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14. Engineering Finance

The economic evaluation of Bienaihe 2" Level Hydropower Station has been carried out based on
the laws and regulation as <Economic Evaluation Method and Parameters on Construction
Project> issued by State Planning Commission and Ministry of Construction, <Economic
Evaluation Regulation for Small Scale Hydropower Station Construction Project> (SL16-95)
issued by Water Resources Ministry and the present finance and taxation regulations.

1.2 Financial Evaluation

1.2.1 Basic Data

12.1.1 The Manufacture Scale and Construction Schedule

The total installed capacity of Bienaihe 2™ Level Hydropower Station is 8MW, it is estimated that
the annual utilization hours is 4,256 hours, the annual power supplied to grid is 34,048 MWh.
1.2.1.2 Reference Profit Ratio

This project is listed in the infrustration construction project, the reference profit ratio should be
taken as 7%.

1.2.1.3 Calculation Period

According the construction schedule, the total construction period is 2 year, the manufacture and
operation period is taken 25 years, the calculation period is totally 27 years.

1.2.2 The Investment Plan and Investment Finance

1.2.2.1 The fixed asset investment

Based on the investment analysis, the static total investment has been adjusted to 3892.30 ten
thousand Yuan, and the interest in construction period is 60.16 ten thousand Yuan, the difference
value prepare fee is zero, the fixed asset investment is 3892.30 ten thousand Yuan.

1.2.2.3 The floating capital

The floating fund is calculated as 10Yuan/kW, totally need 8 ten thousand Yuan. The floating
capital will all use capital fund. The floating fund will be used when the turbines have been in
operation, and collected back at the end of year.

1.2.2.4 The total investment

The total investment of Bienai 2™ Level Hydropower Station is 3960.46 ten thousand Yuan.
Among them, the fixed asset investment is 3892.30 ten thousand Yuan, the intangible asset and
deferred asset has not been considered.

1.2.3 The total cost and fee calculation

The generation cost includes deprecation cost, repair fee, salary and welfare, labor insurance plan,
insurance fee, housing fund, material fee, reservoir maintenance fee, interest payment, and other

fees. The power generation cost is the total fees exclude the depreciation fee and interest payment.

The parameters and designed value employed in cost analysis calculation is as following:

Depreciation fee =fixed asset value X comprehensive depreciation rate;

Repair fee=fixed asset value Xrepairing fee rate

Insurance fee=fixed asset value X insurance fee rate

The comprehensive depreciation rate is taken as 5.0%, the depreciation year for fixed asset is 20

years, the repair fee rate is taken as 1%, the insurance rate is taken as 0.25%.

Salary=the number of employee X annual average salary

The designed employee for this station is 20, the annual average salary per year is taken as 8000



Yuan.
Welfare fund amounts to 14% of the total salary; the social insurance plan, the medical insurance
and housing accumulated fund amounts to 36.5% of the total salary, the social insurance amounts
19% of the total salary, the medical insurance amounts to 4% of the total salary, the
unemployment insurance is taken as 1.5% of the total salary, and the housing accumulated fund
taken as 12% of the total salary, the total fee amounts to 50.5%of the total salary.

The material fee designed value: 5.0Yuan/kW;

The maintenance fee in living district is taken as 0.001Yuan/kW;

Water resources fee is taken as 0.001Yuan/kW.h

Other fee designed value is taken as 24.0Yuan/kW.

1.2.4 Taxation

Based on the relative regulation, the construction of hydropower station should render Value
Added tax (\VVAT), sales tax addition, and income tax. The VAT is price excluding tax, the ratio of
VAT is 6%, this ratio is only the base to calculate sales tax addition.

1.2.4.1 Sales tax addition

Sales tax addition includes education fee addition and urban maintenance and construction fee.
Take the VAT value as the calculating base, the ratio is 3% and 5%.

1.2.4.2 Income tax

The enterprise should render income tax based on relative regulation and laws, the ratio is 33%.

1.2.5 The calculation of power generation profit

1.2.5.1 Sales income

Sales income= power supplied X grid price

Grid price is taken as 0.170yuan/kW.h(include VAT), and during the calculation period (the
operation period), the unchanged grid price will be used.

