equivalent to normative weighted average cost of capital shall be considered. 

Levellisation shall be carried out for the ‘useful life’ of the Renewable Energy project while tariff shall be specified for the period equivalent to ‘Tariff Period’.
7. Despatch principles for electricity generated from Renewable Energy Sources
All renewable energy power plants except for biomass power plants with installed capacity of 10 MW and above, and non-fossil fuel based co-generation plants shall be treated as ‘MUST RUN’ power plants and shall not be subjected to ‘merit order despatch’ principles.

However the renewable energy power projects shall be subjected to scheduling and despatch code as specified under the State Grid Code (SGC) / Indian Electricity Grid Code (IEGC) as the case may be including amendments thereto.
8. Interconnection Point

Inter-connection Point’ shall mean interface point of renewable energy generating facility with the transmission system or distribution system, as the case may be;

· For wind energy projects and Solar PV projects, inter-connection point shall be line isolator on outgoing feeder on HV side of the pooling sub-station.

· For small hydro, biomass and bagasse cogeneration projects and solar thermal projects, interconnection point shall be line isolator on outgoing feeder on HV side of generator transformer.

Responsibility for development of evacuation infrastructure up to inter-connection point has been entrusted to project developer while appropriate licensee has been made responsible for development of evacuation infrastructure beyond inter-connection point
9. Eligibility criteria for RE projects 

Wind:  
· The wind power projects set up at the site approved by Centre for Wind Technology , Government of India / Orissa Renewable Energy Development Agency and have not opted for the pricing mechanism under the REC mechanism  are eligible for getting the generic tariff under these norms.  
SHP: 

· The SHP projects identified / certified by the Engineer in Chief, Electricity –cum Principal Chief Electrical Inspector, Government of Orissa with installed capacity of 25 MW or below having the capital cost of the project less than 250 Crores and not opted for the pricing mechanism under the REC mechanism are eligible for getting the generic tariff under these norms.  
Biomass Power projects 

· The biomass power projects based on Rankine cycle technology application using water cooled condenser using biomass fuel sources are eligible for getting the generic tariff under these norms. Provided that the use of fossil fuel in such projects is restricted to 15% of total fuel consumption on annual basis as proposed by Ministry of New and Renewable Energy (MNRE), Government of India and  the projects should  not opted for the pricing mechanism under the REC mechanism 
Non fossil fuel based cogeneration project
The project shall qualify to be termed as a co-generation project, if it is in accordance with the definition specified by the Ministry of Power, Government of India and also meets the qualifying requirement outlined below:

· Topping cycle mode of co-generation – Any facility that uses non fossil fuel input for the power generation and also utilizes the thermal energy generated for useful heat applications in other industrial activities simultaneously. For the co-generation facility to qualify under topping cycle mode, the sum of useful power output and one half the useful thermal outputs is greater than 45% of the facility’s energy consumption, during season.” Provided such projects should  not opted for the pricing mechanism under the REC mechanism 
Solar PV and Solar Thermal
The solar power technologies (PV and Thermal) approved by MNRE and connected to 33kv or above voltage level shall be eligible for getting the generic tariff under these norms.
10. Water Royalty Charges (in case of SHP)

Water royalty charges shall not be internalised in tariff. However the actual amount of water royalty charges as levied by the Govt of Orissa shall be allowed as pass through component.

11. RE Technology –wise Project Life/ Tariff Period

Detail of RE Technology-wise Useful life/ Tariff period considered for levellised Tariff calculation is given in the following table:

	S.No.
	Technology 
	Useful Life (Years)
	Tariff period (Years)

	1
	Wind
	25
	13

	2
	SHP

a. < 5MW

b. 5-25 MW
	35

35
	35

13

	3
	Biomass
	20
	13

	4
	Non fossil fuel based Co-generation
	20
	13

	5
	Solar PV 
	25
	25

	6
	Solar Thermal
	25
	25


12. Monitoring Mechanism for the use of fossil fuel (in case of Biomass & non fossil fuel based co-generation power project)
The Project developer shall furnish a monthly fuel usage statement and monthly fuel procurement statement duly certified by Chartered Accountant to the beneficiary (with a copy to appropriate agency appointed by the Commission for the purpose of monitoring the fossil and non-fossil fuel consumption) for each month, along with the monthly energy bill. The statement shall cover details such as –

· Quantity of fuel (in tonnes) for each fuel type (biomass/ Non fossil fuel based co-generation fuels and fossil fuels)consumed and procured during the month for power generation purposes,
· Cumulative quantity (in tonnes) of each fuel type consumed and procured till the end of that month during the year,
· Actual (gross and net) energy generation (denominated in units) during the month,
· Cumulative actual (gross and net) energy generation (denominated in units) until the end of that month during the year,
· Opening fuel stock quantity (in tonnes),
· Receipt of fuel quantity (in tonnes) at the power plant site and
· Closing fuel stock quantity (in tonnes) for each fuel type (biomass/ Non fossil fuel based co-generation fuels and fossil fuels) available at the power plant site.
Non-compliance with the condition of fossil fuel usage by the project developer, during any financial year, shall render such biomass/non-fossil fuel based co-generation projects to be ineligble for preferential tariff determined as per the approach paper from the date of default
13. Compliance Monitoring
· OREDA shall be responsible for monitoring compliance of Biomass/non-fossil fuel based co-generation projects with the norm specified in the approach paper. 

· OREDA shall maintain such data; including technical and commercial details of Biomass/Non-fossil fuel based co-generation projects in the State and shall make the data available in the public domain by publishing the same on its website with quarterly updation.
	Chapter 2 Financial Parameters 


14. Capital Cost

The norms for the Capital Cost as specified in the subsequent technology specific chapters shall be inclusive of all capital work including plant and machinery, civil work, erection and commissioning, financing and interest during construction, and evacuation infrastructure up to inter-connection point. 

Provided that for project specific tariff determination, the generating company shall submit the break-up of capital cost items along with its petition in the manner specified under the petition and proceedings for determination of Tariff.
15. Capital Cost Indexation Mechanism
Capital indexation mechanism is not suggested in the first control period. After gaining the requisite experience in the first control period the Commission may suggest the capital cost indexation methdology in next control period beginning from FY 2013-14. 
16. Debt –Equity ratio
For determination of generic tariff, the debt equity ratio shall be 70: 30. 

For project specific tariff, the following provisions shall apply: 

· If the equity actually deployed is more than 30% of the capital cost, equity in excess of 30% shall be treated as normative loan. 

· Provided that where equity actually deployed is less than 30% of the capital cost, the actual equity shall be considered for determination of tariff; 

· Provided further that the equity invested in foreign currency shall be denominated/ designated in Indian rupees on the date of each investment.
17. Loan and Finances charges

Loan Tenure: For the purpose of determination of tariff, loan tenure of 10 years 
is considered in this paper. 
     
