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1. ESTIMATE OF THE HPPs’ BUDGETS

The following table represents a summary estimation of the investment cost of HPP 1.
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The following table represents a summary estimation of the investment cost of HPP 2.
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The following table shows a summery of bill of quantities for the construction of the two hydropower plants as well as the respective chart:
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2. MAIN DATA
· Capacity:					1’865 kW
· HPP 1			   	   	   550 kW
· HPP 2					1’315 kW
· Annual electricity production:		10’000’000 kWh	
· HPP 1				  	  3’000’000 kWh
· HPP 2				  	  7’000’000 kWh
· Concessionarie Fee				2.5%
· Selling Price:					0.067 EUR/kWh
· Price Increase				1% per year
· Inflation					3%
· Discount rate					12% 
· Concession term				35 years   
· Construction Period				16 months
· Initial Invesstment				1’428’008 EUR
· HPP 1				  	   449’226 EUR
· HPP 2					   978’781 EUR
· Bank Loan:					70% of initial investment
· Loan Interest:				10%
· Loan Payment:				10 years
· Own Capital:				  	  428’40252 EUR
· Bank Loan:					  999’60548 EUR
· Annual Operative Expenses:		5% of initial investment
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Construction Schedule:
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Electricity selling price and revenues calculation:
	
The electricity selling price based upon the decision no.27, dated datë 19.01.2007 is determined by Energy Regulatory Entity by the following formula:

Selling price (Euro/kWh) = 	Average price of electricity import realized the previous year 
(Euro/kWh) X Coeficient 1.04

Based on ERE decision this price is 9.37 EUR/kWh with an exchange rate of 140 ALL/EUR it results 6693 EUR/MWh. In order to calculate the revenues the selling price for the first year is assumed 6693 EUR/MWh with an annual increase for the following years of 2% less then the supposed inflation rate of 3%. So the price increase is assumed 1% per year. Also in order to calculate the revenues it is taken into consideration the concessionaire fee of 2.5% of the annual electricity generated. 

3. FUNDING SOURCES

The funding sources of the project are bank loan and own capital. The following table summerizes the funding sources by value and percentage:

	Description
	Value

	Total value to be funded - EUR
	1’428’008 

	From which:

	Investment value funded by own capital - EUR
	428’40252

	Investment value funded by bank loan - EUR
	999’60548

	In %

	Total value to be funded
	100%

	Investment value funded by own capital 
	30%

	Investment value funded by bank loan 
	70%



Loan amortization schedule:

The conditions of the bank loan of a total value of 999’60548  EUR are shown in the following table:
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4. FINANCIAL PLAN 

In order to compile the profit and loss statement, cash flow statement and to evaluate the investment, the following is taken into consideration: 

1. Construction period of the hydropower plants is 16 months;
2. Concession term 1s 35 years including the construction period; 
3. annual average electricity generation – 10,000,000 kWh;
4. the investment will be realized as follows:
a. during the first year of construction will be invested 169,734,107 EUR; and 
b. during the second year of construction will be invested 30,186,989 EUR.
5. Electricity selling price willbe 9.37 EUR/kWh for the first year and for the following years there is forecasted a price increase of 1% per year; 
6. Annual operative expenses (staff cost, maintenance expenses, administrative expenses) in order to have a normal operation of the HPPs is assumed 5% of the initial investment for the first years, followed by a yearly increase of 3% for the following years (inflation rate);
7. Interest expenses are based on the loan amortization schedule;
8. Depreciation is assumed linear for the utilization period of the assets (buildings, machineries and equipment, grid lines etc.); 
9. Tax on profit is assumed 15%;
10. In the 25th year of operation there is forecasted a reinvestment. This reinvestment is 60% of the investment in the equipment and is indexed with the inflation rate of 3%;
11. The discount rate in order to evaluate the feasibility of the project is assumed 12%.


