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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.

Alternative Energy Development Plan (AEDP : 2015-2036)
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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.



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.



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.

Net profit
ROE=—/7F""T—"
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.



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.



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.



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.



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:

r ~

Study the conceptual
design for Solar Power Plant

i J
A 4 2 L 4
- Gather information for ) Study the solarradiation of
Assess and select location LR A "
of the project feasibility study of Solar each locationin Thailand
L Power Plant J from DEDE

A4

[ Estimate project cost and )
analyze project feasibility
by financial model

v

F 3

Y

Process, analyze and
summary the research

result
VG J

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.



5. Mechanical system for water requirement of the project.

6. Electrical system for transmission and electrical connections.
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e

Solar Inverter

\ -

Solar Panels

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 3-8 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.



Gather information for preparing the feasibility study of Solar Power Plant

12

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

Energy Development and Efficiency (DEDE) to calculate plant factor of power plant.
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Figure 3-9 Solar map of Thailand from DEDE.
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Averaged Solar Radiation per

Region year [MJ/m?day) Ranking
Northeast 17.956 1
Central  17.879 g
East 17.633 3¢
West 17.191 4"

South  17.110 5"
North 16.193 g"

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.



Averaged Solar Radiation
Industrial Estate Province Region Power Supply Capability | Total Area
per Year per Region

Udon Tham Industrial Estate Udon Thamt | Northeast Rank 1 Insufficient Information -
Nong Kha: Industnal Estate Nong Khai | Northeast Rank 1 Under Development -
Bangpoo Industnal Estate Samut Prakan | Ceatral Rank 2 218.88 MW 5472 Ra
Lat Krabang Industnal Estate Bangkok Central Rank 2 130 MW 2,559 Ra
Bangplee Industrial Estate Samut Prakan | Central Rank 2 120 MW 1,004 Ra
Ban Wa (Hi-Tech) Industrial Estate Avyutthaya Central Rank 2 80 MW 2,379 Ra
Nong Khae Industnal Estate Sarabun Central Rank 2 30 MW 2,042 Rat
Bang Pa-m Industrial Estate Avyutthaya Central Rank 2 30 MW 1,962 Rat
Samut Sakhon Industrial Estate Samut Sakhon | Central Rank 2 50 MW 1,763 Rat
Saha Rattana Nakorn Industrial Estate Avyutthaya Central Rank 2 30 MW 1,441 Rai
Phichit Industrial Estate Phichit Central Rank 2 50 MW 1,100 Rai
Kaeng Khoi Industrial Estate Saraburi Central Rank 2 S0 MW 579.29 Rai
Sinsakhon Industrial Estate Samut Sakhon | Central Rank 2 42 MW 840 Rai
Bangchan Industrial Estate Bangkok Central Rank 2 Insufficient Information -
Gemopolis Industrial Estate Bangkok Central Rank 2 Insufficient Information -
Acsia Industrial Estate (Suvarnabhumi) Samut Prakan | Central Rank 2 Insufficient Information -
Maharaj Nakorn Industrial Estate Samut Sakhon | Central Rank 2 Insufficient Information -
Map Ta Phut Industrial Estate Rayong East Rank 3 1,545 MW 6,949 Rai
Wellgrow Industrial Estate Chachoengsao East Rank 3 200 MW 3,508 Rat
Gateway City Industrial Estate Chachoengsao East Rank 3 150 MW 5,153 Ral
Asia Industrial Estate Rayong East Rank 3 130 MW 3,220 Ra
Amata City Chonburi Industrial Estate Chonburn East Rank 3 100 MW 8,634 Ra
Amata City Chonbun Industnal Estate (Project 2) Chonburn East Rank 3 80 MW 3,867 Rat
Laem Chabang Industnial Estate Chonbun East Rank 3 S0 MW 3,556 Ra
WHA Chonbun Industrial Estate Chonburn East Rank 3 80 MW 3,482.45Ra
WHA Rayong 36 Industral Estate Rayong East Rank 3 76.88 MW 1,281.35Ra1
WHA Eastern Industrial Estate (Map Ta Phut) Rayong East Rank 3 50 MW 3,741.32 Ra1
Hi-Tech Kabin Industrial Estate Prachinbun East Rank 3 40 MW 1,075 Rat
Pinthong Industrial Estate Chonbun East Rank 3 10 MW 633 Ra
Padaeng Industrial Estate Rayong East Rank 3 Insufficient Information -
Rayong Industrial Estate (Ban Khai) Rayong East Rank 3 Insufficient Information -
Luckchai Rubber Industrial Estate Rayong East Rank 3 Insufficient Information -
Eastern Seaboard Industrial Estate (Rayong) Rayong East Rank 3 Insufficient Information -
WHA Eastern Seaboard Industrial Estate 2 Rayong East Rank 3 Insufficient Information -
RIL Industrial Estate Rayong East Rank 3 Insufficient Information -
TFD Industrial Estate Chachoengzao East Rank 3 Insufficient Information -
TFD2 Industrial Estate Chachoengsac East Rank 3 Insufficient Information -
Ban Bueng Industrial Estate Chenburn East Rank 3 Insufficient Information -
Pinthong Industrial Estate (Project 3) Chenburn East Rank 3 Insufficient Information -
Pin Thong Industrial Estate (Project 4) Chonburn East Rank 3 Insufficient Information -
Pin Thong Industrial Estate (Project 5) Chonburi East Rank 3 Insufficient Information -
Pinthong (Laem Chabang) Industrial Estate Chonburi East Rank 3 Insufficient Information -
Yamato Industries Industrial Estate Chonburi East Rank 3 Insufficient Information -
WHA Eastern Seaboard Industnal Estate 3 Rayong East Rank 3 Under Development -
‘WHA Eastern Seaboard Industrial Estate 4 Rayong East Rank 3 Under Development -