Interest Rate 

The loans arrived at in the manner indicated above shall be considered as gross normative loan for calculation of interest on loan. The normative loan outstanding 
as on April 1st of every year shall be worked out by deducting the cumulative repayment up to March 31st of previous year from the gross normative loan. 

For the purpose of computation of tariff, the normative interest rate shall be considered as average prime lending rate (PLR) of State Bank of India (SBI) prevalent during the previous year plus 150 basis points. 

Notwithstanding any moratorium period availed by the generating company, the repayment of loan shall be considered from the first year of commercial operation of the project and shall be equal to the annual depreciation allowed.
18. Depreciation
The value base for the purpose of depreciation shall be the Capital Cost of the asset admitted by the Commission. The salvage value of the asset shall be considered as 10% and depreciation shall be allowed up to maximum of 90% of the Capital Cost of the asset.
Annual Depreciation shall be based on ‘Differential Depreciation Approach’ using ‘Straight Line Method’ over two distinct periods comprising loan tenure and period beyond loan tenure over useful life. The depreciation rate for the first 10 years of the Tariff Period shall be 7% per annum and the remaining depreciation shall be spread over the remaining useful life of the project from 11th year onwards. 

 Depreciation shall be chargeable from the first year of commercial operation. 

Provided that in case of commercial operation of the asset for part of the year, depreciation shall be charged on pro rata basis.

19. Return on Equity
The value base for the equity shall be 30% of the capital cost or actual equity (in case of project specific tariff determination) as specified under Debt-Equity Ratio provisions. 

The normative Return on Equity shall be: 

· Pre-tax 19% per annum for the first 10 years. 

· Pre-tax 24% per annum 11th year onwards 
20. Interest on working Capital
The Working Capital requirement in respect of wind energy projects, small hydro power, Solar PV and Solar thermal power projects shall be computed as under: 

· Operation & Maintenance expenses for one month; 
· Receivables equivalent to 2 (Two) months of energy charges for sale of electricity calculated on the normative Capacity Utilisation Factor (CUF); 

· Maintenance spare @ 15% of operation and maintenance expenses 

The Working Capital requirement in respect of biomass power projects and non-fossil fuel based co-generation projects shall be computed as under: 

· Fuel costs for four months equivalent to normative Plant Load Factor (PLF); 

· Operation & Maintenance expense for one month; 

· Receivables equivalent to 2 (Two) months of fixed and variable charges for sale of electricity calculated on the target PLF; 

· Maintenance spare @ 15% of operation and maintenance expenses 

Interest on Working Capital shall be at interest rate equivalent to average State Bank of India PLR during the previous year plus 100 basis points.
21. Operation & maintenance Expenses 

‘Operation and Maintenance or O&M expenses’ shall comprise repair and maintenance (R&M), establishment including employee expenses, and administrative and general expenses.

Operation and maintenance expenses shall be determined for the Tariff Period based on normative O&M expenses specified under the approach paper for the first Year of Control Period. 
Normative O&M expenses allowed during first year of the Control Period (i.e. FY 2010-11) under the Approach paper shall be escalated at the rate of 5.72% per annum over the Tariff Period.
22. Sharing of CDM Benefits 
The proceeds of carbon credit from approved CDM project shall be shared between generating company and concerned beneficiaries in the following manner, namely:- 

· 100% of the gross proceeds on account of CDM benefit to be retained by the project developer in the first year after the date of commercial operation of the generating station; 

· In the second year, the share of the beneficiaries shall be 10% which shall be progressively increased by 10% every year till it reaches 50%, where after the 
proceeds shall be shared in equal proportion between the generating company and the beneficiaries. 
23. Subsidy and incentive by Central/ State Government 
Considering the nascent stage of RE development in the state, the Commission may choose to not internalize the subsidies /incentives available to RE investors from the central/state Government while determining the RE tariff in Orissa.
	Chapter 3 Technology specific parameters for Wind Energy 


Capital cost 

· The capital cost for wind energy projects shall include Wind turbine generator including its auxiliaries, land cost, site development charges and other civil works, transportation charges, evacuation cost up to inter-connection point, financing charges and Interest During Construction (IDC). 
· The capital cost for wind energy projects shall be Rs.500 Lakhs/MW during the Control Period (FY 2010-13). 
Capacity Utilization Factor
· The normative Capacity Utilization Factor (CUF) considered for determination of generic tariff for procurement of electricity from the wind power project in the state of Orissa shall be 19.1%. The normative CUF arrived is the average CUF of the best Wind Turbine Generators suitable for the identified potential windy sites in the state of Orissa.
Operation and Maintenance Expenses

· O&M expenses for the first year of the Control Period (FY 2010-11) shall be Rs 6.87 Lakh per MW. 

· O&M expenses allowed under these Approach paper shall be escalated at the rate of 5.72% per annum.
	Chapter 4 Technology specific parameters for Small Hydro projects 


Capital Cost 

· The capital cost considered for small hydro projects during the control period (FY 2010-13) shall be Rs.670 Lakhs/MW. The bench mark capital cost for the generic SHP tariff is derived after studying the following state specific aspects:
i. Study of characteristics of identified SHP sites in the state reveals that around 60% of the identified SHP schemes fall under the low head SHP category. The data of the identified SHP sites was provided by Engineer in Chief (Electricity) Government of Orissa. 
ii. The approximate capital cost of identified 206 potential SHP projects in the state is computed by using SHP cost benchmark Report developed by IIT Roorkee. 
iii. The normative capital cost for SHP projects suggested by the CERC and other State Electricity Regulatory Commissions has been also studied along with  few  Detailed Project Report submitted by the SHP developers to Government of Orissa.
iv. Based on the above study the normative capital cost of Rs 670 lakh / MW is suggested for generic SHP tariff determination. 
Capacity Utilisation Factor

· The normative Capacity Utilization Factor considered for the generic tariff determination in case of Small Hydro Project shall be 35%.

Auxiliary Consumption

· Auxiliary Consumption for the small hydro projects shall be 1.0%.
Operation and Maintenance Expenses

· O&M expenses for the first year of the Control Period (FY 2010-11) shall be Rs 12.69 Lakh per MW. 