5. LOSS AND PROFIT STATEMENT

The profit and loss statement is compiled based on the above-mentioned assumptions. The following table represents the sales, operative expenses and profit for the whole concession term. Also there is given the chart presentation of the operative expenses (which include personnel expenses, maintenace expenses, electricity expenses, intrests, etc.) for the operation period as well as the chart presentation of total operative expenses and net profit.
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6. CASH FLOWS STATEMENT

Cash flow of the project which is funded 70% by bank loan and 30% by own capital of concessionaire is shown in the following table:
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Cash flow in chart for is as follows:
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7. PROJECT’S FEASIBILITY

Some of the main criteria to evaluate and to determine the profitability and the feasibility of the project are:

1. Payback period method;
2. Vnet Present Value -NPV;
3. Internal Rate of Return - IRR;
4. Levelised Discount Cost - LDC;
5. Benefit/Cost Ratio.

1. Payback Period method

The method of payback period is the easiest method (criteria) to calculate and it expresses the time required to repay the initial investment with the future cash flows. 

The pauback period of the investment is about 5 years which is lower than 35 years of the concession term. This is the case when the cash flow is not discounted. 
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The main disadvantage of the payback period method is that it does not consider the time value of money and the cash flows after the payback period. The following chart represents the payback period for the discounted cash flows. The discounted payback period is 7 years. 
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2. Net Present Value - NPV of the Project

The Net Present Value – NPV of the project represents the difference between the discounted cash flows and the initial investment. It is calculated with the following formula: 




CFt 		-	cash flow at time t
I0		-	Initial Investment
t		-	number of years under consideration
i		-	discount rate

The Net Present Value analyzis the profitability of a project and if the NPV is greater than 0 the project should be accepted because the discounted cash flows cover the initial investment and add value to the investment. It is one of the most reliable measures of the project’s profitability. For the base case disocunt rate of 12%, the Net Present Value of the project is 1,808,995 EUR. 

3. Internal Rate of Return – IRR of the Project

The Intrernal rate of return – IRR is the discount rate for which the sum of the discounted cash flows equals the initial investment, I0. In other words, IRR is the discount rate for which NPV = 0. 

The internal Rate of Return is an indicator of the efficiency of the project. GenerEURy the investment is considered profitable if the IRR is higher than the interest rate that can be earned by the same amount of money invested in an alternative investment (for example another project, securities – treasury bills, bonds; money held in a deposit, etc.). The project is considerd acceptable if the internal rate of return is greater than the established minimum acceptable rate of return. 

For the project IRR = 24.06% > 12% (discount rate or minimum acceptable rate of return). 

4. Levelised Discount Cost - LDC

Another wellknown method especiEURy in the electricity generation sector is the method of long-term marginal unit cost of electricity generation or Levelised Discount Cost - LDC. This cost is calculated using the following formula:

			

Ci – represents the sum of the investment cost, operative costs and depreciation costs. 
Ei  - generated electricity;
ri    - discount rate.

For the base case disocunt rate of 12%,  LDC = 0.0474 EURcent/kWh





5. Benefit/Cost Ratio

This measure is calculated as a ratio of the present value of cash inflows to the present valu of cash outflows including the inistial investment. This ratio should be greater than 1 in order for the project to be acceptable. 

For the discount rate 12% the benefit/cost ratio is B/C = 1. 495 > 1. 

8. SENSITIVITY ANALYSIS 

The main parameters to be change for the i nvestment are: discount rate, electricity generated, sale price, initial investment, interest rate. In order to have a more reliable feasibility (profitability) analysis it is necessary to perform the sensitivity analysis. The sensitivity analysis will be performed for the financial criteria NPV, IRR, LDC dhe B/C against the above-mentioned parameters. 


