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in Thailand and Consulting Experiences 



2

Agenda

Renewable Energy Policies in America, Eu, and Thailand

Work in Renewable Energy Area

Renewable Energy (RE) Reviews

RE Case Studies (Tesco Lotus)

Back Ground Works

Why Renewable Business Grow 

Renewable Project Consulting

VLS PV Solar Farm MW

Small Wind Farm 50 kW for low speed wind

CSP (Solar Trough) 
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ENSOL Business Services

Innovative
Project 

Development

Facility 
Management

ESCO

Project Development, Project management
Strategic Planning, Business Model, Business Plan
Value Chain Management
Project Risk Management, Financial Investment 
Model, Joint venture Program

Preventive and Collective Maintenance Planning
Facility Management

Energy Service Contract
Sourcing for funding
Investment and business model
CDM, Carbon foot print

Energy Saving 

Energy building international standard certificate 
consulting
Energy saving, efficiency, balance & management 
with initiatives 
Value Engineering 
Energy audit and recommendations

New Energy

Solar Thermal (high,medium, low temperature, 
Solar PV
Waste management : Bio gas, RDF
Biomass, CHP
Wind

Our Vision: To become  one stop service leader company for Innovative Energy Saving & 

Environmental Solutions with excellent customer  satisfaction

Feasibility 
Study

Design
Project 

Management
Main 

Contractor
Operator MaintenanceServices
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ENSOL Varieties of Business Services and Customer Segmentation

Innovative
Project 

Development

Energy Saving 

New Energy

Our Vision: To become  one stop service leader company for Innovative Energy Saving & 

Environmental Solutions with excellent customer  satisfaction

Feasibility 
Study

Design
Project 

Management
Main 

Contractor
Operator MaintenanceServices
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Dr.-Ing. Jiratkwin Rakwichian  Renewable Experiences CV

Renewable

Consultant  

Achievements &

Current Holding 

Project

Dr.-Ing. Jiratkwin Rakwichian, (AMP)

Deputy Managing Director Ensol Company Limited, under Panya Consult Corporation Group.

B. Eng (Electrical Engineering) Kasetsart University, Thailand

Master in International Telecommunication DAAD Scholarship , University of Kassel, Germany

Ph.D.(Dr.-Ing.) in Renewable Energy Solar PV, University of Kassel, Germany

A. Project Development, Sino-Thai Engineering light weight concrete plant 700 MB ,

B.  Biomass Plant from Husk Rice with ING Fund 6,000 MB,

C. Assistant Director, Orange, True Company, Strategic and Business development

D. Consultant of  whole Logistic Management for Mitrphol Sugar Company

Background

1. Solar Thermal Power Plant in NU (Solar Parabolic Trough)

2. Small Wind Farm 50 kW under  the Patronage of  King and DEDE by Ministry of Energy

3. Consulting DEDE directors on Renewable Energy Policy

4. Developing Very Large scale Solar PV power plant to many big company over 100 MW with 

mobilize fund greater than 10,000-12,000 MB (TOTAL PV FARM CONSULTING SERVICE)