· O&M expenses allowed under these Approach paper shall be escalated at the rate of 5.72% per annum.
	Chapter 5 Technology specific parameters for Biomass based projects 


Capital Cost 

· The capital cost for Biomass projects based on Rankine cycle technology application using water cooled condenser during the control period (FY 2010-13) shall be Rs.450 Lakhs/MW. The normative capital cost benchmark has been suggested based on physical inspection of the operating plant in Orissa, discussion with the expert and regulatory approach followed by CERC and SERCs.
Plant Load Factor
· The Plant Load Factor for determining generic tariff shall be 

a) During first year 65%

b) From 2nd year onwards 80%

Auxiliary Consumption

· The auxiliary power consumption factor shall be 10% the gross energy generation for the determination of tariff.
Station Heat Rate 

· The Station Heat Rate for biomass power projects shall be 3800 kcal/kWh.
Gross Calorific Value 

· The gross calorific value for biomass in a particular state is depends upon the type and quality of the surplus biomass available in that state. Before arriving at the normative calorific value of biomass for the state the availability and characteristics of surplus biomass in the state has been studied in detailed. Based on the study normative gross calorific value of the biomass is computed as 3522kcal/kg which is used for generic biomass tariff determination for the state of Orissa.
Fuel Price

· Biomass fuel price during first year of the Control Period (FY 2010-11) shall be 1785 Rs/MT. The fuel price is suggested after studying CERC recommendation, 

consultation with experts who have conducted biomass study for OREDA and 
actual data collected during site visit in the state.
· The Fuel price shall be escalated at the rate of 5% per annum.
Operation and Maintenance Expenses

· O&M expenses for the first year of the Control Period (FY 2010-11) shall be Rs 21.41 Lakh per MW. 

· O&M expenses allowed under these Approach paper shall be escalated at the rate of 5.72% per annum.
Fuel Mix

· The biomass power plant shall be designed in such a way that it uses different types of non-fossil fuels available within the vicinity of biomass power project such as crop residues, agro-industrial residues, forest residues, etc., and other biomass fuels as may be approved by MNRE. 

· The biomass power generating Companies shall ensure fuel management plan to ensure adequate availability of fuel to meet the respective project requirements.

Use of Fossil Fuel 
· The use of fossil fuels shall be limited to the extent of 15% of total fuel consumption on annual basis.
	Chapter 6 Technology specific parameters for Non fossil fuel

	based Cogeneration Projects


Capital Cost 
· The normative capital cost for the non-fossil fuel based co-generation projects shall be Rs.398Lakh/MW for the Control Period (FY 2010-13).
Plant Load Factor

· For the purpose of determination of tariff, the Plant load factor for non-fossil fuel based co-generation projects shall be computed on the basis of plant availability for number of operating days considering operations during crushing season and off-season as specified below and load factor of 92%. 

· The number of operating days shall be as follows:
	Sr.No.
	Operating Days 
	Plant Load factor 

	1
	150 days (crushing) + 60 days (off season)

= 210 operating days 
	    53%


Auxiliary Consumption

· The auxiliary power consumption factor shall be 8.5% of the gross energy generation for computation of tariff.
Station Heat Rate 

· The Station Heat Rate for non-fossil fuel based co-generation projects shall be 3600 kcal/kWh for power generation component alone shall be considered for computation of tariff.
Gross Calorific Value 

· The gross calorific value for baggase shall be 2250kcal/kg which is used for bagasse based cogeneration tariff determination for the state of Orissa.

Fuel Price

· Bagasse fuel price during first year of the Control Period (FY 2010-11) shall be 1221 Rs/MT.
· The Fuel price shall be escalated at the rate of 5% per annum.
Operation and Maintenance Expenses

· O&M expenses for the first year of the Control Period (FY 2010-11) shall be Rs 14.11 Lakh per MW. 

· O&M expenses allowed under these Approach paper shall be escalated at the rate of 5.72% per annum.
Use of Fossil Fuel 

· The use of fossil fuels shall be limited to the extent of 15% of total fuel consumption on annual basis.
	Chapter 7 Technology specific parameters for Solar PV Power Projects 


Capital Cost 

· The normative capital cost for setting up Solar PV power projects shall be Rs.1690Lakh/MW for the first year of Control Period (FY 2010-11). Thereafter the Commission shall review the capital cost annually based on operational experience of previous year of control period.
Capacity Utilisation Factor

· The normative capacity utilization factor considered for generic tariff determination for Solar PV power project shall be 19%. The normative CUF is determined after careful study of the solar radiation data at five potential locations in the state namely Angul, Dhenkanal, Jharsuguda, Talcher, Titlagarh. The probable annual energy generation at these locations is calculated for solar PV fixed axis system as well as solar PV – 2 axis system using METEONORM and Solar Advisor Model (SAM) software.      

Operation and Maintenance Expenses

· O&M expenses for the first year of the Control Period (FY 2010-11) shall be Rs 9.514 Lakh per MW. 

· O&M expenses allowed under these Approach paper shall be escalated at the rate of 5.72% per annum. 
	Chapter 8 Technology specific parameters for Solar Thermal Power Projects


Capital Cost 

· The normative capital cost for setting up Solar Thermal power projects shall be Rs.1530Lakh/MW for the first year of Control Period (FY 2010-11). Thereafter the Commission shall review the capital cost annually based on operational experience of previous year of control period.
Capacity Utilisation Factor

· The normative capacity utilization factor considered for generic tariff determination for Solar thermal power project shall be 24%. The normative CUF is determined after careful study of the solar radiation data at five potential locations in the state namely Angul, Dhenkanal, Jharsuguda, Talcher, Titlagarh. The probable annual energy generation at these locations is calculated for solar thermal technologies using METEONORM and Solar Advisor Model (SAM) software. 
Operation and Maintenance Expenses

· O&M expenses for the first year of the Control Period (FY 2010-11) shall be Rs 13.74 Lakh per MW. 

· O&M expenses allowed under these Approach paper shall be escalated at the rate of 5.72% per annum. 
Auxiliary Consumption

· The auxiliary power consumption factor shall be 10% for computation of tariff.
ANNEXURE – A

RE TECHNOLOGY-WISE GENERIC TARIFF 
COMPUTATION TEMPLATES
WIND

Input Technical and Financial parameters
	No
	Technical Parameters
	Value
	Unit

	1
	Capacity of the Power Project
	1
	MW

	2
	Capacity Utilization Factor
	19.10%
	%

	3
	Annual Net Generation 
	16.73
	Lakh kWhs

	4
	Annual Deration 
	0
	 

	5
	Life of Plant and Machinery / Project Life
	25
	years

	
	
	
	