Table 3-3 Industrial Estate Selected Criteria.

Average Radiation per
Industrial Estate Province Region Power Supply Capability | Total Area
Year per Region
Udon Thani Industrial Estate Udon Thani | Northeast Rank 1 Insufficient Information -
Nong Khai Industrial Estate Nong Khai | Northeast Rank 1 Under Development -
Bangpoo Industrial Estate Samut Prakan | Central Rank 2 218.88 MW 5,472 Rat
Map Ta Phut Industrial Estate Rayong East Rank 3 1,545 MW 6,949 Rai

Table 3-4 Top 3 Industrial Estate Selected Information.
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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.
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Table 3-5 Bangpoo industrial estate equipment cost.
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Cost. Cost. Total Cost Import TAX | Transportation 5% |Installation 5% | Total Cost + T&I LC Ic
No. Description Quantity | Unit
(THB) (wsm) (THB) (THEB) (THEB) (THB) (THRB) (vmB) | (MB)
1 [PV DModules (c-Sitype) | 32,500,000.00) Wp - 035 415,187,500.00 | 41,518,750.00 20,759,375.00 | 20,759,375.00 |  456,706,250.00 - | 45671
[PV Modules Structure
z 32,500,000.00] Wp 3.84 - 124,300,000.00 - 6,240,000.00 6,240,00000 |  137,280,00000 | 137.28 -
(Screw Pile)
3 [PV System
3.1 |Inverter 25,000,000.00| Wac - 005 4562500000 | 4,562,500.00 2,281,250.00 2,281,250.00 50,187,500.00 - | so0ag
32 [String Monitoring Box 188.00| Set - | 1,53000 10,498,860.00 |  1,040,886.00 524,943.00 524,043.00 11,548,746.00 - | 1188
33 [PV Plant Monitoring System| 500 Set | 1,800,000.00 - 9,000,000.00 - 9, 9.90 -
34 5.00| Set 400,000.00 - 2,000,000.00 - 220 -
Toral Cost (3) 1210 6174
4 |Electrical System
22 KV Transformer Step-
41 1000 Set | 1,625,000.00 - 16,250,000.00 - 12,500.00 812,500.00 17,875,00000 [ 17.88 -
Up (2.5 MVA)
[Transformer for Utlity &
42 1400 Set 120,000.00 - 1,680,000.00 - 84,000.00 84,000.00 1,848,00000 | 185 -
Station Service (100kVA)
43 [22kV Switchgear 200) Set | 2,500,000.00 - 5,000,000.00 - 5 550 -
22 KV Riser Pole with
44 1.00| Set 500,000.00 - 500,000.00 - 25,000.00 25,000.00 550,000.00 0.55 -
[Reverue Meter
4.5 |Control Box AC/DC Board 14.00|  Set 18,000.00 - 252,000.00 - 12,600.00 12,600.00 277,200.00 0.28 -
4.6 |Other Control Box 10.00| Set 50,000.00 - 500,000.00 - 25,000.00 25,000.00 550,000.00 0.55 -
4.7 |cable 780.00 m 3,200.00 - 2,496,000.00 - 124,300.00 124,800.00 274560000 | 275 -
| Commumcation System,
48 32,500,000.00| Wp 010 - 3,250,000.00 - 162,500.00 162,500.00 3,575,00000 | 3.58 -
Monitoring, Equipment
Lightning Protection &
49 3250 MWp |  500,00000 - 16,250,000.00 - §12,500.00 812,500.00 17,875,00000 [ 17.88 -
Grounding System
r
4,10 |Spare (approx. 10%) 100 Set - - 4,617,300.00 - 230,890.00 230,890.00 5,079,580.00 |  5.08 -
Total Cost (4) 55.88 -
5 |Civil Work
5.1 |Site Preparation 325.00| Rai 5,000.00 - 1,625,000.00 - 81,250.00 81,250.00 1,787,50000 | 179 -
52 |Cut & Fil 32500 Rai 250,000.00 - §1,250,000.00 - 4,062,500.00 4,062,500.00 §9,375,00000 [ 8938 -
53 |Drainage System 32500 Rai 84,000.00 - 27,300,000.00 - 1,365,000.00 1,365,000.00 30,030,000.00 | 3003 -
[Underground Ductbank &
54 32,500,000.00| Wp 050 - 16,250,000.00 - §12,500.00 812,500.00 17,875,00000 [ 17.88 -
(Manhole & Handhole
5.5 |Main Control Building 150.00) m2 25,000.00 - 3,750,000.00 - 187,500.00 187,500.00 412500000 | 413 -
5.6 |Inverter Container 2500 Set 250,000.00 - 6,250,000.00 - 312,500.00 312,500.00 6,875,00000 | 638 -
5.7 [Workshop 1.00| Room | 300,000.00 - 300,000.00 - 15,000.00 15,000.00 330,00000 [ 033 -
5.8 |Spare (approx. 5%) 1.00 Set - - 6,836,250.00 - 341,812.50 341,812.50 7,519,875.00 | 752 -
Toral Cost (5) 157.92 -
6 |On-Grid Connection
6.1 |22 KV Extention m | 2,500,000.00 - - - - - - - -
62 |Other Connection 100 Set | 1,000,000.00 - 1,000,000.00 - - - 1,000,00000 | 1.00 -
Toral Cost (6) 1.00 -
7 |Mechanieal System
Piping System & Water
7.1 32,500,000.00| Wp 035 - 11,375,000.00 - 568,750.00 568,750.00 12,512,50000 [ 12.51 -
Supply (Module Cleaning)
7.2 |Fire Alarm System 1.00| System | 1,000,000.00 - 1,000,000.00 - 50,000.00 50,000.00 1,100,00000 | 110 -
Total Cost (7) 13.61 -
[Engineering &
8 |Construetion 1.00| Work - 17,924,555.02 - - - 17,924,555.02  17.92 -
Management
Total Cost (MB) 47.13 914.15 | 395.71 | 518.44

