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11.1  Project Decription 

Located on the middle reaches of the Mekong River in Laos, Paklay Hydropower 

Project (HPP) is the fourth one (from upstream to downstream) of the 11 hydropower 

projects planned for the main stream of the Mekong River. Sayaburi HPP is located 

upstream of it while Sanakham HPP is located downstream of it. The dam site of 

Paklay HPP is located at 1829km (to the estuary) on the main stream of Mekong 

River, about 31.00km upstream from Paklay County and about 241.00km from 

Vientiane, the capital city of Laos. The catchment area of the dam site is about 

278,400 km2. 

According to the results of the feasibility study, the normal pool level (NPL) of 

Paklay HPP is 240.00m, and the corresponding capacity of reservoir is 890 million m3, 

minimum pool level 239.00m and regulation storage 58.4 million m3. When regulated 

by the Xiaowan and Nuozhadu reservoirs on the upper reaches, the mean annual 

inflow to the reservoir is 4100m3/s and runoff volume is 129.30 billion m3. The 

design installed capacity of the project is 770 MW (14×55MW), mean annual energy 

output is 4124.8 GWh, and annual operating hours of installations is 5357h.  

According to the results of development study on the project, before the formal 

commencement of construction, the preparatory period is about 2.5-3 years, and the 

construction period from formal commencement of construction to the power 

generation of the first unit is 5 years, and the total construction period is 6 years and 

9 months (excluding preparatory period). 

11.2  Scope and Methodology of Study 

The economic evaluation for Paklay HPP is based on the project scale and investment, 

taking into consideration of the relevant tax policy in Lao PDR and relevant Chinese 

norms and code. Since Thailand is the main target market for the sale of electricity 

generated by Pak Lay Hydropower Project, the economic evaluation is carried out on 

by assuming the same, but subject always to the final determined energy sale plan and 

relevant agreements achived between the developers, GOL and/or Thailand.   

Various economic indicators were calculated to reflect the financial feasibility of the 

project. Meanwhile, cash flow analysis is conducted so as to calculate the internal 

rate of return (IRR) on equity for the developers. 
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Sensitivity analysis has been conducted for the project based on the total project 

investment, on-grid energy availability and bank loan interest. 

11.3  Basic Assumptions 

11.3.1  Construction Period & Commercial Operation Period 

The construction period of the project will be 6 years and 9 months (excluding 

preparatory period), and the operation period of the project is estimated to be 29 years 

after COD (excluding construction period). 

11.3.2  Energy Output and On-grid Energy Availability 

Paklay HPP will have an installed capacity of 770MW (14×55MW) and an average 

annual energy output of 4124.8 GWh.Its on-grid energy availability (energy available 

at the delivery point at Lao-Thai border, net of transmission loss within Lao territory 

and consumption of auxiliary power) has been considered as 97.25% of the average 

annual output. The annual energy output is presented in Table 11-1. 

Table 11-1    Energy output during operation period of Paklay HPP 

Description Year 
Installed 
capacity 
(MW) 

Average annual 
energy output 

(GWh) 

Annual on-grid 
Energy 

Availability 
(GWh) 

Energy output during 
operation period 

1st to 29th year 770 4124.8 4011.4 

* The percentage of annual auxiliary power and the energy loss in transmission line 

respectively is 1.25% and 1.5% of the average annual energy output, respectively. 

According to the norms and mechanism of power purchasement by Electricity 

Generating Authority of Thailand (EGAT), energy availability is divided into three 

categories: Primary Energy (PE), Secondary Energy(SE) and Excess Energy (EE). 

While tariff is set for each category, for the convenience of calculation in this chapter, 

the amount of Secondary Energy is converted to the amount of Primary Energy at a 

converting ratio equilevant to the SE tariff divided by the PE tariff. Such converted 

energy is added to the total amount of Primary Energy, resulting in a total amount of 

3493.4GWh (refered to as the‘Equilevant PE Energy’), which is anticipated and 

applied in this economic evaluation. 

11.3.3  Capital Structure & Financing 
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The financing of the project includes two parts, i.e., equity and bank loan, of which 

the equity accounts for 30%, and bank loan 70%.  

The equity shall be provided by the developers of the project. 