5. Advisor analysts to ING and MFC fund, Korean Fund under LG or Green Bank like CIMB

6. PV Roof Top MQDC project consulting 250 households

7. Hybrid system for electrification for Island or Isolate area e.g. 350 kW PP Island, 50 kW Doi Mon 

Lan Chiang Mai

8. Invited guest speaker as Guest Professor to Master, MBA and Ph.D. Program Naraesuan

University 

9. JV with D-103, Entry 5 competition design of Thai new Parliament on PV BIPV and Wind farm 

design 

10. Advisor on business and technical due diligence for MFC Fund and  CIMB Bank as well as 

Project Financing



6

Nowadays Renewable Energy Business in Thailand

Investment

Cost of electricity 

IRR/Payback

Wind  3-8 m/s

Technology wises

Energy Sources
Solar Radiation 5 

kWh/m2-day

Solar Radiation 5 

kWh/m2-day

Solar Radiation 5 

kWh/m2-day

120-140 Bt/Wp 100-105 Bt/Wp 140-150 Bt/Wp 12,000 Bt/m2

Proven/local (small 

WT 6 kW)
Proven/local Research/import Proven/localExisting Vendors

8-10 Bt/ unit(kWh) 6-7 Bt/ unit(kWh) 8-10 Bt/unit(kWh) 3-5 Bt/kWh

8-10 years(sell to 

grid)
6.5-7.5 years Up 10-15 years 2 -3 years

Wind Turbine PV Solar Cell CSP 
ParabolicTrough

Solar 
Thermal
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Wind Farm 50 kW Hybrid System at ChiangMai
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Wind Farm 50 kW Hybrid System at ChiangMai



9ENERGY-PART
āÅäÈÂóäÜäñÂèÕĀÛÛäòÑëáóĀì¬ÈĂìâ¬ĀÚèÅèóâÅõÕÕ­óÚßæòÈÈóÚØÕĀØÚ

ÛäõÿèÔÖõÕÖòĈÈßæòÈÈóÚÂòÈìòÚæâ
PV-Conceptual 

Design

Adjustable Fin -
Conceptual Design

Wind Turbine 
Design



10ENERGY-PART
āÅäÈÂóäÜäñÂèÕĀÛÛäòÑëáóĀì¬ÈĂìâ¬ĀÚèÅèóâÅõÕÕ­óÚßæòÈÈóÚØÕĀØÚ

Day Lighting Adjustable Fin ETFE
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āÅäÈÂóäÜäñÂèÕĀÛÛäòÑëáóĀì¬ÈĂìâ¬ĀÚèÅèóâÅõÕÕ­óÚßæòÈÈóÚØÕĀØÚ

ăÕîñĀÂäâ ĀëÕÈäñÛÛÂóäĀÜæÈÅ¬óßæòÈÈóÚÉóÂÿÌææ°ĀëÈîóØõÖã°

ăÕîñĀÂäâ ĀëÕÈäñÛÛÂóäĀÜæÈÅ¬óßæòÈÈóÚÉóÂÿÌææ°ĀëÈîóØõÖã°
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āÅäÈÂóäÜäñÂèÕĀÛÛäòÑëáóĀì¬ÈĂìâ¬ĀÚèÅèóâÅõÕÕ­óÚßæòÈÈóÚØÕĀØÚ
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āÅäÈÂóäÜäñÂèÕĀÛÛäòÑëáóĀì¬ÈĂìâ¬ĀÚèÅèóâÅõÕÕ­óÚßæòÈÈóÚØÕĀØÚ

ăÕîñĀÂäâ ĀëÕÈäñÛÛÂóäĀÜæÈÅ¬óßæòÈÈóÚÉóÂÂòÈìòÚæâ
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Portfolio :CO2 Emission Reduction and Renewable Energy in Private 
Sector by Ensol

TESCO Lotus, Rama I, 

Install Solar PV 460 kWp, 

Investment Cost: 75,165,000 

baht or 15 Million RMB

ñAs part of Tesco International Business, Tesco 

Thailand must reduce Carbon Emission average 50% by 
year 2020 follow Tesco planò

MISSION LOTUS on Carbon Emission

TESCO Lotus, CO2 Emission 

Reduction initiatives & roll out 

plan roadmap

Launch  green store 

investment on pilot renewable 

energy (small wind turbine & 

Solar cooling system; Solar 

trough/Vacuum roll tube roof 

top) 
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Case Study TESCO Lotus Green Store as 
Renewable Energy Consultant
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Portfolio: TESCO Lotus Green Store
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ҤҺӀҥҝӁҌӥҠҧҳ҉҉ҴқҙҖҿҙқ
ҿ҃ӥҝӪҏҭҴӀҧ҃ҥӥүқ
20 % ҝӜ2020
Sign Feb, 2007