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.

No.

O N R —

10
11
12
13
14

No.

B B = T S O U

10
11
12
13
14

Description

PV Modules
PV Modules Structure
PY Systemn
Electrical System
Civil Work
On-Grid Connection
Other
Subtotal

Engineering & Construction Management
Imiport TAX
Contingency [approx. 5%)]
Escalation [approx. 1.6%)
Energy Fund [approx. 0.146%)
Interest during Construction
Financing Fee

Total Cost (ME)

Table 3-7 Bangpoo industrial estate estimated project cost.

Dezcription

PV Modules
PV Modules Structure
PV System
Electrical System
Civil Waork
On-Grid Connection
Other
Subtotal

Engineering & Construction Management
Import TAX
Contingency [approx. 5%)
Escalation (approx. 1.6%]
Energy Fund [approx. 0.156%)
Interest during Construction
Financing Fee

Total Cost (MB)

Table 3-8 Map Ta Phut industrial estate estimated project Cost.

Total

Local Import
- 147.55
44.35 -
14.52 19.96
446.62 -
58.22 -
1.00 -
5.14 -
169.85 167.51
&6.75 -
15.23 -
8.49 8.38
2.72 2.68
0.27 0.27
10.40 -

4.30

218.01 178.84

Total
Local Import
- 456.71
137.28 -
12.10 &1.86
57.82 -
157.92 -
1.00 -
13.51 -
379.73 518.57
17.97 -
47.14 -
18.99 25.93
4.08 8.30
0.561 0.83
27.88 -
11.52

509.91 553.62

Total

147.55
44,35
34.48
46,62
58.22
1.00
5.4
337.36
&6.75
15.23
14.87
5.40
0.54
10.40
4.30
396.85

Tatal

456.71
137.28
73.95
57.82
157.92
1.00
13.561
898.30
17.97
47.14
44,91
14.37
1.44
27.88
11.52
1,063.53



Process and analyse the research result

Study the EGAT Financial Report to determine debt:equity ratio.

ELECTRICITY GENERATING AUTHORITY OF THAILAND AND ITS SUBSIDIARIES
STATEMENTS OF FINANCIAL POSITION
AS AT DECEMBER 31, 2017