	No
	Financial Parameters
	Value
	Unit

	1
	Project Cost of 1 MW  Wind Power Plant on pro-rata basis
	500
	Rs Lacs/MW  

	2
	 Non depreciable cost
	10.00%
	% of Capital Cost

	3
	Depreciable Amount 
	450.00
	lacs

	4
	Debt Fraction
	70.00%
	%

	5
	Debt
	350.00
	lacs

	6
	Equity
	150.00
	lacs

	7
	TOTAL
	500.00
	lacs

	8
	Interest Rate on Term Loan
	13.39%
	%

	9
	Repayment Period
	10
	years

	10
	No of installments for Interest on Term Loan
	10
	years

	11
	Moratorium Period
	0
	years

	12
	Term loan period for principal payment
	10
	years

	13
	Depreciation (Straight Line Method, Company Law) (for first 10 years)
	7.00%
	%

	14
	Discount Rate 
	15.97%
	%

	15
	O&M + Insurance Cost
	6.87
	lacs/MW

	16
	O&M + Insurance Cost Escalation
	5.72%
	%

	17A
	Return on Equity (Pre Tax) - in case of MAT (1-10 year)
	19.00%
	%

	17B
	Return on Equity (Pre Tax) - in case of corporate tax (11-25 year)
	24.00%
	 

	18
	Annuity Factor (25 Years)
	6.1
	 

	19
	Interest on working capital 
	12.89%
	%


Output Results
	Year 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	

	Tariff
	7.2
	6.9
	6.7
	6.4
	6.1
	5.9
	5.6
	5.4
	5.1
	4.9
	3.4
	3.4
	

	Year
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25

	
	3.4
	3.5
	3.5
	3.6
	3.7
	3.7
	3.8
	3.8
	3.9
	4.0
	4.1
	4.2
	4.2


	Levellised Tariff Calculations
	 

	Discount Rate
	15.97%

	Levellised Tariff (Rs)
	5.75


Tariff Calculations for Grid-Connected Wind Power Plant
	Year
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 
	10 
	11 
	12 

	Net Energy sold (lakh kWhs)
	16.7
	16.7
	16.7
	16.7
	16.7
	16.7
	16.7
	16.7
	16.7
	16.7
	16.7
	16.7

	Costs
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	O&M
	6.87
	7.26
	7.68
	8.12
	8.58
	9.07
	9.59
	10.14
	10.72
	11.33
	11.98
	12.67

	Depreciation (SLM)
	35.00
	35.00
	35.00
	35.00
	35.00
	35.00
	35.00
	35.00
	35.00
	35.00
	6.67
	6.67

	Advance Against Depreciation
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Interest on Working capital
	2.78
	2.70
	2.62
	2.54
	2.46
	2.38
	2.31
	2.23
	2.16
	2.09
	1.56
	1.60

	Interest on term loan
	46.87
	42.18
	37.49
	32.81
	28.12
	23.43
	18.75
	14.06
	9.37
	4.69
	0.00
	0.00

	Return on Equity
	28.50
	28.50
	28.50
	28.50
	28.50
	28.50
	28.50
	28.50
	28.50
	28.50
	36.00
	36.00

	Total Cost
	120.02
	115.64
	111.29
	106.96
	102.66
	98.39
	94.14
	89.93
	85.75
	81.61
	56.21
	56.93

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tariff (Rs/kWh)
	7.2
	6.9
	6.7
	6.4
	6.1
	5.9
	5.6
	5.4
	5.1
	4.9
	3.4
	3.4


	Year
	13 
	14 
	15 
	16 
	17 
	18 
	19 
	20 
	21 
	22 
	23 
	24 
	25 

	Net Energy sold (lakh kWhs)
	16.7
	16.7
	16.7
	16.7
	16.7
	16.7
	16.7
	16.7
	16.7
	16.7
	16.7
	16.7
	16.7

	Costs
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	O&M
	13.39
	14.16
	14.97
	15.82
	16.73
	17.69
	18.70
	19.77
	20.90
	22.09
	23.36
	24.69
	26.11

	Depreciation (SLM)
	6.67
	6.67
	6.67
	6.67
	6.67
	6.67
	6.67
	6.67
	6.67
	6.67
	6.67
	6.67
	6.67

	Advance Against Depreciation
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Interest on Working capital
	1.63
	1.67
	1.72
	1.76
	1.81
	1.86
	1.91
	1.97
	2.02
	2.09
	2.15
	2.22
	2.30

	Interest on term loan
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Return on Equity
	36.00
	36.00
	36.00
	36.00
	36.00
	36.00
	36.00
	36.00
	36.00
	36.00
	36.00
	36.00
	36.00

	Total Cost
	57.69
	58.50
	59.35
	60.25
	61.20
	62.21
	63.27
	64.40
	65.59
	66.85
	68.18
	69.58
	71.07

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tariff (Rs/kWh)
	3.4
	3.5
	3.5
	3.6
	3.7
	3.7
	3.8
	3.8
	3.9
	4.0
	4.1
	4.2
	4.2


	Average Cost of Generation
	4.66

	Discount Rate
	15.97%

	Levelized Tariff
	5.75


SHP
Input Technical and Financial parameters 
	No
	Technical Parameters
	Value
	Unit

	1
	Capacity of the Power Project
	1
	MW

	2
	Capacity Utilization Factor
	35.00%
	%

	3
	Annual gross energy Generation 
	30.66
	Lakh kWhs

	4
	Auxiliary consumption 
	1.00
	%

	5
	Net energy generation 
	30.35
	Lakhs 

	6
	Life of Plant and Machinery / Project Life
	35
	years

	
	
	
	

	No
	Financial Parameters
	Value
	Unit

	1
	Project Cost of 1 MW SHP plant 
	670
	Rs Lacs/MW  

	2
	 Non depreciable cost
	10.00%
	% of Capital Cost

	3
	Depreciable Amount 
	603.00
	lacs

	4
	Debt Fraction
	70.00%
	%

	5
	Debt
	469.00
	lacs

	6
	Equity
	201.00
	lacs

	7
	TOTAL
	670.00
	lacs

	8
	Interest Rate on Term Loan
	13.39%
	%

	9
	Repayment Period
	10
	years

	10
	No of installments for Interest on Term Loan
	10
	years

	11
	Moratorium Period
	0
	years

	12
	Term loan period for principal payment
	10
	years

	13
	Depreciation (Straight Line Method, Company Law) (for first 10 years)
	7.00%
	%

	14
	Discount Rate 
	16.14%
	%

	15
	O&M + Insurance Cost
	12.69
	lakhs /MW

	16
	O&M + Insurance Cost Escalation
	5.72%
	%

	17A
	Return on Equity (Pre Tax) - in case of MAT (1-10 year)
	19.00%
	%

	17B
	Return on Equity (Pre Tax) - in case of corporate tax (11-35 year)
	24.00%
	 

	18
	Annuity Factor (35 Years)
	6
	 

	19
	Interest on working capital 
	12.89%
	%


Output result 
	Year 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Tariff
	5.4 
	5.2 
	5.0 
	4.9 
	4.7 
	4.5 
	4.3 
	4.1 
	4.0 
	3.8 
	2.6 
	2.6 
	2.7 

	Year
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26

	Tariff 
	2.7 
	2.8 
	2.8 
	2.9 
	2.9 
	3.0 
	3.1 
	3.1 
	3.2 
	3.3 
	3.4 
	3.5 
	3.6 

	Year 
	27
	28
	29
	30
	31
	32
	33
	34
	35

	Tariff 
	3.6 
	3.7 
	3.8 
	3.9 
	4.0 
	4.1 
	4.3 
	4.4 
	4.6 


	Levellised Tariff Calculations
	 

	Discount Rate
	16.14%

	Levellised Tariff (Rs)
	4.40


Tariff Calculations for Grid-Connected SHP Power Plant
	Year
	1.00 
	2.00 
	3.00 
	4.00 
	5.00 
	6.00 
	7.00 
	8.00 
	9.00 
	10.00 
	11.00 
	12.00 
	13.00 
	14.00 
	15.00 
	16.00 
	17.00 
	18.00 