Source : Dr. Wattanapong R
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ҬҭҥҳҒүҾңҥҶ҃ҴӁҌӥҠҧҳ҉҉ҴқҙҖҿҙқ
ҿ҃ӥҝӪҏҭҴӀҧ҃ҥӥүқ
15 % ҝӜ2020
Sign June, 2007

This PowerPoint slide is used for academic use only in university or analyst lecture  

Source : Dr. Wattanapong R
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EU Super Grid Project to support 

Wind installation 263 GW in    2020

Solar PV 450 GW installed by 2020

This PowerPoint slide is used for academic use only in university or analyst lecture  

Source : Dr. Wattanapong R
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National Grid

-High Capacity transmission
-Nation balance of supply & Demand

Micro-Grid

-Distributed Generation
-Customer Electrification

Community Grid

-Small Power Producer 

transmission

-Village Community 
Electrification

Renewable Energy in the Future
Smart Grid in USA 2012
Fast-moving Baraq Obama
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USA Smart Grid Project

- 5,000 Kilometers of new power line

- Installation 40 million smart meters in private

home for power home exchange

- 2015 Million electric hybrid car step up commercialize

USA Renewable Energy Power Grid
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A dramatic rise of world renewable in 2007 , developing world, EU and top six countries

Source: Renewable Energy Network for the 21st Century (REN21)

ÅRenewable capacity reached 

240 GW world wide in 2007, an 

increased of 50% over 2004

ÅThe largest component of 

renewable capacity is wind 

power that reach estimated 95 

GW, annual increased more 40% 

higher in 2007 compared to 2006

ÅThe wind industries in China 

and India continue to grow

ÅOffshore wind power grew 

significantly to 300 MW in 

Europe and US

Explanation

ÅGrid connected solar photo voltaic grew fasted to an estimated 7.7 GWp

ÅSolar PV market growth is centered in Germany, Japan, Spain, Italy, USA

ÅRenewable energy, small hydro power, biomass, solar PV provide power to rural people

ÅDeveloping countries as a group have more than 40% of existing renewable capacity, 70% of solar hot 

water, and  45% of bio fuels production
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҃ҴҥҗҶҖҗҳӇ҉҃ҳ҉ҭҳқҧңҞҧҶҗӂҡҡӠҴӁқҿҗӤҧҲҝҥҲҾҙҪ ҄ҕҲқҷӇңҴ҃ҩӤҴ 190 ,000 MW
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҃ҴҥҗҶҖҗҳӇ҉ҾҍҧҧӨҿҬ҉үҴҙҶҗҤӨӁқҿҗӤҧҲҝҥҲҾҙҪ ҄ҕҲқҷӇңҴ҃ҩӤҴ 10 ,000 
MW
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  148,197 Mega kW -h/year

Energy Source of Power Generation  

Natural Gas
  70.0 %

Diesel                  
0.2 %

Malaysia      

0.3 %

Laos  1.6%

Hydro
4.7%

Lignite
12.6%

Heavy Oil
1.0%

Coal 8.2%

Renewable Energy
1.4%

Thailand Energy Background : Energy Source of Power Generation
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7.6%

Target   5,608 MW

Existing  1,750 MW  

Adder cost   3,858 MW

-қӇӋҴ҄қҴҖҾҧӅ҃/ҧң/ҿҬ҉үҴҙҶҗҤӨ
-Ҍҷҩңҩҧ/҃ӦҴҍҌҷҩҢҴҠ/

  Ҡҧҳ҉҉Ҵқ҄ҤҲ/ӂҰӀҖҥҾҊқ

Target  7,433 ktoe

Existing 3,007 Ktoe 

2554

15.6% 

2.4%

ҾүҙҴқүҧ
Target       9.0  ҧӥҴқҧҶҗҥ/ҩҳқ
Existing   1.24 ҧӥҴқҧҶҗҥ/ҩҳқ
ӂҜӀүҖҷҾҍҧ
 Target      4.5   ҧӥҴқҧҶҗҥ/ҩҳқ
Existing  1.56  ҧӥҴқҧҶҗҥ/ҩҳқ
ӂҰӀҖҥҾҊқ
  Target      0.1   ҧӥҴқ ҃.҃.