Sensitivity Analysis against the discount rate
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Sensitivity analysis against electricity generated

One of the main parameters expected to change in the case of hydropower plants projects is annual electricity generation. The following tables show the change of financial criteria when the variation of electricity generation is in the range of ± 30%.
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Sensitivity analysis of NPV				Sensitivity analysis of IRR	
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Sensitivity analysis of B/C				Sensitivity analysis of LDC


Sensitivity analysis against initial investment

In order to obtain a complete sensitivity analysis of the financial measures against the initial investment, the variation of the initial investment is in the range (70-130)%.
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Sensitivity analysis of NPV				Sensitivity analysis of IRR	
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Sensitivity analysis of B/C				Sensitivity analysis of LDC


Also the sensitivity analysis is performed for NPV, IRR and B/C against the variation of the initial investment and the quantity of electricity generated when the dsicount rate is 12%, for the variation of sale price and production and initial investment as well as the variation of the interest rate and debt ratio. The following tables show NPV, IRR, LDC and B/C against the simultaneous change of the initial investment and the quantity of electricity generated,  sale price and the quantity of water treated and traded, initial investment and the quantity of electricity generated as well as against the change of  interest rate and debt ratio.
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9. CONCLUSIONS

Based on the above analysis it results that the project for the construction an operation by concession of the HPPs’ on the Dushar - Zerec stream is a feasible project because:


1. Net Present Value (NPV): 				NPV = 1,808,995 EUR > 0

2. Internal Rate of Retur (IRR) :			IRR = 24.06% > 12%

3. Benefit/Cost Ratio:					B/C = 1.495

4. Payback period:					PBP = 5 years

5. Discounted Payback period:			PBPd = 7 years

Levelised Discount Cost - LDC:			LDC = 0.047 Eurocent/kWh
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NPV

0.053542857 0.060235714 0.067 0.073621429 0.080314286

(kWh) 1,808,995      

80% 90% 100% 110% 120%

8,000,000       80% 136,861            508,446            880,031            1,251,617        1,623,202       

9,000,000       90% 508,446            926,480            1,344,513        1,762,547        2,180,580       

10,000,000     100% 880,031            1,344,513        1,808,995        2,273,476        2,737,958       

11,000,000      110% 1,251,617        1,762,547        2,273,476        2,784,406        3,295,336       

12,000,000      120% 1,623,202        2,180,580        2,737,958        3,295,336        3,852,714       

Electricity sale price (EUR/kWh) 

Electricity generated
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NPV

0.053542857 0.060235714 0.067 0.073621429 0.080314286

(EUR) 1,808,995      

80% 90% 100% 110% 120%

1,142,406          80% 1,174,217        1,638,699        2,103,181        2,567,662        3,032,144       

1,285,207          90% 1,027,124        1,491,606        1,956,088        2,420,569        2,885,051       

1,428,008         100% 880,031            1,344,513        1,808,995        2,273,476        2,737,958       

1,570,809          110% 732,939            1,197,420        1,661,902        2,126,383        2,590,865       

1,713,609          120% 585,846            1,050,327        1,514,809        1,979,291        2,443,772       

Electricity sale price (EUR/kWh) 

Initital Investment
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NPV

56.0% 63.0% 70.0% 77.0% 84.0%

(%) 1,808,995

80% 90% 100% 110% 120%

8.00% 80% 2,027,422 1,949,528 1,871,634 1,793,739 1,715,845

9.00% 90% 2,002,367 1,921,340 1,840,314 1,759,288 1,678,262

10.00% 100% 1,977,311 1,893,153 1,808,995 1,724,837 1,640,678

11.00% 110% 1,952,256 1,864,965 1,777,675 1,690,385 1,603,095

12.00% 120% 1,927,200 1,836,778 1,746,356 1,655,934 1,565,512

Debt Ratioo (%)

Interest Rate
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(EUR) 1,808,995      

80% 90% 100% 110% 120%

1,142,406          80% 1,174,217        1,638,699        2,103,181        2,567,662        3,032,144       

1,285,207          90% 1,027,124        1,491,606        1,956,088        2,420,569        2,885,051       

1,428,008         100% 880,031            1,344,513        1,808,995        2,273,476        2,737,958       

1,570,809          110% 732,939            1,197,420        1,661,902        2,126,383        2,590,865       

1,713,609          120% 585,846            1,050,327        1,514,809        1,979,291        2,443,772       

