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ABSTRACT 

This research has feasibility study of investment in solar power plant for industrial estate 

as alternative power supply. The aim of this research was to study the feasibility of investment in 

solar power plant project on industrial estate area of Thailand, analyse an estimated cost of project 

for different locations of Thailand and optimize the project investment in order to generating 

incomes and creating value added to EGAT. Estimate cost of project and analyse the feasibility of 

project using financial model such as cash flow report, income statement, debt profile, project 

financing and etc. Benefits were expected for further research which found the best solution of 

investment in solar power plant project based on different assumptions for industrial estate area of 

Thailand. 
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CHAPTER 1 
 

INTRODUCTION 

 

BACKGROUND 

 
 Since Thailand has great solar potential, especially in the middle and north-eastern part 

of the country, which benefit from strong year round solar radiation levels. Compared to radiation 

levels in other countries, Thailand has more potential than other countries in the region and only 

closely lags behind the United States and Australia. Solar capacity has grown from 2 MW in 2010 

to 2,768 MW in January 2016, which is higher than all other ASEAN countries combined. The 

target of the Alternative Energy Development Plan 2015-2036 (AEDP) is to increase the 

producing capacity from 1,570 MW in 2014 to 6,000 MW in 2036. Business Monitor 

International (BMI) expects solar power to contribute over 51% to the total renewable power mix 

in 2025. 
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Figure 1-1  Alternative energy development plan 2015 (AEDP2015). 

 The Electricity Generation Authority of Thailand (EGAT) as Thailand’s leading state-

owned power utility under the Ministry of Energy, also actively pursue the above regional policy 

to build up the sustainable development and stability of an energy system, Solar Power Plant is 

one of their renewable energy development plan. This study provides the analysis and comparison 

on the investment in Solar Power Plant between EGAT’s conventional Solar Power Plant and off-

grid Solar Power Plant for the selected Industrial Estate. 

 

 
 

Figure 1-2 EGAT Thap Sakae Solar Power Plant, Prachaup Khiri Khan Provicial Thailand. 
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OBJECTIVE 

 

 1. Study the feasibility of investment in Solar Power Plant project. 

 2. Analyse an estimated cost of project for different locations. 

 3. Optimize the project investment, in order to generating incomes and creating value 

added to EGAT. 

SCOPE 

 

 1. Location and area of project. 

 2. Solar energy potential 

 3. Estimated cost of project 

 4. Economic and financial analysis 

 

EXPECTED BENEFITS 

 

 1. Possibility of investment in Solar Power Plant project. 

 2. Possibility of setting up the project in each area. 

 3. Found the best solution of investment in Solar Power Plant project based on different 

assumptions. 

 4. Generating more incomes for EGAT. 
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CHAPTER 2 
 

CONCEPTS AND THEORIES 
 

 In this study, the researcher studied the concepts, documents and related research to be 

used for determining guidelines for conducting research. Especially the financial analysis theory. 

The content according to the order as follows. 
 

CASH FLOW 

 The positive (inflow) or negative (outflow) movements of cash caused by an activity over 

a specific period of time. 

 

RETURN ON EQUITY 

 Return On Equity (ROE). The relationship of annual aftertax earnings to the recorded 

shareholders’ equity. Used as a measure of the effectiveness with which shareholder funds have 

been invested. A similar approach can be taken with the basic formula for return on owners’ 

equity (ROE), which relates profit and the amounts of recorded equity. 

ROE = 
Net profit

Equity
 

 

PAYBACK PERIOD 

 The period of time over which the cash flows from an investment are expected to recover 

the initial outlay. 

 

COST OF DEBT 

 The cost to a company of employing debt, developed from the after-tax interest charges 

of various forms of debt. 
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COST OF EQUITY 

 The cost to a company of employing common shareholders’ funds, developed from the 

investors’ expectations about the return from holding such shares, usually in the form of the 

combination of dividends and capital gains. 

 

 SENSITIVITY ANALYSIS 

 The process of testing the impact on the results of an analysis from changes in one or 

more of the input variables. 

 

RETURN ON INVESTED CAPITAL 

 Company's profit for a particular period compared with the capital invested in the 

company. This shows how effectively the company is using the amount of capital invested in it to 

make a profit. 

 

WEIGHTED AVERAGE COST OF CAPITAL 

 Cost of capital (weighted average cost of capital, WACC). The weighted average of the 

after-tax cost to a company of all forms of long-term financing used; employed as a minimum 

standard for the return to be earned on new investments. 
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INCOME STATEMENT 

 Income statement (operating statement, profit and loss statement). A financial statement 

reporting the periodic revenues and matching costs and expenses for a specified period, and 

deriving the income for the period. 