	Net Energy sold (lakh kWhs)
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 

	Costs
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	O&M
	12.69 
	13.42 
	14.18 
	14.99 
	15.85 
	16.76 
	17.72 
	18.73 
	19.80 
	20.94 
	22.13 
	23.40 
	24.74 
	26.15 
	27.65 
	29.23 
	30.90 
	32.67 

	Depreciation (SLM)
	46.90 
	46.90 
	46.90 
	46.90 
	46.90 
	46.90 
	46.90 
	46.90 
	46.90 
	46.90 
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 

	Advance Against Depreciation
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	Interest on Working capital
	3.92 
	3.82 
	3.72 
	3.62 
	3.53 
	3.44 
	3.35 
	3.27 
	3.19 
	3.11 
	2.34 
	2.41 
	2.48 
	2.55 
	2.63 
	2.72 
	2.81 
	2.90 

	Interest on term loan
	62.80 
	56.52 
	50.24 
	43.96 
	37.68 
	31.40 
	25.12 
	18.84 
	12.56 
	6.28 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	Return on Equity
	38.19 
	38.19 
	38.19 
	38.19 
	38.19 
	38.19 
	38.19 
	38.19 
	38.19 
	38.19 
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 

	Total Cost
	164.49 
	158.84 
	153.23 
	147.67 
	142.15 
	136.69 
	131.28 
	125.93 
	120.64 
	115.41 
	78.08 
	79.41 
	80.82 
	82.31 
	83.88 
	85.55 
	87.31 
	89.17 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tariff (Rs/kWh)
	5.4 
	5.2 
	5.0 
	4.9 
	4.7 
	4.5 
	4.3 
	4.1 
	4.0 
	3.8 
	2.6 
	2.6 
	2.7 
	2.7 
	2.8 
	2.8 
	2.9 
	2.9 


	Year
	19.00 
	20.00 
	21.00 
	22.00 
	23.00 
	24.00 
	25.00 
	26.00 
	27.00 
	28.00 
	29.00 
	30.00 
	31.00 
	32.00 
	33.00 
	34.00 
	35.00 

	Net Energy sold (lakh kWhs)
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 
	30.35 

	Costs
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	O&M
	34.54 
	36.51 
	38.60 
	40.81 
	43.14 
	45.61 
	48.22 
	50.98 
	53.89 
	56.98 
	60.24 
	63.68 
	67.32 
	71.18 
	75.25 
	79.55 
	84.10 

	Depreciation (SLM)
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 
	5.36 

	Advance Against Depreciation
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	Interest on Working capital
	3.00 
	3.10 
	3.21 
	3.33 
	3.45 
	3.58 
	3.72 
	3.86 
	4.02 
	4.18 
	4.35 
	4.53 
	4.72 
	4.93 
	5.14 
	5.37 
	5.61 

	Interest on term loan
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	Return on Equity
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 
	48.24 

	Total Cost
	91.13 
	93.21 
	95.41 
	97.74 
	100.19 
	102.79 
	105.54 
	108.44 
	111.51 
	114.76 
	118.19 
	121.81 
	125.65 
	129.70 
	133.99 
	138.52 
	143.31 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tariff (Rs/kWh)
	3.0 
	3.1 
	3.1 
	3.2 
	3.3 
	3.4 
	3.5 
	3.6 
	3.7 
	3.8 
	3.9 
	4.0 
	4.1 
	4.3 
	4.4 
	4.6 
	4.7 


	Average Cost of Generation
	3.76 

	Levelized Tariff Calculations
	 

	Discount Rate
	16.14%

	Levelized Tariff
	4.40 


BIOMASS
Input Technical and Financial parameters 
	No
	Technical Parameters
	Value
	Unit

	1
	Capacity of the Power Project
	1
	MW

	2
	Capacity Utilization Factor ( 1st year)
	65.00%
	%

	2a
	Capacity Utilization Factor ( 2nd year-20 year)
	80.00%
	%

	3
	Annual Gross energy Generation (1st year)
	56.94
	Lakh kWhs

	3a
	 Annual Gross energy generation (2nd yr-20yr)
	70.08
	Lakh kWhs

	4
	Auxiliary energy consumption 
	10.00%
	%

	5
	Net energy generation ( 1st year)
	51
	Lakh kWhs

	5a
	Net energy generation (2nd year-20 year)
	63.072
	Lakh kWhs

	6
	Life of Plant and Machinery / Project Life
	20
	years

	7
	Station Heat Rate 
	3800
	Kcal/Kwh

	8
	Gross Calorific Value
	3522
	Kcal/Kg

	
	
	
	

	No
	Financial Parameters
	Value
	Unit

	1
	Project Cost of 1 MW Biomass pro-rata basis
	450.00
	Rs Lacs/MW  

	2
	 Non depreciable cost
	10.00%
	% of Capital Cost

	3
	Depreciable Amount 
	405.00
	lacs

	4
	Debt Fraction
	70.00%
	%

	5
	Debt
	315.00
	lacs

	6
	Equity
	135.00
	lacs

	7
	TOTAL
	450.00
	lacs

	8
	Interest Rate on Term Loan
	13.39%
	%

	9
	Repayment Period
	10
	years

	10
	No of installments for Interest on Term Loan
	10
	years

	11
	Moratorium Period
	0
	years

	12
	Term loan period for principal payment
	10
	years

	13
	Depreciation (Straight Line Method, Company Law) (for first 10 years)
	7.00%
	%

	14
	Discount Rate 
	15.82%
	%

	15
	O&M + Insurance Cost
	21.41
	lacs/MW

	16
	O&M + Insurance Cost Escalation
	5.72%
	%

	17A
	Return on Equity (Pre Tax) - in case of MAT (1-10 year)
	19.00%
	%

	17B
	Return on Equity (Pre Tax) - in case of corporate tax (11-20 year)
	24.00%
	 

	19
	Annuity Factor (20 Years)
	5.99
	 

	20
	Interest on working capital 
	12.89%
	%

	21
	Fuel cost 
	1785
	Rs /MT

	22
	Annual escalation factor for fuel cost
	5.00%
	%


Tariff Calculations for Grid-Connected Biomass Power Plant
	Year
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 
	10 

	Net Energy sold (lakh kWhs)
	51.2
	63.1
	63.1
	63.1
	63.1
	63.1
	63.1
	63.1
	63.1
	63.1

	Costs
	 
	
	
	
	
	
	
	
	
	