The remaining funds of the project shall come from loan by reputed commericial bank 

via regular project financing method. An annual loan interest rate of 6.5% is assumed 

throughout the whole construction period and operation period. The upfront fee is 

counted as 0.8% of the total loan amounts and will be incurred in the first year of the 

construction period. The bank commitment fee is charged annually, calculated as 1% 

of the undrawn loan. According to the latest SINOSURE premium computational 

mechanism and scheme, the overseas investment insurance premium rate is assumed 

to be at 0.9%, covering both equity and loan. The loan repayment period will be 18 

years (including 7 years grace period and 11 years loan repayment period). 

Repayment will be made semi-annually starting from the commercial operation date.  

11.3.4 Tax and Charges  

The following taxes and charges have been taken into consideration during the 

operation period: 

Corporate Income Tax 
Year 1 to Year 12: 0% 

Year 13 to Year 25: 8% 
Year 26 to Year 29: 10% 

Royalty 
2.5% of the gross revenue from 

electricity generation 
Other tax and charges are not considered 

11.3.5 O&M Cost 

Annual O&M Cost is assumed to be USD 17,210,745. Besides regularly operation and 

maintenance, the budget also includes fees and fundings provided to government of 

Lao PDR such as land lease fee, social development fund, reservoir area protection 

fee, resettlement and environmental protection budget, and environmental protection 

fund. 

11.3.6 Other Assumptions 

Some other assumptions are made as follows: 

Depreciation rate is 4% by straight-line method. 
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Discount rate is 10%. 

Business property insurance premium rate during operation period is 0.3%. 

Oversea investment insurance rate is 0.9%. 

Major equipments replacement will happen in the 25th-29th year during the operation 

period. 

11.4  Investment Schedule 

The equity and loan required during the construction period will be injected quarterly 

as per certain investment ratio calculated based on the construction schedule. The 

investment schedule of PakLay project is stated in the Table 11-2: 

Table 11-2    Investment Schedule of Paklay HPP     Unit: USD 

Year 1 2 3 4 

Investment 362,821,551 341,479,107 362,821,551 362,821,551 

Year 5 6 7 Total 

Investment 277,451,775 234,766,886 192,081,998 2,134,244,420 

11.5  Economic Evaluation 

11.5.1 Fixed assets 

According to the results of project investment estimation and the price level of the 

first half of 2016, the fixed assets (project cost excluding financing cost) is USD   

1,581,477,415, including basic contingency USD 55,000,000, cost of exchange rate 

risk USD 7,000,000 and price contingency USD 25,000,000. 

11.5.2 Financing Cost 

The financing cost of the project covers loan interests, upfront fee, bank commitment 

fee, and overseas investment insurance premium. 

Through calculations, the loan interests during the construction period are USD   

393,773,431, the one-off upfront fee is USD 11,951,769, the bank commitment fee is 

USD 54,081,754, overseas investment insurance premium is USD 92,960,052, and the 

total financing cost is USD 552,767,005. 

11.5.3 Cost during Operation Period 
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The Total Cost of Paklay HPP during operation period mainly includes depreciation 

fee, oversea investment insurance and business property insurance premium, salary, 

material fee, other expenditures, financing cost, and budgets provided to the Lao 

government (i.e. land lease fee, social development fund, reservoir area protection fee, 

resettlement and environmental protection budget, and environmental protection 

fund). The O&M Cost refers to all the expenses above except for depreciation fee, 

financing cost and insurance fees. The calculations show that the total cost of the 

whole operation period is USD 3,635,271,003 and the total O&M Cost is USD 

499,111,605. 

11.5.4 Revenue 

The revenue of the project equals to the on-grid energy availability multiplied by 

tariff. In this analysis, the PE tariff is assumed to be a flat rate of 8.20 US cents/kWh 

throughout the entire operation period. The calculations show that the total revenue of 

the project is USD 8,078,854,307 and the mean annual revenue is USD 278,581,183. 

11.5.5 Profit 

The total profit is derived from deducting the total cost from total revenue, the profit 

after tax, i.e., attributable profit, is derived from further deduction of the income tax 

payable, and the undistributed profit is derived from further deduction of the profit 

payable to the investors. The calculations show that the total profit of Paklay HPP 

during the operation period is USD 4,177,811,946. 