 

NET PRESENT VALUE 

  Net Present Value (NPV). Income statement (operating statement, profit and loss 

statement). A financial statement reporting the periodic revenues and matching costs and 

expenses for a specified period, and deriving the income for the period. 

 

INTERNAL RATE OF RETURN 

 Internal rate of return (IRR). The discount rate that equates the cash inflows and cash 

outflows of an investment project, resulting in a net present value of zero. 

 

LEVELISED COST OF ENERGY 

 Levelized cost of energy (LCOE) is a measure of a power source that allows comparison 

of different methods of electricity generation on a consistent basis. It is an economic assessment 

of the average total cost to build and operate a power-generating asset over its lifetime divided by 

the total energy output of the asset over that lifetime. The LCOE can also be regarded as the 

average minimum price at which electricity must be sold in order to break-even over the lifetime 

of the project. 
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RELATED LITERATURE 

 

 (Zhen-YuZhao 2017) studied levelized cost of energy modeling for concentrated solar 

power (CSP) projects in China by constructs a mathematical model of the levelized cost of energy 

(LCOE) to calculate the power generation cost of CSP projects on the basis of lifetime cost 

structure analysis. This research offers a new method for power generation cost calculation of 

CSP projects and provides support for governments to formulate incentive policies for the 

industry. 

 (Alireza Haghighat 2016) studied techno economic feasibility of photovoltaic, wind, 

diesel and hybrid electrification systems for off-grid rural electrification in Colombia. This study 

aims at analysing the application of photovoltaic (PV) panels, wind turbines and diesel generators 

in a stand-alone hybrid power generation system for rural electrification in three off-grid villages 

in Colombia with different climatic characteristics by using HOMER software for modeled and 

optimized to determine the most energy efficient and cost-effective configuration for each 

location. Net present cost, initial capital cost, and cost of energy as economic indicators are the 

main performance indexes. 

 (B. Shiva Kumar 2015) studied performance evaluation of 10 MW grid connected solar 

photovoltaic power plant in India by using the simulation PV syst and PV-GIS software for 

improve designing, operating and maintenance new grid connected systems of A 10 MW 

photovoltaic grid connected power plant commissioned at Ramagundam, India. 

 (Abdul Ghafoor 2015) studied design and economics analysis of an off-grid PV system 

for household electrification in the city of Faisalabad, Pakistan by using modeled, life cycle cost 

(LCC) analysis and annualized life cycle cost (ALCC) analysis. The results show that unit cost of 

electricity produced using off-grid PV system is lower than the unit cost charged in case of 

conventional electric supply to the residential areas. 
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CHAPTER 3 

 

METHODOLOGY 

 
 This research must have knowledge and understanding using technologies and tools, 

including how to operate the Solar Power Plant and working on the financial model to be used for 

the analysis feasibility of the project. This research also considered the other main factor as 

location and area of setting up the project which could be the main impact to cost and efficiency 

of the power plant. The procedure for the whole research are as follows: 

 

 
Figure 3-1 Study flow chart of this project 

 

Study the conceptual design for Solar Power Plant as following items 

1. Technology and characteristic of Solar Cell or Photovoltaic Cell. 

2. The operation of solar electrical power generating system. 

3. Main equipment and tools for electrical system. 

4. Civil work for site preparation and structural support for solar panels. 



 
 

9 

 

5. Mechanical system for water requirement of the project. 

6. Electrical system for transmission and electrical connections. 

 
 

Figure 3-2 Directly connected solar power DC pump diagram. 

 

 
 

Figure 3-3 A typical grid-connected solar power system. 
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Figure 3-4 Simplified diagram of an on-grid solar system. 

 

                          
 

Figure 3-5 Main equipment and tools for electrical system 

(solar panel, solar invertor, control board and transformer) 

 

 
 

Figure 3-6 Solar power plant civil work preparation. 
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Figure 3-7 Mechanical system for supply water in solar power plant area. 

 

 

Figure 3-8 Low voltage transmission line. 

 

Study the Financial Analysis 

 

 Financial Analysis is a general term that refers to using financial data to make business 

and investment decisions more efficiently and thus more profitably by using financial analysis 

tool such as Break-Even Point, Net Present Value, Internal Rate of Return, Return on Investment, 

Debt to Equity Ratio, Etc.
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Gather information for preparing the feasibility study of Solar Power Plant 

 

 Study the solar radiation of each location selected from Department of Alternative 

Energy Development and Efficiency (DEDE) to calculate plant factor of power plant. 

 
Figure 3-9 Solar map of Thailand from DEDE. 
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Table 3-2 Solar radiation raking by region. 