	O&M
	21.4
	22.6
	23.9
	25.3
	26.7
	28.3
	29.9
	31.6
	33.4
	35.3

	Depreciation (SLM)
	31.5
	31.5
	31.5
	31.5
	31.5
	31.5
	31.5
	31.5
	31.5
	31.5

	Advance Against Depreciation
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Interest on Working capital
	9.2
	9.5
	9.8
	10.1
	10.4
	10.8
	11.1
	11.5
	12.0
	12.4

	Interest on term loan
	42.2
	38.0
	33.7
	29.5
	25.3
	21.1
	16.9
	12.7
	8.4
	4.2

	Return on Equity
	25.7
	25.7
	25.7
	25.7
	25.7
	25.7
	25.7
	25.7
	25.7
	25.7

	Total Cost
	130.0
	127.2
	124.6
	122.1
	119.6
	117.3
	115.1
	112.9
	111.0
	109.1

	 
	 
	
	
	
	
	
	
	
	
	

	Fixed Tariff (Rs/kWh)
	2.54
	2.02
	1.98
	1.94
	1.90
	1.86
	1.82
	1.79
	1.76
	1.73

	Fuel cost
	109.66
	141.72
	148.80
	156.24
	164.05
	172.26
	180.87
	189.91
	199.41
	209.38

	Variable tariff
	2.14
	2.25
	2.36
	2.48
	2.60
	2.73
	2.87
	3.01
	3.16
	3.32

	Tariff (fixed +variable)
	4.68
	4.26
	4.33
	4.41
	4.50
	4.59
	4.69
	4.80
	4.92
	5.05


	Year
	11 
	12 
	13 
	14 
	15 
	16 
	17 
	18 
	19 
	20 

	Net Energy sold (lakh kWhs)
	63.1
	63.1
	63.1
	63.1
	63.1
	63.1
	63.1
	63.1
	63.1
	63.1

	Costs
	
	
	
	
	
	
	
	
	
	

	O&M
	37.3
	39.5
	41.7
	44.1
	46.6
	49.3
	52.1
	55.1
	58.3
	61.6

	Depreciation (SLM)
	9.0
	9.0
	9.0
	9.0
	9.0
	9.0
	9.0
	9.0
	9.0
	9.0

	Advance Against Depreciation
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Interest on Working capital
	12.5
	13.1
	13.8
	14.4
	15.1
	15.8
	16.6
	17.4
	18.2
	19.1

	Interest on term loan
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Return on Equity
	32.4
	32.4
	32.4
	32.4
	32.4
	32.4
	32.4
	32.4
	32.4
	32.4

	Total Cost
	91.3
	94.0
	96.9
	99.9
	103.1
	106.5
	110.1
	113.9
	117.9
	122.1

	 
	
	
	
	
	
	
	
	
	
	

	Fixed Tariff (Rs/kWh)
	1.45
	1.49
	1.54
	1.58
	1.64
	1.69
	1.75
	1.81
	1.87
	1.94

	Fuel cost
	219.85
	230.84
	242.38
	254.50
	267.22
	280.59
	294.62
	309.35
	324.81
	341.05

	Variable tariff
	3.49
	3.66
	3.84
	4.04
	4.24
	4.45
	4.67
	4.90
	5.15
	5.41

	Tariff (fixed +variable)
	4.93
	5.15
	5.38
	5.62
	5.87
	6.14
	6.42
	6.71
	7.02
	7.34


NON FOSSIL FUEL BASED COGENERATION 

Input Technical and Financial parameters
	No
	Technical Parameters
	Value
	Unit

	1
	Capacity of the Power Project
	1
	MW

	2
	Capacity Utilization Factor 
	53.00%
	%

	3
	Annual Gross energy Generation 
	46.43
	Lakh kWhs

	4
	Auxiliary energy consumption 
	8.50%
	%

	5
	Net energy generation 
	42.48
	Lakh kWhs

	6
	Life of Plant and Machinery / Project Life
	20
	years

	7
	Station Heat Rate 
	3600
	Kcal/Kwh

	8
	Gross Calorific Value
	2250
	Kcal/Kg

	
	
	
	

	No
	Financial Parameters
	Value
	Unit

	1
	Project Cost of 1 MW Cogeneration on pro-rata basis
	398.07
	Rs Lacs/MW  

	2
	 Non depreciable cost
	10.00%
	% of Capital Cost

	3
	Depreciable Amount 
	358.26
	lacs

	4
	Debt Fraction
	70.00%
	%

	5
	Debt
	278.65
	lacs

	6
	Equity
	119.42
	lacs

	7
	TOTAL
	398.07
	lacs

	8
	Interest Rate on Term Loan
	13.39%
	%

	9
	Repayment Period
	10
	years

	10
	No of installments for Interest on Term Loan
	10
	years

	11
	Moratorium Period
	0
	years

	12
	Term loan period for principal payment
	10
	years

	13
	Depreciation (Straight Line Method, Company Law) (for first 10 years)
	7.00%
	%

	14
	Discount Rate 
	15.82%
	%

	15
	O&M + Insurance Cost
	14.11
	lacs/MW

	16
	O&M + Insurance Cost Escalation
	5.72%
	%

	17A
	Return on Equity (Pre Tax) - in case of MAT (1-10 year)
	19.00%
	%

	17B
	Return on Equity (Pre Tax) - in case of corporate tax (11-20 year)
	24.00%
	 

	18
	Annuity Factor (20 Years)
	6.0
	 

	19
	Interest on working capital 
	12.89%
	%

	20
	Fuel cost 
	1221
	Rs /MT

	21
	Annual escalation factor for fuel cost
	5.00%
	%

	22
	Percentage of fuel cost attributed to power generation
	60%
	%


Tariff Calculations for grid-Connected cogeneration (non fossil fuel) Power Plant
	Year
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 
	10 

	Net Energy sold (lakh kWhs)
	42.5
	42.5
	42.5
	42.5
	42.5
	42.5
	42.5
	42.5
	42.5
	42.5

	Costs
	 
	
	
	
	
	
	
	
	
	

	O&M
	14.1
	14.9
	15.8
	16.7
	17.6
	18.6
	19.7
	20.8
	22.0
	23.3

	Depreciation (SLM)
	27.9
	27.9
	27.9
	27.9
	27.9
	27.9
	27.9
	27.9
	27.9
	27.9

	Advance Against Depreciation
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Interest on Working capital
	5.1
	5.1
	5.2
	5.3
	5.4
	5.6
	5.7
	5.8
	6.0
	6.1

	Interest on term loan
	37.3
	33.6
	29.8
	26.1
	22.4
	18.7
	14.9
	11.2
	7.5
	3.7

	Return on Equity
	22.7
	22.7
	22.7
	22.7
	22.7
	22.7
	22.7
	22.7
	22.7
	22.7

	Total Cost
	107.0
	104.2
	101.4
	98.7
	96.0
	93.4
	90.9
	88.4
	86.0
	83.7

	 
	 
	
	
	
	
	
	
	
	
	

