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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)



ENSOL Business Services ensoL adi

N Project Development, Project management
&\% Innovative Strategic Planning, Business Model, Business Plan
ey Project Value Chain Management

E Development Project Risk Management, Financial Investment
E Model, Joint venture Program
- Preventive and Collective Maintenance Planning
Facility "
Facility Management
y ; Management
{ )

4 2 4 Energy building international standard certificate

' consulting

, F : Energy saving, efficiency, balance & management

{ 3 IR

| Projedt S 1 Energy Saving with initiatives
Mosogemimt | | 523 Value Engineering
;é; Energy audit and recommendations
—i_ % ; kﬂ“‘w Services
Main . gg‘ ' Energy Service Contract
| CGontroctor '8 | Sourcing for funding
‘ 3 y Investment and business model
CDM, Carbon foot print
~ Operator Solar Thermal (high,medium, low temperature,
Solar PV
New Energy Waste management : Bio gas, RDF
Biomass, CHP
Wind
Services Feasibility Design el A Operator Maintenance
Study Management Contractor
ENSOL Our Vision: To become one stop service leader company for Innovative Energy Saving &
i) et Environmental Solutions with excellent customer satisfaction
3




ENSOL Varieties of Business Services and Customer Segmentation
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Our Vision: To become one stop service leader company for Innovative Energy Saving &
Environmental Solutions with excellent customer satisfaction




Dr.-Ing. Jiratkwin Rakwichian Renewable Experiences CV ENSOL

Renewable
Consultant

Background

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

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




Nowadays Renewable Energy Business in Thailand ensoL Al

Wind Turbine PV Solar Cell ”
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Technology wises

Energy Sources

Investment

Cost of electricity

IRR/Payback

Existing Vendors

________
-

Wind 3-8 m/s

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

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

Proven/local (small
WT 6 kW)

Proven/local

Research/import

Proven/local




Wind Farm 50 kW Hybrid System at ChiangMai




Wind Farm 50 kW Hybrid System at ChiangMai ENSOL

PR o —— e )




—02a6y.e006000CEB=0EESUADET oL

EEOCUJZOAQU







.m;-f‘—_uuummuu

|
Total 36 systems, 6 systom par phase

LA
i
INV 38
LILLRLLELEEL LD
Mukspla Wireless
g s Pudlic information
- | LCD Display 42"
B
z
— Solar Power Sysiem
Transformer g | main disconnecting SW
— — g
P - e
pBES SR — %t Other Load
—_—
24 KV/0.380 KV —
L. Other Load
[ A
—
- Other Load Operation manager
—_— Can chack system
on inmemet




e R '4' —
| Py
+200

gnsoL acdi

b Phegrc Cmpsernd 0N w0
oty Cunnter aan
M vte Waten prower 5000 W (D 8 wu
Cat 0 mn
Tatont Ao Fang
Bude Langth A1dm
Pt I m—r LY M
Fony wwwie N0 pn
0D Pt (Cuey Howae) BT VM ™
o Maraguse
o Vatrrm Shww!
Caaroakin. protection Oefemisng
D Purmarart mapret Gerwass
Genersne O wpoct 200 rpen
Gy Convacind 200 e 90 Ha.
Rator spend conol Feoog peon
Veow e hanas Active AU sgga )
Cortrol enat
(- Drsaing vysten | Cworrew
Banng spvten 7 Warus Shor crmst of sed stee
rmeagancy Wspeg)
L "y
oy Nacoet ™
Tamtn 18
Pemwmeart ol woeeey <30 oA

N Ermmeion

At wperegm winiad wind igead of PR TR
(e @ W3 tes ) 20 s 317 WWRatey
26 e S0 WAy
A0 e 7.57 Wnatey
45 mvs 1070 \Waaay

T 1F agsgénalan She WD SverEge Wl S00ed O 0 2 58 SUn ik b e west spet)
T Secseannn W Revecist 1) Qe wECw Pcs rafca

2 3 4 5 3 7T 8 a 10 11 2
roeBoau (avs)

Power Curve



Wind Turbine 12
unils x5 kW
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Wind Turbine
Controfer 12 units
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enso. adi
Portfolio :CO2 Emission Reduction and Renewable Energy in Private

Sector by Ensol

TESCO

£3 [ otus

ARAs part of Tesco I nternational Busi ness,
Thailand must reduce Carbon Emission average 50% by
year 2020f ol | ow Tesco pl ano

EXETHG STONES  Catan Returins LFL bave an 0060007

- Madatn Weltl 456°W Migh Sy I-WHY‘(M
Iun.- Lo Tumes of Lamgs

TESCO Lotus, Ramall, TESCO Lotus, CO2 Emission Launch green store
Install Solar PV 460 kWp, Reduction initiatives & roll out investment on pilot renewable
Investment Cost: 75,165,000 plan roadmap energy (small wind turbine &

baht or 15 Million RMB Solar cooling system; Solar

trough/Vacuum roll tube roof

ton)
A o
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Case Study TESCO Lotus Green Store as
Renewable Energy Consultant
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Portfolio: TESCO Lotus Green Store

ENSOL adi

CHILLER & COOLING TOWER

BIO-GAS BUILDING

WIND TURBINES
COVERED WALK WAY

SOLAR COOLING
(ON ROOF)