4.1%

ҞҧҶҗӂҡҡӠҴ

ҞҧҶҗ

҆ҩҴңҥӥүқ

ҾҌҹӇүҾҠҧҶ҉
ҌҷҩҢҴҠ

2565

20.3%

2551*

6.4%

R&D

Adder cost

ESCO Fund

BOI/

Ҿ҉ҶқҙҺқҭңҺқҾҩҷҤқ

CDM

NGV
Target  690 mmscfd

(6,090 ktoe)

Existing  108.1 mmscfd

6.2%

19.1%

2559

ҙҖҿҙқҠҧҳ҉҉ҴқӂҖӥ  4,237  ktoe/ҝӜ
ҧҖ҃ҴҥқӋҴҾ҄ӥҴҠҧҳ҉҉Ҵқ 99,500 ҧӥҴқҜҴҙ/ҝӜ
ҧҖ҃ӦҴҍҾҥҹүқ҃ҥҲҊ҃ 13 ҧӥҴқҗҳқ/ҝӜ

ҙҖҿҙқҠҧҳ҉҉ҴқӂҖӥ 19,800 ktoe/ҝӜ
ҧҖ҃ҴҥқӋҴҾ҄ӥҴҠҧҳ҉҉Ҵқ 461,800 ҧӥҴқҜҴҙ/ҝӜ

ҧҖ҃ӦҴҍҾҥҹүқ҃ҥҲҊ҃ 42 ҧӥҴқҗҳқ/ҝӜ

ҿҞқҠҳҔқҴҠҧҳ҉҉ҴқҙҖҿҙқ
Ҡ.Ҫ. 2551-2565 

ҭңҴҤҾҭҗҺ :  *ҾҜҹӇү҉җӥқҝҥҲңҴҕ҃Ҵҥ ҕ ң.̓. 52 
ҝҥҲҾңҶқҙҷӆҥҴ҆ҴқӇӋҴңҳқҖҶҜҾҋҧҷӆҤҝӜ 2551 ҙҷӆ 94.45ҖүҧҧӤҴҥӨҬҭҥҳҒҗӤүҜҴҥӨҾҥҧ
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Type of Power Source of Power Plant
Old Adder
(Baht/kWh)

New Adder
(Baht/kWh)

Adder special 
plus

(Baht/kWh)

Adder special 
plus for Yala, 

Pattani 
Naratiwas 
(Baht/kWh)

Given 
Adder 

Duration
(Years)