Unit : Baht
Notes Separate financial statements
Dec 31,17 Dec 31,16 Jan 1, 16
{Restated) (Restated)
LIABILITIES AND EQUITY
CURRENT LIABILITIES
Trade accounts payable-others 6.18 45,003,712,892 40,392,521,549 45,716,636,792
Trade accounts payable-related parties 643 17,714,813,591 18,958,934,334 16,559,695,125
Other accounts payable 12,977,491,945 10,057,725,363 9,666,654,151
Surplus revenue from electric energy sales
according to automatic tariff adjustment (Ft) 6.5 14,572,191,919 14,525,610,887 7,022,818,454
Accrued interest expenses 1,147,028,254 1,169,559,394 1,128.913,791
Accrued remittance to the Ministry of Finance 6.19 11,890,711,826 8,100,393,438 6,213,985,440
Accrued expenses 5,526,142,690 5,368,211,956 5,710,022,905
Current partion of long-term loans 6.20 7,552,007,512 3,118,844,470 5,584,598,046
Current portion of loan from infrastructure fund 12 716,105,266 570,298,669 414,476,205
Current portion of finance lease liabilities-power plants 6.22 20,098,397,162 20,321,636,038 17,634,913,589
Current partion of finance lease liabilities-others 196,489,871 90,156,647 9,831,130
Total current liabilities 137,395,092,928 122,673,892,745 115,662,545,628
NON-CURRENT LIABILITIES
Long-term loans 6.20 61,987,486,566 51,824,269,556 50,607,867,530
Loan from infrastructure fund 12 19,235,447,737 19,709,830,022 20,440,523,795
Non-current provisions for employee benefits 6.21 16,478,108,185 15,428,834,122 15,269,984,842
Deferred revenue for electricity compensation 6.5 5,413,098,633 7,991,250,720 7,552,733,132
Finance lease liabilitics-power plants 6.22 284,152,801,797 316,449,155,674 273,691,700,462
Finance lease liabilities-others 586,906,291 324,437,342 41,430,378
Provision liabilities for mine reclamation 6.23 2,225,773,065 2,189,672,181 2,169,269,052
Other non-current liabilitics 6.24 19,427,382,527 15,940,901,163 12,918,151,932
Total non-current liabilities 409,507,004,801 429,858,350,780 382,691,661,123
TOTAL LIABILITIES 546,902,097,729 552,532,243,525 498,354,206,751
EQUITY
Contribution from the government 6.25 8,752,646,764 8,814,979,527 8,877,312,290
Surplus from royalty on state property service 194,873,609 201,210,965 207,548,321
Retained earnings
Appropriated
Capital expenditure appropriation 80,186,366,913 80,186,366,913 80,186,366,913
Unappropriated 264,608,468,458 239,336,836,549 223,111,124,442
Other components of equity 459,852,750 355,577,750 156,412,500
TOTAL EQUITY ATTRIBUTABLE TO EGAT 354,202,208,494 328,894,971,704 312,538,764,466
TOTAL EQUITY 354,202,208,494 328,894,971,704 312,538,764,466
TOTAL LIABILITIES AND EQUITY 901,104,306,223 881,427,215,229 810,892,971,217

Notes to the financial statements are an integral part of these {inancial statements.



Figure 3-12 EGAT Financial Report year 2017.

Cost of Debt
Interest Rate

Estmated Cost of Dlebt (After TAX)

Cost of Equity
Tha Government Bond (Rf)
Income TAX
Unlevered Beta
Levered Beta
Marlcet Risk Premnum

Estmated Cost of Equity

WACC

5.50%

4.40%

|
4.26%

20.00%
b

0.630
0.756
b

18.30%

18.09%

9.38%

Dehe

60.00%0

Eguizy

40.00%0

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

INPUT DATA
Tnstalled Capacity 10.50 MWde
Sensitivity Power Factor 19.25%
Net Energy Generated 17.71 |GWhiyr
% Auxiliary 0.85%
Net Energy to Grid 17.56|GWhiyr
Annual Derating 0.50%
Average Energy to Grid 16.54 |GWhiyr
Plant Life 25|Years
COST
EPC (Inc. Gnd Connection) 32392 MB
Engineering & Construction Management 6.48 [MB
Import TAX 1523 MB
Contingency 1620 |MB
Escalation 5.18 |MB
Energy Fund 052 |MB
Interest during Construction 1001 |MB
Financing Fee 413 MB
Total Project Cost 381.66 MB
O & M & Admin Cost (0.5% of Project Cost) 191 |MB
Energy Fund 0.0l [MB/GWh Year 2019 2020 2021
. CAPITAL COST
Area 105.00 Rm
Debt 60.00%
Tnterest 3.50%
FINANCING COST Front-End Fee 1.50%
Loan Amount 60.00% |of Total Project Cost Comumitment Fee 0375%
Debt/Equity Ratio 60:40 Annual Proportion
Term of Loan (Inc. Grace Period) 12| Years Unir: Million THE 0.20 0‘70‘ 0.10
- Power Plant+T: 155l 323.92 64.78 226.74 3239
Grace Penod 2|Years o T
& C 1 648 130 4.53 0.65
Loan Repayment 10|Years
Import TAX 1523 3.05 10.66 152
Interest Rate 5.50% ~
Contingency 16.20 324 11.34 162
FrontEnd Fee 1.50% Escalation 5.8 1.04 363 052
Commitment Fee 0375% Energy Fuad 052 0.10 036 0.05
WACC 9.88% Total Plant Cost 367.52 73.50 257.27 36.75
ExchnngeRAne 36.50 [THB/USD Interest during Construction 10.01 121 8.79 s
Front-End Fee 331 331 = =
Income TAX 20.00%
Commitment Fee 0.83 0.83 = =
Total Project Cost. 381.66 78.85 266.06 36.75
Levelized Electricity Sale Price 2.89 [THB/kWh
Levelized Production Cost 2.62 |THB/kWh Debt 22051 4410 154,36 2205
ROIC 0.01% Equity 147.01 2040 102.81 14.70

Table 3-10 Bangpoo Capital Cost
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Maptaphut Project

INPUT DATA

Installed Capacity
Sensitivity Power Factor
Net Energy Generated
% Auxihiary

Net Energy to Gnd
Annual Derating
Average Energy to Grid

Plant Life

COST

EPC (Inc. Gnd Connection)