Electricity generated (kWh)

Initital Investment
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IRR

0.053542857 0.060235714 0.067 0.073621429 0.080314286

(kWh) 24.06%

80% 90% 100% 110% 120%

8,000,000       80% 12.93% 15.42% 17.89% 20.36% 22.82%

9,000,000       90% 15.42% 18.20% 20.97% 23.75% 26.53%

10,000,000     100% 17.89% 20.97% 24.06% 27.15% 30.25%

11,000,000      110% 20.36% 23.75% 27.15% 30.56% 33.97%

12,000,000      120% 22.82% 26.53% 30.25% 33.97% 37.68%

Electricity sale price (EUR/kWh) 

Electricity generated
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IRR

0.053542857 0.060235714 0.067 0.073621429 0.080314286

(EUR) 24.06%

80% 90% 100% 110% 120%

1,142,406          80% 20.10% 23.26% 26.41% 29.56% 32.70%

1,285,207          90% 18.98% 22.10% 25.22% 28.34% 31.47%

1,428,008         100% 17.89% 20.97% 24.06% 27.15% 30.25%

1,570,809          110% 16.83% 19.87% 22.92% 25.97% 29.04%

1,713,609          120% 15.80% 18.80% 21.80% 24.82% 27.86%

Electricity sale price (EUR/kWh) 

Initital Investment
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56.0% 63.0% 70.0% 77.0% 84.0%

(%) 24.06%

80% 90% 100% 110% 120%

8.00% 80% 26.20% 25.45% 24.71% 23.99% 23.29%

9.00% 90% 25.92% 25.14% 24.38% 23.64% 22.91%

10.00% 100% 25.64% 24.84% 24.06% 23.29% 22.54%

11.00% 110% 25.37% 24.54% 23.74% 22.95% 22.18%

12.00% 120% 25.10% 24.25% 23.42% 22.61% 21.83%

Debt Ratioo (%)

Interest Rate
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(EUR) 24.06%

80% 90% 100% 110% 120%

1,142,406          80% 20.10% 23.26% 26.41% 29.56% 32.70%

1,285,207          90% 18.98% 22.10% 25.22% 28.34% 31.47%

1,428,008         100% 17.89% 20.97% 24.06% 27.15% 30.25%

1,570,809          110% 16.83% 19.87% 22.92% 25.97% 29.04%

1,713,609          120% 15.80% 18.80% 21.80% 24.82% 27.86%

Electricity generated (kWh)

Initital Investment
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B/C

7.496 8.433 9.370 10.307 11.244

(kWh) 1.495            

80% 90% 100% 110% 120%

8,000,000       80% 1.041                1.148                1.252                1.352                1.448               

9,000,000       90% 1.148                1.265                1.376                1.483                1.586               

10,000,000     100% 1.252                1.376                1.495                1.608                1.717               

11,000,000      110% 1.352                1.483                1.608                1.727                1.841               

12,000,000      120% 1.448                1.586                1.717                1.841                1.959               

Electricity sale price (EUR/kWh) 

Electricity generated
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B/C

7.496 8.433 9.370 10.307 11.244

(EUR) 1.495            

80% 90% 100% 110% 120%

1,142,406          80% 1.367                1.500                1.626                1.746                1.860               

1,285,207          90% 1.307                1.435                1.558                1.674                1.786               

1,428,008         100% 1.252                1.376                1.495                1.608                1.717               

1,570,809          110% 1.201                1.322                1.437                1.547                1.653               

1,713,609          120% 1.155                1.272                1.384                1.491                1.594               

Electricity sale price (EUR/kWh) 

Initital Investment
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56.0% 63.0% 70.0% 77.0% 84.0%

(%) 1.495

80% 90% 100% 110% 120%

8.00% 80% 1.590 1.555 1.521 1.489 1.458

9.00% 90% 1.578 1.542 1.508 1.475 1.443

10.00% 100% 1.567 1.530 1.495 1.461 1.429

11.00% 110% 1.556 1.518 1.482 1.448 1.415

12.00% 120% 1.545 1.506 1.470 1.435 1.402

Interest Rate

Debt Ratioo (%)
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B/C
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(EUR) 1.495            