11.5.6 Financial Feasibility Analysis 

All the units will be put into service from the 7th year after the commencement of 

construction. Since then the revenue of each year will be able to cover the cost and 

maintain the normal operation of the power station. The cash flow process indicates 

that short-term loan is not required during the repayment period, indicating that the 

project will have sufficient net cash flow in most of the years to maintain the normal 

operation.  

11.5.7 Profitability Analysis 

The financial indexes of the project have been calculated based on the tariff. 

According to the calculations, the internal rate of return (IRR) on project investment 
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is 10.22%, and the payback period is 11.70 years (starting from the date that all the 

units are officially put into commercial operation).  

Table 11-3 shows a summay of financial indicators of PakLay Project in terms of 

feasibility, profitability and solvency. 

Table 11-3    Summary of financial indicators for Paklay HPP 

No. Description Unit Key Indicator Remarks 

1 Total investment USD  2,134,244,420 
Including working 

capital 

1.1 Fixed assets USD  1,581,477,415  

1.2 Financing cost USD 552,767,005  

 Of which, loan interests USD 393,773,431  

 Upfront fee USD  11,951,769  

 
Financing Commitment 

fee 
USD 54,081,754  

 
Overseas investment 

insurance 
USD 92,960,052  

1.3 Working capital USD 3,000,000  

2 Equity % 30  

2.1 Share of SCJV % 100  

3 PE Tariff US cents/kWh 8.20  

4 Total revenue USD 8,078,854,307  

5 Total cost USD  3,635,271,003  

6 Total O&M cost USD 499,111,605  

7 Coporate Income Tax USD 259,397,522  

8 Royalty USD 201,971,358  

9 Total profit USD  4,177,811,946  

10 Profitability indexes    

10.1 
IRR on Equity for 

Project 
% 10.22  

10.2 Payback period yr 11.70  

11 Solvency indexes    

11.1 Loan term yr 11 
From drawdown of 

the first loan 

11.2 Rate of liability to assets % 67.7% At the end of the 
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No. Description Unit Key Indicator Remarks 

1st year in 
operation period  

12 Other economic indexes    

12.1 Project cost per kW USD/kW 2054  

12.2 Project cost per kWh USD/kWh 0.38  

12.3 Investment cost per kW USD/kW 2771  

12.4 Investment cost per kWh USD/kWh 0.52  

Note: The currency is USD. 

11.6  Sensitivity Analysis 

Parameter sensitivity analysis is mainly to study the impact of differenc varibles on 

FIRR and other financial indicaotrs of this project. On the basis of the basic scheme 

as metioned in the sections above, the impact of variation (range ±10%) of project 

investment, energy availibity and annual loan interest rate on FIRR have been 

analyzed with the results shown in Table 11-4. 

Table 11-4    Sensitivity analysis for financial evaluation 

No. 
Investment 
variation 

(%) 

Interest 
variation 

(%) 

Energy 
Availability 

variation 
(%) 

FIRR on equity 
(%) 

Basic scheme 0 0 0 10.22 

Parameter 
sensitivity 

1 -10 0 0 11.89 
2 -5 0 0 11.02 
3 +5 0 0 9.47 
4 +10 0 0 8.72 
5 0 -10 0 10.49 
6 0 -5 0 10.35 
7 0 +5 0 10.08 
8 0 +10 0 9.94 
9 0 0 -10 8.51 
10 0 0 -5 9.37 
11 0 0 +5 11.04 
12 0 0 +10 11.84 

Table 11-4 indicates that FIRR on equity remain in the range of8.72%~11.89% when 

project investment varies between -10% and +10%;  
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FIRR on equity remain in the range of 9.94%~10.49% when loan rate varies between 

-10% and +10%; and  

FIRR on equity remain in the range of 8.51%~11.84% when energy availability varies 

between -10% and +10%. 

11.7  Conclusions of Financial Evaluation 

In light of the above, given a PE tariff rate of 8.20 US Cent/kWh, the project will 

generate an IRR on equity of 10.22% and pays off its debt in 11 year after commercial 

operation.This project is bankable in terms of financial capacity when uncertainties in 

project investment, loan interest rate and energy output are taken into account, as 

revealed by the sensitivity analysis. 

In conclusion, PakLay project is finaicially feasible and bankable. 