Engineening & Construction Management
Import TAX

Contingency

Escalation

Energy Fund

Interest during Construction

Financing Fee

Total Project Cost

O & M & Adnin Cost (0.5% of Project Cost)
Energy Fund

Area

FINANCING COST
Loan Amount
Debt/Equity Ratio
Term of Loan {(Inc. Grace Period)
Grace Peniod

Loan Repayment
Interest Rate
Front-End Fee
Commitment Fee
WACC

Exchange Rate

Income TAX

Levelized Electricity Sale Price
Levelized Production Cost

ROIC

32.50]

18.33%

52.20

0.82%

5177

0.50%

48.78

25

896.23

1792

47.13

44,81

MWdc

GWhiyr

GWhiyr

GWhiyr

MB
MB

MB

1434

MB

143

MB

2782

1150

MB

1,061.18

MB

531

MB

0.01

MB/GWh

325.00

Rai

60.00%

of Total Project Cost

60:40|

Years

Years

10|

5.50%4

1.50%5

0.375%

9.88%

36.50

THB/USD

20.00%|

2.73

THB/kWh

247

THB/kWh

9.94%

27

CAPITAL COST

Debt

Interest

Front-End Fee

Comumitment Fae

Unir: Million THR

Power Plant+Transmission

& C

Tmport TAX
Contingency

Escalation

Energy Fuad

Total Plant Cost

Interest duning Construction
Front-End Fee
Commitment Fee

Total Project Cost

Debt

Equity

Year

60.00%
5.50%
1.30%

0375%

896.23
17.92
47.13
44.81

1434

1,061.18

613.12

408.75

2019 2020 2021
Annual Proportion.
0‘20‘ 0‘70‘ 0.10
17935 627.36 89.62
358 12.55 1.79
943 32.99 471
B8.96 3137 448
2.87 10.04 143
0.29 1.00 0.14
20437 71531 102.19
337 2445 s
.20 s s
230 s s
219.24 739.76 102.19
122.62 420.18 61.31
81.75 286.12 40.87

Table 3-14 Maptaphut Capital Cost



28

Jgoid 19° myderdey G1-€ 91qeL

o0l s

£5°T 06's LT6 S9'TT  TOOT  6E6T OLTT  ET9T 156 88'TE
SPYT  LEE
(rer9)  (erte) (1e19)  (1e19) (1e'19)  (1e19)  (1e719) (119 {1€'18)  (1£7719) - -
000 000 +8'0 £S'T Ty 06's 65°L LT6 96'0T  S§9TT  EEFT  TOOT  LTST  LEE
000 000 000 1€19  TOTTT FEE8T STSPT 9S90€ LSLOE BT'6TF 0S06F 1871585 I8°TSS  TOTTT
- - (9902) (9908) (990£) (990e) (9908) (9908) (990€) (99°0g) (99'08) (99°0£) - -
- - - - - - - - - - - - 65F1T  T9TTT
000 000 990 L6T6  BTEST 6SFPIT O6SLT TTLEE ESB6E F86SY STTTS LPISS TTLEE -
000 000 69'T LEE 90's ¥L'9 £7'8 TIOT 0811 6VET  LT'ST 9891  LT6 -
Fl
000 000 990 L6T6  BTEST 65FIT 06SLT TTLEE ESB6E  ¥86SY STTIS LYI8S TTLEE -
- - (990e) (9908} (9908} (9908} (990e) (990} (990e) (990} (990E) (990%) - -
- - - - - - - - - - - €19 65T -
Fi
000 000 1€19  TOTTT ¥#6E8T STSYT 9590f LSLOE BT'6Ty 0S06F 187155 T8°15S  T9TTI -
LgOF  TT'9ST SL18 SLEOF
€19 8T'6TF T9TTT  TTEIY
TEOT 10T 080T  6TOT  BTOT  LTOT  9T0T  STOT IO  E£COT  TIOT  TTOT  OT0T  610T  [EoL

GH.L HOHIIFY -3

voneradg Suunp 15913107
TOTINTSTO]) STMp 1591210

amAeday

TUSTUAE ] 1583370
98(] - Supry
291 O - Aeday

Inf - wexq

nf - SumnSag

JIEH PUg

TUSTUAE ] 1583370

wny - SwpUg

wnf Of - Aeday

B[ - MEI]
ueyp - Summndag

JIEH 51

Jmawrieday

Aambg

12a

HTIHO0Yd Ldad




29

"mo[] yse) mydeidejy 91-¢ 9[qeL

FHI WO i)