80% 90% 100% 110% 120%

1,142,406          80% 1.367 1.500 1.626 1.746 1.860

1,285,207          90% 1.307 1.435 1.558 1.674 1.786

1,428,008         100% 1.252 1.376 1.495 1.608 1.717

1,570,809          110% 1.201 1.322 1.437 1.547 1.653

1,713,609          120% 1.155 1.272 1.384 1.491 1.594

Electricity generated (kWh)

Initital Investment
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LDC

7.496 8.433 9.370 10.307 11.244

(EUR) 0.047

80% 90% 100% 110% 120%

1,142,406          80% 0.041                0.043                0.044                0.045                0.046               

1,285,207          90% 0.043                0.044                0.046                0.047                0.048               

1,428,008         100% 0.045                0.046                0.047                0.048                0.050               

1,570,809          110% 0.047                0.048                0.049                0.050                0.051               

1,713,609          120% 0.049                0.050                0.051                0.052                0.053               

Electricity sale price (EUR/kWh) 

Initital Investment
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LDC

7.496 8.433 9.370 10.307 11.244

(kWh) 0.047

80% 90% 100% 110% 120%

8,000,000       80% 0.054                0.056                0.057                0.058                0.059               

9,000,000       90% 0.049                0.050                0.051                0.053                0.054               

10,000,000     100% 0.045                0.046                0.047                0.048                0.050               

11,000,000      110% 0.042                0.043                0.044                0.045                0.046               

12,000,000      120% 0.039                0.040                0.041                0.042                0.043               

Electricity sale price (EUR/kWh) 

Electricity generated
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56.0% 63.0% 70.0% 77.0% 84.0%

(%) 0.047

80% 90% 100% 110% 120%

8.00% 80% 0.045 0.046 0.047 0.048 0.049

9.00% 90% 0.045 0.046 0.047 0.048 0.049

10.00% 100% 0.045 0.046 0.047 0.049 0.050

11.00% 110% 0.046 0.047 0.048 0.049 0.050

12.00% 120% 0.046 0.047 0.048 0.049 0.051

Interest Rate

Debt Ratioo (%)
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(EUR) 0.047

80% 90% 100% 110% 120%

1,142,406          80% 0.052 0.047 0.044 0.041 0.038

1,285,207          90% 0.054 0.049 0.046 0.042 0.040

1,428,008         100% 0.057 0.051 0.047 0.044 0.041

1,570,809          110% 0.059 0.054 0.049 0.046 0.043

1,713,609          120% 0.061 0.056 0.051 0.048 0.044

Initital Investment

Electricity generated (kWh)
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No.

Description

Value (EUR)

1

Water Intake

47,243

                  

 

2

Decanter L = 40 m

14,598

                  

 

3

Deviation Channel L = 1500 m

81,795

                  

 

4

Pressure Basin

19,682

                  

 

5

Turbine Penstock L = 172.5 M

37,836

                  

 

6

Powerhouse

26,281

                  

 

7

Connection to the Grid 10 kV

1,429

                    

 

8

Ricontruction of existing roads and construction of new ones

857

                        

 

9

Environment

3,629

                    

 

SUM

233,349

               

 

Mobilisation Works 1%

2,333

                    

 

SUM

235,683

               

 

Contingency Fund 5%

11,784

                  

 

SUM

247,467

               

 

VAT  20%

49,493

                  

 

TOTAL of CIVIL WORKS

296,960

               

 

Surveillance and Test Costs  1.3%

3,860

                    

 

TOTAL

300,821

               

 

TECHNOLOGIC MACHINERIES AND EQUIPMENT

144,120

               

 

DESIGN OF THE IMPLEMENTATION WORKS

4,286

                    

 

TOTAL INVESTMENT FOR HPP 1

449,226
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