1.2.5.2 Profit

After deducing power generation cost and sales tax addition, the power generation income is
power generation profit; after rendering the income tax, the power generation income is the profit
after tax. After taken 10% of the profit after tax as the statutory accumulated fund and 5% of the
profit after tax as public welfare fund, the rest part is the distributive profit. After deducing the
payable profit which should be distributed to investors, the rest part is undistributed profit.

1.2.6 The profit ability analysis
In order to calculate financial profit parameters, the total investment financial internal rate of
return is 7.68%.



Table 1 Statement of Cash Flows(Total Investment)
. Construction period(years) operation period (years)
No. Ttems Total 1 9 1 2 3 1 5 6
Installed Capacity(kW) 8000 8000 8000 8000 8000 8000 8000
Basic [Utilization hours(h) 4256 4256 4256 4256 4256 4256 4256
Parame |Power generation(10MWh) 85125 3405 3405 3405 3405 3405 3405
ter |Sales of electricity (L0MWh) 85125 3405 3405 3405 3405 3405 3405
Grid price(yuan RMB/kWh) 0.170 0.170 0.170 0.170 0.170 0.170 0.170
1 cash inflows (CI)
1.1 Income of saling power 14471. 25 578. 85 578. 85 578. 85 578. 85 578. 85 578. 85
1.2 Residual value of fixed assets recoverec 0. 06
1.3 Current funds recovered 8. 00
Subtotal of cash inflows 14479. 31 578. 85 578. 85 578. 85 578. 85 578. 85 578. 85
2 Cash outflows(CO)
2.1 Investment in fixed assets(Total investment) 3892. 30 1150. 00 2742. 30
2.2 Current funds(Total investment) 8.00 8.00
2.3 Annual operating cost 2502. 25 100. 09 100. 09 100. 09 100. 09 100. 09 100. 09
2.4 Sales tax and surcharges 937. 75 37.51 37.51 37.51 37.51 37.51 37.51
2.5 Income tax 2336. 05 80. 40 80. 40 80. 40 80. 40 80. 40 80. 40
Subtotal of cash outflows 9676. 35 1150. 00 2750. 30 218. 00 218. 00 218. 00 218. 00 218. 00 218. 00
3 Net cash flows before income tax 7139.01 -1150. 00 -2750. 30 441. 25 441. 25 441. 25 441. 25 441. 25 441. 25
4 Accumulated net cash flows before income tax —-1150. 00 -3900. 30 -3459. 05 -3017.80 —2576. 55 -2135. 30 -1694. 05 -1252. 80
5 Net cash flows after income tax 4802. 96 -1150. 00 -2750. 30 360. 85 360. 85 360. 85 360. 85 360. 85 360. 85
6 Accumulated net cash flows after income tax —-1150. 00 -3900. 30 -3539. 45 -3178. 60 -2817.75 -2456. 90 -2096. 05 -1735. 20
Calculation indexes
(1) |Net financial present value
Discount factor(lc= ) 10. 00% 1 1 1 0.9091 0. 8264 0. 7513 0. 6830 0. 6209 0. 5645
Net present value FNPV= -660. 91 -1150. 00 -2750. 30 328. 05 298. 21 271. 11 246. 46 224. 05 203. 70
(2) |Financial IRR (FIRR after tax)
Discount factor(i= ) 7. 68% 1 1 1 0. 9287 0. 8624 0. 8009 0.7438 0. 6908 0. 6415
Net present value = FNPV= 0.85 -1150. 00 -2750. 30 335.12 311.20 289. 00 268. 40 249. 28 231.49
Discount factor(i= ) 7.69% 1 1 1 0. 9286 0. 8623 0. 8007 0. 7435 0. 6904 0.6411
Net present value = FNPV= -2.48 -1150. 00 -2750. 30 335.09 311.16 288. 93 268. 29 249. 13 231.34
Calculation parameters for static investment 363085
(3) recovery period (years) 91 80
Static investment recovery period (including 12. 81 nstruction period 2 years + Operation period 10 years + |[-291.8|+360.85 =
(4) [Financial IRR(FIRR) 7. 68% 7.68% + 0.85 + (0.85 + [-2.48]) X (7.69 — 7.68)% = 7.68%
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