o1 powag yoeqied
SU8TET  vOTST  ESTSOT  €ETLST EUTSHT  ECTEET E960ET TEL30T OEP96 OSOFB  TI9TL 56065 LOSOY OFSEE ETTIC 90E8  ITBT  OTPF - BYEOT- TEOST- VE'STT- TUL9T- 6TOTE- E8TOE- SL'GOV- 6T'LOV- 1996 - HOY #0F MOFTSTD 12N SARELND
%STTT E€S90T [I'SIT O8I OS6IT  OTOEl  060TT  O9TCl  1€¢Cl  COEEl  ELECT SPFPEl 9USCT 88STl  I99T1 EELTI 90BCT GLBII €S6C1 9COET OQOTET PLIEL GPTEl PCEEl GOGEEl PLPEl 1EEE  9LGEL- PLOIT- WAL 2037 WOFYEY BN
SET  ETLLE - - - - - - - - - - - - - - - - - - - - - - - - 60T 9L6EL  PT6IT 00T 50 #OFTED BN
TUSTT 0BSIT  OS6TT  OCOZT  060TT  O9TCT  TETTT  COEET  ELECT  SYPYEl 9TSTT 8¥'STT  199TT EELCT 9O0STT  S6F9  TET9 8965  POLS TIPS 6U1S  9T6F  vS9F  T6Ey EFO  LSOTE- T996 - O 507 MOFTFEY N
oTL €TL 0L 0oL ¥69 889 799 oL'9 0L ¥99 859 €S9  L¥9 9  SE9  PIOL SFEL LL9L 6008 IFES EL98 SO06 LEE6 6996 OLTOC OL6EL FLEIT MOTIINO HSVO TVIOL
- - - - - - - - - - - - - - - YSE0  1TL9 650L O6EL EELL OL0S LOP8 SPLB 7806 616 - - SowuTTLT 193] TOL
- - - - - - - - - - - - - - - £5T 06  LT6  S9TI TOOT 661 9LTC E£I9T IS6C  88TE - - 1593e30]
- - - - - - - - - - - - - - - €19 IE9 €T IET8 IETe €19 IETe I8 I€19 TETe - - [edioug 3o uemAeday
‘SISNIXT DNIONVNIL 1930
oTL £TL LOL 00'L 69 889 789 oro 0L9 99 859 259  I¥9 W9  SE9 069  PT9 619 €9 800 €09 865 €65 i8S 10801 9L6EL PT6IT 1503 [PI0L
0o 9Ty |[ove ) 90 L¥O L¥O 170 Lv'0 ) 8¥0  sy0 8F0 6F0 6Y0 6V0 6F0  6v0 050 0SO 050 050 IS0 IS0 IS0 IS0 TS50 - - pung Armug
e Loy |vLe 199 099 ¥59 L¥S 9 se9 ST @we  9I%  OU9  FO9  86S  TES 98 0¥S  SLS 695 €95 8T €S L¥S TIPS 9§ IES - - ssuedig PO PeXid
- - - - - - - - - - - - - - - - - - - - - - - - - - oeT 29 JUSTUITEEO)
- - - - - - - - - - - - - - - - - - - - - - - - - - 0T6 331 pug-4volg
- - - - - - - - - - - - - - - - - - - - - - - - - SYYT  LEE TORIRETOD) FULNp 1535210]
- - - - - - - - - - - - - - - - - - - - - - - - ¥T0 00T 670 punyg Aseug
- - - - - - - - - - - - - - - - - - - - - - - - €T v00T  LST vonEEISH
- - - - - - - - - - - - - - - - - - - - - - - - Wy 66TE  E¥6 XvLuedwy
- - - - - - - - - - - - - - - - - - - - - - - - 6T SSTI SSE D% B
- - - - - - - - - - - - - - - - - - - - - - - - OT'P6  £4°859 TTSST 150D WEIG
15073 IDRTIIsBAUT
1s502
MOTILINOHSVD
TESTl  v65C1  IS9CT  OCLZl  v8LCl  6FSTI  £I6Cl  SL6El  EFOEl 601El SLIEl IPCEl LOEEl PLEEl IPPEl G6OSEl LLSEl SY9El FILEL E8LEl 25881 1CGEL 166l 90Vl ¥900C 8I16Ck E9TCl MOTINIHSVD TVIOL
- - - - - - - - - - - - - - - - - - - - - - - - 1€19  816CF 9TCl wEeTEeL
- - - - - - - - - - - - - - - - - - - - - - - - €19 8T6TF TOTTl TROPAEK] TEOT
Nvo1
TESEl  v6STI  LS'9T1  OTLIT  POLIT  6V8T1  EI'6T]  SBL6CT  EFOET 601ET SLTED IPEET  LOEET PLEET IPPED 60SEl LLSED SP9ET PILEl E9LET €SBET IC6ET I66ET  90FI TETFI - - snusAsy [FI0L
€LT €LT ELT LT €T €LT ELT €L'T €T  €LT  ELT  €LT LT €T ELT  ELT  ELT €T ELT ELT  ELT €T €LT €LT  ELT - - (UAVEHL) 2004 S3Pg £30maarg
LESTE | 065 £T9Y 9E9F 6591 €50 WL ofLy vSLY SLLy  TOSY OTSY 0SSy vLSy  668Y  vT6r SY6y EL6Y  S66F  €TOS  6Y0S  PLOS 6605  STIS 1SS LTS - - (HMD) s3pPs A5
HNNAATE
14 ¥ £ @ e o 61 81 Fis 97 I 41 £ ar 144 or 5 I3 z 9 3 ¥ £ z I MOLINITHSVD
SHOT 0T €F0T ot TF0E 00T 60T SE0C  LEOC  9L0T  SEOC  VEOT  E£0C  CEOC €0 OL0C  GUOT  8COT  LEOC  OTOT  SCOT  PEOC  ECOT  TCOT  [T0C  OTOC  610T =&