	Fixed Tariff (Rs/kWh)
	2.52
	2.45
	2.39
	2.32
	2.26
	2.20
	2.14
	2.08
	2.02
	1.97

	Fuel cost
	54.42
	57.14
	60.00
	63.00
	66.15
	69.46
	72.93
	76.58
	80.40
	84.42

	Variable tariff
	1.28
	1.35
	1.41
	1.48
	1.56
	1.63
	1.72
	1.80
	1.89
	1.99

	Tariff (fixed +variable)
	3.80
	3.80
	3.80
	3.81
	3.82
	3.83
	3.86
	3.88
	3.92
	3.96


	Year
	11 
	12 
	13 
	14 
	15 
	16 
	17 
	18 
	19 
	20 

	Net Energy sold (lakh kWhs)
	42.5
	42.5
	42.5
	42.5
	42.5
	42.5
	42.5
	42.5
	42.5
	42.5

	Costs
	
	
	
	
	
	
	
	
	
	

	O&M
	24.6
	26.0
	27.5
	29.1
	30.7
	32.5
	34.4
	36.3
	38.4
	40.6

	Depreciation (SLM)
	8.0
	8.0
	8.0
	8.0
	8.0
	8.0
	8.0
	8.0
	8.0
	8.0

	Advance Against Depreciation
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Interest on Working capital
	6.0
	6.3
	6.5
	6.8
	7.2
	7.5
	7.8
	8.2
	8.6
	9.0

	Interest on term loan
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Return on Equity
	28.7
	28.7
	28.7
	28.7
	28.7
	28.7
	28.7
	28.7
	28.7
	28.7

	Total Cost
	67.2
	68.9
	70.7
	72.5
	74.5
	76.6
	78.8
	81.1
	83.6
	86.2

	 
	
	
	
	
	
	
	
	
	
	

	Fixed Tariff (Rs/kWh)
	1.58
	1.62
	1.66
	1.71
	1.75
	1.80
	1.86
	1.91
	1.97
	2.03

	Fuel cost
	88.65
	93.08
	97.73
	102.62
	107.75
	113.14
	118.79
	124.73
	130.97
	137.52

	Variable tariff
	2.09
	2.19
	2.30
	2.42
	2.54
	2.66
	2.80
	2.94
	3.08
	3.24

	Tariff (fixed +variable)
	3.67
	3.81
	3.96
	4.12
	4.29
	4.47
	4.65
	4.85
	5.05
	5.27


SOLAR PV

Input technical and financial parameters
	No
	Technical Parameters
	Value
	Unit

	1
	Capacity of the Power Project 
	1
	MW

	2
	Capacity Utilization Factor
	19.00%
	%

	3
	Annual Gross Generation 
	16.64
	Lakh kWhs

	4
	Auxiliary consumption
	0.00%
	%

	5
	Annual Net Generation 
	16.64
	Lakh kWhs

	6
	Life of Plant and Machinery / Project Life
	25
	years

	
	
	
	

	No
	Financial Parameters
	Value
	Unit

	1
	Cost of 1 MW  Solar PV Project on pro-rata basis
	1690
	Rs Lacs 

	2
	Non - Depreciable Amount 
	10.00%
	% of Capital Cost

	3
	Depreciable Amount (Cap Cost Less non-depreciable Cost)
	1521
	lacs

	4
	Debt Fraction
	70.00%
	%

	5
	Debt
	1183.00
	lacs

	6
	Equity
	507.00
	lacs

	7
	TOTAL
	1690.00
	lacs

	8
	Interest Rate on Term Loan
	13.39%
	%

	9
	Repayment Period
	10
	years

	10
	No of installments for Interest on Term Loan
	10
	years

	11
	Moratorium Period
	0
	years

	12
	Term loan period for principal payment
	10
	years

	13
	Depreciation (Straight Line Method,Company Law) - for first 10 years
	7.00%
	%

	14
	Discount Rate 
	15.97%
	%

	15
	O&M and insurance cost
	9.514
	Rs. Lakhs

	16
	O&M and insurance Cost Escalation
	5.72%
	%

	17
	Return on Equity - pretax (1-10 years)
	19.00%
	%

	18
	Return on Equity - pretax (11-25 years)
	24.00%
	%

	19
	Annuity Factor (25 year)
	6.11
	 

	20
	Interest on working capital
	12.89%
	%


Output results
	Year 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	

	Tariff
	23.51
	22.57
	21.63
	20.70
	19.77
	18.84
	17.91
	16.98
	16.06
	15.14
	9.90
	9.96
	

	Year
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25

	
	10.03
	10.09
	10.17
	10.24
	10.32
	10.40
	10.49
	10.59
	10.69
	10.79
	10.90
	11.02
	11.14


	Levellised Tariff Calculations
	 

	Discount Rate
	15.97%

	Levellised Tariff (Rs)
	18.29


Tariff Calculations Grid-Connected Solar PV Power Plant
	Year
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 
	10 
	11 
	12 

	Net Energy sold (lakh kWhs)
	16.64
	16.64
	16.64
	16.64
	16.64
	16.64
	16.64
	16.64
	16.64
	16.64
	16.64
	16.64

	Costs
	 
	
	
	
	
	
	
	
	
	
	
	

	O&M and insurance
	9.51
	10.06
	10.63
	11.24
	11.88
	12.56
	13.28
	14.04
	14.85
	15.70
	16.59
	17.54

	Depreciation (SLM)
	118.30
	118.30
	118.30
	118.30
	118.30
	118.30
	118.30
	118.30
	118.30
	118.30
	22.53
	22.53

	Advance Against Depreciation
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Interest on term loan
	158.40
	142.56
	126.72
	110.88
	95.04
	79.20
	63.36
	47.52
	31.68
	15.84
	0.00
	0.00

	Interest on working capital
	8.69
	8.37
	8.05
	7.74
	7.43
	7.11
	6.80
	6.50
	6.19
	5.89
	4.04
	4.09

	Return on Equity
	96.33
	96.33
	96.33
	96.33
	96.33
	96.33
	96.33
	96.33
	96.33
	96.33
	121.68
	121.68

	Total Cost
	391.24
	375.62
	360.04
	344.49
	328.98
	313.51
	298.08
	282.69
	267.35
	252.05
	164.85
	165.85

	Tariff (Rs/kWh)
	23.51
	22.57
	21.63
	20.70
	19.77
	18.84
	17.91
	16.98
	16.06
	15.14
	9.90
	9.96


	Year
	13 
	14 
	15 
	16 
	17 
	18 
	19 
	20 
	21 
	22 
	23 
	24 
	25 

	Net Energy sold (lakh kWhs)
	16.64
	16.64
	16.64
	16.64
	16.64
	16.64
	16.64
	16.64
	16.64
	16.64
	16.64
	16.64
	16.64

	Costs
	
	
	
	
	
	
	
	
	
	
	
	
	