 

Assess and select location and area of the project  

 

 Assess and select location and area of the project responding to the solar radiation 

ranking and demand/supply of electricity consumption. By using google earth to select the area 

comply with area requirement from calculation and consumer information from industrial estate 

Authority of Thailand. 
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Table 3-3 Industrial Estate Selected Criteria. 

 
 

Table 3-4 Top 3 Industrial Estate Selected Information. 
 

 
 

Figure 3-10 Bangpoo industrial estate area. 
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Figure 3-11 Maptaphut industrial estate area.
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Estimate cost of project and analyse the feasibility of project using financial model 
 

 Gathering all equipment cost for estimate the cost of project. 
 

 
 

Table 3-5 Bangpoo industrial estate equipment cost. 
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 Table 3-6 Maptaphut industrial estate equipment cost. 
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 Estimate cost of project and analyse the feasibility of project using financial model such 

as cash flow report, income statement, debt profile, project financing, and etc. 

 

 
Table 3-7 Bangpoo industrial estate estimated project cost. 

 

 

Table 3-8 Map Ta Phut industrial estate estimated project Cost.  
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Process and analyse the research result 

 Study the EGAT Financial Report to determine debt:equity ratio. 
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Figure 3-12 EGAT Financial Report year 2017. 

 
 

Table 3-9 EGAT Power Plant Project Weight Average Cost of Capital  
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Bangpoo Project 

 

  
 

Table 3-10 Bangpoo Capital Cost
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Maptaphut Project 

  
 

Table 3-14 Maptaphut Capital Cost
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CHAPTER 4 
 

RESULT AND DISCUSSIONS 

 
Result of the Model 

 

 Use all data and parameter on financial analysis model to process and analyse selected 

project results.  

 

 

 

Figure 4-1 Assumption and Result of Bangpoo Project. 
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Figure 4-2 Assumption and Result of Maptaphut Project. 

 

Increase net capacity from 8.08 -> 25.00 MW 

Will reduce electricity sale price by 5.54% from 2.89 -> 2.73 (THB/kWh) 

 

 According to the result shows that higher MW capacity (power energy) give higher 

return/lower electricity sale price due to the economy of scale.
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Discussion of financial model 
 

 
 

Table 4-1 Sensitivity analysis Bangpoo project. 
 

 
 

Figure 4-3 Sensitivity analysis – Bangpoo Project. 
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Table 4-2 Sensitivity analysis – Map Ta Phut project. 
 

 
 

Figure 4-4 Sensitivity analysis – Map Ta Phut Project 
 

 This sensitivity analysis compares changing of percentage of plant factor and investment 

cost to cross check the project financial. The analysis shows that when plant factor increase it will 

reduce the production cost. In the other hands, if an investment cost increase it will increase the 

production cost which it makes sense by itself.
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PRICING COMPARISON BETWEEN NORMAL CONDITION VS. NEW CONDITION 

 

 Generally EGAT supply electric power then only sell those units to PEA or MEA follows 

government policy which unit pricing from solar energy must not over 2.40 baht. 

 In this study shows that pricing 2.40 baht/unit will make ROIC less than WACC which 

means value is actually destroyed as the company invests more capital; for every baht of 

investment the company attracts it pays out more than it earns with it. 

 

 @Levelized Electricity Sale Price: 2.40 THB/kWh 

 WACC: 9.88% 

 ROIC: 

  Bangpoo Project      = 6.81% 

  Maptaphut Project   = 7.72% 

 

 According to the new method EGAT subsidiary company might take the project and sells 

electricity power directly to an Industrial Estate with higher price to make an investment possible 

and make a profit to EGAT. 

 

TARIFF PRICING 

 

PEA tariff @12-24 kV = 3.17 THB/kWh 

New tariff pricing 

Bangpoo Project = 2.89 THB/kWh 

reduced by 9.69% 

Maptaphut Project = 2.73 THB/kWh 

reduced by 16.12% 

 

Figure 4-5 PEA Tariff
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CHAPTER 5 

 

SUMMARY OF RESULTS AND PROBLEMS ENCOUNTERED 
 

LOCATION SELECTING 

 

 Regarding the information came from internet and government website which using an 

old data and somehow inadequate information which might causes the evaluate inaccurate. 

 

SOLAR RADIATION INFORMATION 

 

 An averaged solar radiation in Thailand published by DEDE, was measured by solar 

station in each location and it has been used as a reference for wide area. Therefore, the data may 

not be precisely. 

 

ESTIMATED PROJECT COST 

 

 Those information was referenced from EGAT research project which it is a small size 

project. Their might has some differentiated with this big size project. 
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