MOTA HSVD




30

uowdrels owoou] nyderde|y £1-€ 9[qeL

DIOA %¥6'6

e SFEF  68'%8  VELIT 6L69T F$TTIT 8OFPST ETL6T 856EE EO0°TBE LPPTF TE'09F LE60S TRISS 9TP6S TL'9EQ 9T6L9 T19°TTL SOFPIL 05908 S68F8 OF16%8 FR'EE6 G6T9LE FLBTOT - -
OLE6T9  SFTF  68F8  PELTT 6L69T PTTIT 8UVST ETL6T 8S6EE  £OTSE LYPPIF TEOOF LEGOS TYTSS OTYES TLOE9 9T6LO I9TIL  SOFRL 05008 SE8YE  OVI68 PREE6 6T9L6  PLSIOT  8TT90T - - de) SommiEag
S9'5T9 9¥sL  9€9L  SOLL  SLLL SP8L 9T6L  98'6L LS08 6TT8 Q0T TLT8  ER 9TV8 683 19's8  TE'ER 8T'18  vS&'8L  T6SL STEL  S90L  E089 759 6L'T9 LTO% - - XV1YILIV SINOONI LIN
- - - - - - - - - - - - - - - - - - - - - - - - - - - VL Aoy
o¥cL  9E9L  SOLL  SLLL SY'8L OT'6L  98'6L LS08 T8 00'TR TL'T8 tHER OT'WR &8'%8 To'6R TR'ES 8T'18 ve'RL  T&SL  8TEL  SO0L 080 TS 6470 LTO% - - X¥.1 TOI9d SINOINT LIN
¥¥6¥  856F TS6F  SY6F  6E6F  EE6F  LTGF 1T6F ST6F 606  £06F  LE'SP 16'8F 98'8F 08'8F LTIS  65FS 16°LS ETT? S5F9  LEL®  6TTL IS'FL  E8LL STT8 - - saswadg Somessdo oL
- - - - - - - - - - - - - - - £5'T 06’5 LT SOTT  TO9T  6E£6T QLTT  ET9T 15'6T 83TE - - ISIFANL TEO]
SYTy  S¥ETr  SYI¥  SYTY  SYTF SVIY  sYTy SYTF SPITY SYTF SYTY SVIr SY'Ty SYETY SWETF SYTY SYTY SYTy SPTY  sYTh SV SVTY SYTE SYTv S¥TF - - woneEadac
90 9¥0 90 L¥O Ly LFO L¥O 870 80 8¥o 8o 670 670 L] 6¥0 L] 050 050 L] 050 50 50 150 Tse wo - - pung &3xwug
L9 L899 e 59 Lo e SE9 879 we 919 ore 09 86'S w's 98’5 08’5 SLS 695 E9'S 85°% (A3 LS ws 9E's es - - asuadid N0 P
‘SISNIIXT DNILVH3d0
TESCl  ¥W6'STT  LSGTT  OTLTT  WELTD 6F8TT  E06CT  BLGZL  EFOET G6OTET  SLTET  TFTET  LOEET FLEED  TFVPED  SO'SET  LLSET  SWOET  FTLET  E8LET  TSBEL  TT6ET 16681 9OV CETFT - - INUBAFY [HOL
ELT ELT LT ELT ELT ELT ELT ELT ELT ELT ELT ELT ELT ELT ELT ELT ELT ELT ELT ELT ELT ELT ELT ELT ELT - - (IS EH) 0ug safes Aouss
Q6'sy  ET9F  9E9F  65°9F  £8°9F  90LY  OELP  vSLF 8Ly TOSF 9T8F 0SSt PL'SY  66'SY  ¥O6F  S¥6r  EL6F  866F  ETOS  6FO0S vL0S 6605 STIS 1518 LETS - - (HMB) saps A21omg
ANNTATE

§P0T FHOT 3174 THOT 0T 00T GEQT 8E0T LEOT Q80T SE0T FEQT EEQT TE0T TE0T 080T 60T 80T LE0T 00T STOT et ET0T TT0T 1202 0T0T 610T Feei

LINAWHALV.LS HINODNI




31

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.