— EAST COURTYARD

PHOTO VOLTAGES CELL
WEST COURTYARD

SUNSHADE
- PHOTOVOLTAGES CELL

PARKING SHADES
+ PHOTOVOLTAGE CELL

PARKING SHADES
- METAL SHEET ROOF
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Sub Total C

309

78.39%

Renewable Energy Projects

Solar Cooling (Vacuum tube) 300 TR for 5 hr/day
Wind Turbines low speed (3 KW x 10 set)
Biodiesel System (Unitin Liters) 50 L

|Blogas system from food waste (Unit in kg LPG)

2,045
109
257

73.52%
73.26%
73.26%

Gr:

Additional Initiative to be Review for Proceed

Sub Total D

CCHP (Tri-Gen, 65 kW, 2 sets)*
PV (15 kWp)* for LED external lighting
Geothermal (Consult Fee Only)"
Light tube*

1.379
100

80

60.98%
69.74%
69.74%
69.55%

An nsas
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Sign Feb, 2007

2.6%

2.5%

1.1%
Source : Dr. Wattanapong R TR
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Sign June, 2007

30.3%"
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(FINDEURANTURTTN)

Source : Dr. Wattanapong R msiidgulunisnalmifinnzlandou

This PowerPoint slide is used for academic use only in universityiRISIEIEER




|ring for renewables
More clean power commg down the line

263 GWin 2020
L4 Solar PV 450 GW installed by 2020

J

SO 00 .-

This PowerPoint slide is used foriacademic use only in university or analyst lecture
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Renewable Energy in the Future

Smart Grid in USA 2012
Fast-moving Baraq Obama

Micro-Grid
-Distributed Generation
-Customer Electrification

Community Grid
-Small Power Producer
transmission

-Village Community
Electrification

National Grid
-High Capacity transmission
-Nation balance of supply & Demand



USA Renewable Energy Power Grid EnsoL

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



A dramatic rise of world renewable in 2007 , developing world, EU and top six countriesnso. adli

m Solar PV (grid-connected)
® Geothermal

ARenewable capacity reached
240 GW world wide in 2007, an
increased of 50% over 2004

AThe largest component of
renewable capacity is wind
power that reach estimated 95
GW, annual increased more 40%
higher in 2007 compared to 2006

AThe wind industries in China
and India continue to grow

AOffshore wind power grew
significantly to 300 MW in
Europe and US

AGrid connected solar photo voltaic grew fasted to an estimated 7.7 GWp
ASolar PV market growth is centered in Germany, Japan, Spain, Italy, USA

ARenewable energy, small hydro power, biomass, solar PV provide power

to rural people

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

water, and 45% of bio fuels production

Source: Renewable Energy Network for the 21t Century (REN21)
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T OTH K YKk g e T XKKUg KOk H X ©3 C 10,808 K 4 H HEEF =& I

MW Global PV Outlook
25,000 - e

I USA

20,000 - Japan
| RestofWorld

15,000 - Europe

=

10,000 -

5,000
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Thailand Energy Background : Energy Source of Power Generation

Renewable Energy
1.4%

Coal 8.2%

Heavy Qil
1.0%
Lignite
126%
Hydro
4.7%
Laos 1.6% Diesel
0.2 %
Malaysia
0.3 %
1 8,197 MegakW -h/year

gnsoL adli
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Adder is additional feed in tariff that Ministry to Energy give as a plus

Energy cost when we produce power selling to PEA

Type of Power Source of Power Plant (BO;?IS?(S\%)
1. Biomass
- Installed Capacity <= 1MW 030
- Installed Capacity > 1 MW 0.30
2. Biogas (from all generation source)
- Installed Capacity <= 1MW 0.30
- Installed Capacity > 1 MW 030
3. Waste (Community waste and non hazardous industrial waste)
- AD and Land fill 2.50
- (Thermal Process) 2.50
4. Wind Energy
- Installed Capacity <= 5 &KW 3.50
- Installed Capacity > 50 kW 3.50
5. Micro water Turbine
- Installed Capacity 5 &KW -<2 0KW 0.40
- Installed Capa(_:i_t3_/_<_ 5 W o 080 -
“67Solar Energy (PV, CSP, efc.) 8.00

Adder special

New Adder Adde;ﬁjpsemal pIuTD;Ot:aT]?'a,
(Baht /kwh) (Baht /kWh) Naratiwas

(Baht /kWh)
05 0 1.0 0 1.0 0
0.50 1.00 1.0 0
0.30 1.00 1.0 0
2.50 1.00 100
4.50 1.50 150
3.50 1.50 150
0.8 0 1.00 1.0 0

50 o 100 100 _
8.00 1.50 150

ENSOL

Given
Adder
Duration

(Years)

-
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Carbon Credit (CDM)
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Solar PV Global Production and Cost per Watt

MW Production Cost per Watt

8,000 $30

K O N h K x k RV KT 3 w \Ben3 ky: :HH' 1 BYK

Solar PV Pricing $25
$20
PV Production $15
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- Parabolic Trough € ry%teering Engine
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Parabolic Trough Steering Engine
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PV Market in the future
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