	O&M and insurance
	18.55
	19.61
	20.73
	21.91
	23.17
	24.49
	25.89
	27.37
	28.94
	30.60
	32.35
	34.20
	36.15

	Depreciation (SLM)
	22.53
	22.53
	22.53
	22.53
	22.53
	22.53
	22.53
	22.53
	22.53
	22.53
	22.53
	22.53
	22.53

	Advance Against Depreciation
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Interest on term loan
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Interest on working capital
	4.14
	4.20
	4.26
	4.32
	4.39
	4.46
	4.53
	4.61
	4.69
	4.78
	4.87
	4.97
	5.07

	Return on Equity
	121.68
	121.68
	121.68
	121.68
	121.68
	121.68
	121.68
	121.68
	121.68
	121.68
	121.68
	121.68
	121.68

	Total Cost
	166.90
	168.02
	169.20
	170.45
	171.77
	173.16
	174.64
	176.20
	177.84
	179.59
	181.43
	183.38
	185.44

	Tariff (Rs/kWh)
	10.03
	10.09
	10.17
	10.24
	10.32
	10.40
	10.49
	10.59
	10.69
	10.79
	10.90
	11.02
	11.14


	Average Cost of Generation
	13.99

	Discount Rate
	15.97%

	Levelized Tariff
	18.29


SOLAR THERMAL
Input technical and financial parameters
	No
	Technical Parameters
	Value
	Unit

	1
	Capacity of the Power Project
	1
	MW

	2
	Capacity Utilization Factor
	24.00%
	%

	3
	Annual Gross  Generation 
	21.02
	Lakh kWhs

	4
	Auxiliary consumption 
	10.00%
	%

	5
	Annual net energy generation 
	18.92
	kWh/kWp

	6
	Life of Plant and Machinery / Project Life
	25
	years

	
	
	
	

	No
	Financial Parameters
	Value
	Unit

	1
	Project Cost of 1 MW Solar Thermal Plant on pro-rata basis
	1530
	Rs Lacs/MW  

	2
	 Non depreciable cost
	10.00%
	% of Capital Cost

	3
	Depreciable Amount 
	1377.00
	lacs

	4
	Debt Fraction
	70.00%
	%

	5
	Debt
	1071.00
	lacs

	6
	Equity
	459.00
	lacs

	7
	TOTAL
	1530.00
	lacs

	8
	Interest Rate on Term Loan
	13.39%
	%

	9
	Repayment Period
	10
	years

	10
	No of installments for Interest on Term Loan
	10
	years

	11
	Moratorium Period
	0
	years

	12
	Term loan period for principal payment
	10
	years

	13
	Depreciation (Straight Line Method, Company Law) (for first 10 years)
	7.00%
	%

	14
	Discount Rate 
	15.97%
	%

	15
	O&M + Insurance Cost
	13.74
	Rs lakhs/MW

	16
	O&M + Insurance Cost Escalation
	5.72%
	%

	17A
	Return on Equity (Pre Tax) - in case of MAT (1-10 year)
	19.00%
	%

	17B
	Return on Equity (Pre Tax) - in case of corporate tax (11-25 year)
	24.00%
	 

	18
	Annuity Factor (25 Years)
	6.1
	 

	19
	Interest on working capital 
	12.89%
	%


Output results 

	Year 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	

	Tariff
	19.00
	18.27
	17.55
	16.82
	16.10
	15.38
	14.66
	13.95
	13.24
	12.53
	8.38
	8.46
	

	Year
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25

	
	8.54
	8.63
	8.72
	8.81
	8.91
	9.02
	9.13
	9.25
	14.06
	14.19
	14.33
	14.48
	14.64


	Levellised Tariff Calculations
	 

	Discount Rate
	15.97%

	Levellised Tariff (Rs)
	15.11


Tariff Calculations for Grid-Connected Solar Thermal Power Plant
	Year
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 
	10 
	11 
	12 

	Net Energy sold (lakh kWhs)
	18.92
	18.92
	18.92
	18.92
	18.92
	18.92
	18.92
	18.92
	18.92
	18.92
	18.92
	18.92

	Costs
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	O&M
	13.74
	14.53
	15.36
	16.24
	17.16
	18.15
	19.18
	20.28
	21.44
	22.67
	23.96
	25.33

	Depreciation (SLM)
	107.10
	107.10
	107.10
	107.10
	107.10
	107.10
	107.10
	107.10
	107.10
	107.10
	20.40
	20.40

	Advance Against Depreciation
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Interest on Working capital
	8.14
	7.87
	7.59
	7.33
	7.06
	6.80
	6.54
	6.28
	6.03
	5.78
	4.13
	4.20

	Interest on term loan
	143.41
	129.07
	114.73
	100.38
	86.04
	71.70
	57.36
	43.02
	28.68
	14.34
	0.00
	0.00

	Return on Equity
	87.21
	87.21
	87.21
	87.21
	87.21
	87.21
	87.21
	87.21
	87.21
	87.21
	110.16
	110.16

	Total Cost
	359.60
	345.77
	331.99
	318.26
	304.58
	290.96
	277.39
	263.89
	250.46
	237.09
	158.65
	160.10

	Tariff (Rs/kWh)
	19.00
	18.27
	17.55
	16.82
	16.10
	15.38
	14.66
	13.95
	13.24
	12.53
	8.38
	8.46


	Year
	13 
	14 
	15 
	16 
	17 
	18 
	19 
	20 
	21 
	22 
	23 
	24 
	25 

	Net Energy sold (lakh kWhs)
	18.92
	18.92
	18.92
	18.92
	18.92
	18.92
	18.92
	18.92
	18.92
	18.92
	18.92
	18.92
	18.92

	Costs
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	O&M
	26.78
	28.32
	29.94
	31.65
	33.46
	35.37
	37.40
	39.53
	41.80
	44.19
	46.71
	49.39
	52.21

	Depreciation (SLM)
	20.40
	20.40
	20.40
	20.40
	20.40
	20.40
	20.40
	20.40
	107.10
	107.10
	107.10
	107.10
	107.10

	Advance Against Depreciation
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Interest on Working capital
	4.28
	4.36
	4.44
	4.53
	4.63
	4.73
	4.84
	4.95
	6.97
	7.10
	7.23
	7.37
	7.52

	Interest on term loan
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Return on Equity
	110.16
	110.16
	110.16
	110.16
	110.16
	110.16
	110.16
	110.16
	110.16
	110.16
	110.16
	110.16
	110.16

	Total Cost
	161.62
	163.23
	164.94
	166.74
	168.65
	170.66
	172.79
	175.04
	266.03
	268.54
	271.21
	274.02
	276.99

	Tariff (Rs/kWh)
	8.54
	8.63
	8.72
	8.81
	8.91
	9.02
	9.13
	9.25
	14.06
	14.19
	14.33
	14.48
	14.64


	Average Cost of Generation
	12.68

	Discount Rate
	15.97%

	Levelized Tariff
	15.11
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