PLANT PARAMETERS

Net Capacity

Average Net Energy to Grid
Capacity Factor

Plant Life

REVENUE PARAMETER
Levelized Electricity Sale Price

FINANCIAL PARAMETERS
Total Project Cost
Debt/Equity Ratio

Loan Amount

Depreciation of Power Plant
Exchange Rate

WACC

8.08 MW
16.54 GWh/fyr
15.25%
25 Years

2.89 THB/KWh

381.606 MB
60:40

220.51 MB
15.27 MB/fyr
36.50 THB/USD
9.88%

COST PARAMETERS
Invesment Cost

Plant Cost

Import TAX

Escalation

Energy Fund

Interest during Construction
Fimancing Fee

Total Project Cost

O & M & Admin Cost {% of Plant Cost)
Energy Fund

RESULT

346.59 MB
15.23 MB
518 MB
0.52 MB
10.01 MB
413 MB
381.66 MB

0.50%
0.01 MB

Levelized Production Cost
Investment Cost

Fixed O&M Expenses
Energy Fund

Project IRR

Project NPV

Payback Period

ROIC

2.62 THB/kWh
2.49 THE/kwWh
0.12 THB/KWh
0.01 THB/kWh
11.25%
37.66 MB
10 Years
9.91%

Figure 4-1 Assumption and Result of Bangpoo Project.
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PLANT PARAMETERS

Net Capacity

Average Net Energy to Grid
Capacity Factor

Plant Life

REVENUE PARAMETER
Levelized Electricity Sale Price

FINANCIAL PARAMETERS
Total Project Cost
DebtfEquity Ratio

Loan Amount

Depreciation of Power Plant
Exchange Rate

WACC

25.00 MW
43.78 GWh/yr
18.23%
25 Years

2.73 THE/KWh

1,061.18 MB
60:40

613.12 MB
42.45 MBfyr
36.50 THB/USD
9.28%

COST PARAMETERS
Invesment Cost
Plant Cost
Import TAX
Escalation
Energy Fund
Interest during Construction
Financing Fee
Total Project Cost

0 & M & Admin Cost (% of Plant Cost)
Energy Fund

RESULT

958.96 MB
47.13 MB
14.34 MB

143 MB
27.82 MB
11.50 MB

1,061.18 MB

0.50%
0.01 MB

Levelized Production Cost
Investment Cost

Fixed O&M Expenses
Energy Fund

Project IRR

Project NPV

Payback Period

ROIC

2.47 THE/kWh
2.35 THE/kWh
0.11 THB/kWh
0.01 THB/kWh
11.28%
106.53 MB
10 Years
9.94%

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.



Discussion of financial model

Levelized Production Cest
Description
(THB/1Wh)
Basze Casze 2.62
Percentage Change Plant Factor Change Investment Cost Change
F
+20% 219 3.10
r
+10% 239 2.56
Base Case 2.62 2.62
-10%a 2491 238
-20%% 3.28 2,15
Table 4-1 Sensitivity analysis Bangpoo project.
Levelized Production Cost
e P|ant Factor Change Investment Cost Change
3.35
2 325
8 3.15
g 3.05
L =295
S S 285
3 < 275
o T 2.65
R
% 2.45
5 2.35
— 2.25
2.15
+20% +10% Base Case -10% -20%

Percentage Change

Figure 4-3 Sensitivity analysis — Bangpoo Project.

33



34

Levelized Production Cost
Deseription
(THB/1:Wh)
Base Casze 247
Percentage Change Plant Factor Change Investment Cost Change
W
+20% 206 2,92
r
+10% 225 2,70
Baze Case 247 247
-10%0 2,75 225
-20%9 3.09 202
Table 4-2 Sensitivity analysis — Map Ta Phut project.
Levelized Production Cost
== P|ant Factor Change Investment Cost Change
3.22
2 312
8 3.02
g 2.92
S ~282
S S22
8 < 262
x F 252
T E2m
= 2.32
S 2
— 2.12
2.02
+20% +10% Base Case -10% -20%

Percentage Change

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

Ussianv 4 nanmsvunivg

dnwnenisld dwsumislilviiiioysenougsin gramnssy witestenis dnineu viemhenuduy

Tavasdy asfnsunAsasdRIdY minauigiamia amuﬁvhnjsnf'iu1ﬁuﬁan1wam‘wmﬁ “wr  PEA tariff @12_24 kV =3.17 THB/kWh
anuiivinresesdinsssninssma  aaesuvinaiiiedtess Fallarwdeamswdiluinadelu '

15 wiiiigeqn us 1,000 Aladaiduly vie iGinmnislindemilrifinady 3 Weu tund 250,000

mihusaiiou lngrerueiasiamizslwiiaiouien New tariff Dricing
4.1 BTN INYINIA1YBYIY (Time of Day Tariff : TOD Tariff )
Rexizeatey Bangpoo Project = 2.89 THB/kWh
ARnuAeIINALli Amasulni AT
(ww/iladnd) (mvwmu) awRew

reduced by 9.69%
4.1.1 69 flalaiduly 22430 2991 31355 31224
4.1.2 12 - 24 Alahad 285.05 58.88 0 3.1729 31224

ar3dnh 12fleled 33271 68.22 0 32000 31224 Maptaphut Project =2.73 THB/kWh

On Peak 11981 18.30-21.30 u.  vemMu reduced by 16. 12%

Partial Peak  : 1281 08.00-1830 . tamntu AnFAnuFesmnddlinamEd LAY
N1 On Peak

Off Peak  : 1381 21.30-08.00 u. vomniu LidnanudRIMINAIN

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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