1. Biomass 

- Installed Capacity <= 1 MW 0.30 0.50 1.00 1.00 7

- Installed Capacity > 1 MW 0.30 0.30 1.00 1.00 7

2. Biogas (from all generation source)

- Installed Capacity <= 1 MW 0.30 0.50 1.00 1.00 7

- Installed Capacity > 1 MW 0.30 0.30 1.00 1.00 7

3. Waste (Community waste and non hazardous industrial waste)

- AD and Land fill 2.50 2.50 1.00 1.00 7

- (Thermal  Process) 2.50 3.50 1.00 1.00 7

4.  Wind Energy

- Installed Capacity <= 50 kW 3.50 4.50 1.50 1.50 10

- Installed Capacity > 50 kW 3.50 3.50 1.50 1.50 10

5. Micro water Turbine

- Installed Capacity  50 kW - <200 kW 0.40 0.80 1.00 1.00 7

- Installed Capacity < 50 kW 0.80 1.50 1.00 1.00 7

6. Solar Energy (PV, CSP, etc.) 8.00 8.00 1.50 1.50 10

Adder is additional feed in tariff that Ministry to Energy give as a plus
Energy cost when we produce power selling to PEA
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ҧҳ҃ҫҕҲӀ҆ҥ҉҃Ҵҥ  ҊҳҖҗҳӇ҉҃ү҉ҙҺқ ҾҠҹӆүҥӤҩңҧ҉ҙҺқҿҧҲҬӤ҉ҾҬҥҶң҃Ҵҥҧ҉ҙҺқӁҭӥӀ҆ҥ҉҃ҴҥүқҺҥҳ҃ҫӨҠҧҳ҉҉ҴқҿҧҲҠҧҳ҉҉ҴқҙҖҿҙқ

2. ҬӤ҉ҾҬҥҶң҃Ҵҥҧ҉ҙҺқ (BOI)         3. Ҿ҉ҶқҭңҺқҾҩҷҤқҖү҃ҾҜҷӇҤҗӆӋҴ (ӂңӤҾ҃Ҷқ 50 ҧӥҴқҜҴҙҗӤүӀ҆ҥ҉҃Ҵҥ)
4. үӋҴқҩҤ҆ҩҴңҬҲҖҩ҃Ӂқ҃Ҵҥ҄үҥҳҜ CDM

5. ҃ҴҥҊҳҖҗҳӇ҉҃ү҉ҙҺқҾҠҹӆүҥӤҩңҧ҉ҙҺқҿҧҲҬӤ҉ҾҬҥҶң҃Ҵҥҧ҉ҙҺқ (ESCO Venture Capital)

ңҴҗҥ҃ҴҥҬӤ҉ҾҬҥҶңҠҧҳ҉҉ҴқҙҖҿҙқ (2)

Technical Assistance

Credit Guarantee Facility

Carbon Credit (CDM)

ESCO Venture Capital

Equipment Leasing

Equity Investment

Investor

Investor

Investor

Investor

Investor

Investment 

Committee

ESCO Fund

ҠҶҊҴҥҕҴүқҺңҳҗҶ

҃ӋҴ҃ҳҜ / җҶҖҗҴң

Fund Manager

҃ҴҥҥӤҩңҧ҉ҙҺқ / 
҃ҴҥҬӤ҉ҾҬҥҶң҃Ҵҥҧ҉ҙҺқ

ҞҧҗүҜҿҙқ

Ҿ҉ҶқҬқҳҜҬқҺқ
ҞһӥӂҖӥҥҳҜҊҳҖҬҥҥ

ҞҧҗүҜҿҙқ

Ҟҧҙҷӆ҆ҴҖҩӤҴҊҲӂҖӥҥҳҜ  
1. ҬӤ҉ҾҬҥҶңӁҭӥҾ҃ҶҖ҃Ҵҥҧ҉ҙҺқҖӥҴқүқҺҥҳ҃ҫӨ
   Ҡҧҳ҉҉ҴқҿҧҲҠҧҳ҉҉ҴқҙҖҿҙқңҴ҃҃ҩӤҴ
   1,250 ҧӥҴқҜҴҙ
2. Ҿ҃ҶҖҞҧҝҥҲҭҤҳҖҖӥҴқҠҧҳ҉҉ҴқӂңӤқӥүҤ҃ҩӤҴ
    10 ktoe ҭҥҹүңһҧ҆ӤҴҞҧҝҥҲҭҤҳҖҠҧҳ҉҉Ҵқ
    ҃ҩӤҴ 250 ҧӥҴқҜҴҙ/ҝӜ

Ҿ҉ҶқҬқҳҜҬқҺқ
   ҝӜ 51-52 ҬӤ҉ҾҬҥҶң 500 ҧӥҴқҜҴҙ/ҝӜ

ҞһӥҊҳҖ҃ҴҥӀ҆ҥ҉҃Ҵҥ : ңһҧқҶҚҶҠҧҳ҉҉ҴқҾҠҹӆүҬҶӆ҉ҿҩҖҧӥүң ҿҧҲ ңһҧқҶҚҶүқҺҥҳ҃ҫӨҠҧҳ҉҉ҴқҿҭӤ҉ҝҥҲҾҙҪӂҙҤ
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Ҡҧҳ҉҉ҴқҿҬ҉үҴҙҶҗҤӨ

Å ҥҴ҆ҴҿҞ҉ PV ҧҖҧ҉ҾҭҧҹүҝҥҲңҴҕ 1-2 USD/watt
ÅҙӋҴӁҭӥңҷҞһӥҝҥҲ҃үҜ҃ҴҥҬқӁҊҧ҉ҙҺқ҃ӤүҬҥӥҴ҉Ӏҥ҉ӂҡҡӠҴ PV
ҾҤүҲңҴ҃ӀҖҤҾҋҠҴҲӀҥ҉ӂҡҡӠҴ҄қҴҖӁҭҏӤ (Giant Solar Farm)
Å Ҫҳ҃ҤҢҴҠ҄ү҉ӂҙҤҊҲңҷңҴ҃ҜҥҶҾҩҕҊҳ҉ҭҩҳҖҙҷӆңҷ҆ҩҴңҾ҄ӥң҄ү҉ҿҬ҉
Ҭһ҉ҿҧҲҾҝӬқҠҹӇқҙҷӆҥҴҜӂ҃ҧҊҴ҃ҙҲҾҧҿҧҲҢһҾ҄Ҵ (ҙӋҴӁҭӥҾң҈қӥүҤ) ҾҌӤқ 
ҧҠҜҺҥҷ,ҬҥҲҜҺҥҷ,ҬҺҠҥҥҕҜҺҥҷ,қ҆ҥҥҴҌҬҷңҴ,ҜҺҥҷҥҳңҤӨ, ҾҝӬқҗӥқ

Å ҿҗӤңҷҞһӥҤҹӆқ҄ү҃ӤүҬҥӥҴ҉Ӏҥ҉ӂҡҡӠҴӀҖҤӁҌӥ 2 Ҿҙ҆ӀқӀҧҤҷ
Җҳ҉҃ҧӤҴҩҾҤүҲңҴ҃
Å Ҥҳ҉ӂңӤңҷҬҘҴҜҳқ҃ҴҥҾ҉ҶқӂҭқҝҧӤүҤӁҭӥҞһӥҝҥҲ҃үҜ҃ҴҥҾҭҧӤҴқҷӇҾҧҤ
Å ҠҠ. үҴҊҊҲҗӥү҉ҙӋҴ҉Ҵқ R+D+D ҾҠҶӆңҾҗҶң

ҝӪҊҊҺҜҳқҥҴ҆ҴҿҞ҉ PV ҧҖҧ҉ңҴ҃ҘҹүҾҝӬқ ҤҺ҆Boom ҄ү҉ Ӏҥ҉ӂҡҡӠҴ PV

Ҿҙ҆ӀқӀҧҤҷҜҴ҉ҝҥҲҾҢҙҤҳ҉ӂңӤ ñProvenò ӁқҝҥҲҾҙҪӂҙҤ
- Parabolic Trough ҿҧҲ Steering Engine

 Parabolic Trough  Steering Engine

ҿҞқҙҷӆ Solar Map
҄ү҉ҝҥҲҾҙҪӂҙҤ

ҥһҝ Solar Pricing

ҠҹӇқҙҷӆҪҳ҃ҤҢҴҠҬһ҉
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ÂæăÂÂóäë¬Èÿëäõâ : ÂóäÝæõÖăàà¨óÉóÂßæòÈÈóÚØÕĀØÚ
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҃ҴҥҠҳҔқҴӀ҆ҥ҉҃ҴҥҠҧҳ҉҉ҴқҙҖҿҙқҊҴ҃Ҡҧҳ҉҉ҴқҿҬ҉үҴҙҶҗҤӨ ҿҧҲ ҧң
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BIPV for Building

PV Market in the future


