msilszauilszanl 2555
AN NUAMZNITUNMINAUUATHINIAZTTIANUNITIA (TA%.)
ﬁ' b4 A A
15049 “ainnailszind I naviaumemives”
a I~ o o I\
DUUNA INBINDITIU UUNYS
Ui 6 NUeNEY 2555
iavedpeil 2 MINNUNINVBIMARNTUIUNITAINUITLMAZ WAL
U a A
UINNIT TN
a. A3, QAN 1NTDN
Yo a v i ¢ o W
NIINMINIANS UEN Inelaarsdluees 91fa
4 a
WIENFNIANYANHNT TN AAUTI01NAE Ing (Thai Photovoltaic Industries

m Association: TPVA) ¢
TP VA Thai $0% >



*ANMTUABVBIAUB IUTIBNUMSANE UMISHANA K] ALNTUNNITAINY
Senazitanniingy
'zﬁacﬁm%’mﬂ?;@uu’]mmﬂmmuwuﬁ’mmmsygﬁmmz&’aﬂudl T 11
a1 255525559 TuiSesmstfindadaumilssensasmuitensidanas
o Silaidosnii 1% dleduuny 11 naziindaililaiioant 2%
Y939 GDP
*FaaIu R&D U9INANTUNBNMATY 111 70:30 (2555, 44.42:55.58)

*uuNpalHiN 4 TuM3aINy R&D

"ﬂ1ﬂ§'1\‘i"lllex‘i!%1ﬂ1‘l/\ldl

U

gAAHNIINNAITINANNTIADY
gaavinssnlasni
HABNITHT ININ

v A Jd
NAINTHUAID TN AES



w a d
*INIBNAIFVINTN VD 2.2.3 AT IHNITUNAINUUAIDTAE
a\ d w d' 2 o Y | ] o w
g InaEdunaINUNaZe1a tANNIHIIN Yo 1931na
o w a d A W v A
enmsinnasnutasoniagrnamdunszua lihiloudalsaau asseu ¥e
Uszmavalumsdszrdganisyinvinasnuainaadszmna
*aaN3VIAAANIINIIMIzHINIzINA
WU o W o d o d

e masganiludeussilsznduiusasnnudniunazilslavrivesmsly

w a d
WAINHUTINNAE

] a | V- &"J d Y} a d
squa3ulnlsanueamrnIsIAansglnIalnasnuuaeINng
%Jmm’f’lmngswmamwaauuauummﬂmaﬂmmﬁ’ana'n
*lnidugaryulssnu A515UNARINSAANMNINEINULTINAE
'mmﬁumﬁnmmzwmmqmmﬁﬂﬁmammaumammﬂamaﬂsmam

g’J =\ (oW d' (oW (oW
esrananpanaIonag ldaudamsiannmeaad Wi iesessumsiiannlu
UINA



U5z Tewlvesnsaaasuns Misasuaseinaonas 1l

1) IFuasornadgiudunasanu 1anws vazfnnluidszima 39veaa
mavdiremaaleada fiunaes (Energy Security)

2) Wrmaamsgapasnasnuliihluszuvmeas (nvlw.) vagszuudive (pua. nvlu.)
(Cut Loss of Electricity)

3) vreandarianzlandon sz lus coz, CH4 vazwan Wi (Decrease of global
warming effect)

1) Yreaamananvlthdrevleadalirianiis T (Cut Peak)

5) mlvinagaarinssumnan mssnuluilszimasenaumiaa (Domestic
Industrialization)

6) ¥aaldnamswanldihinszaeliliaaiugiioa (Distributed Generation)
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Thailand’s solar Map
Updated September 2010

SOIa rma p | — T ': , :

»Average solar irradiance 18 MJ[mz-d (5

kWh/m?-day)

»Maximum : 20-24 MJ/m?3-d

~»Solar map developed by DEDE using
satellite images and ground station
measurement ( 38 Stations)

usulifnemmmbenuan e faampaizmalnerrsoyeead e
NLAR RATMATION WIAF OF THAILAND FROM SATELLITE DATA

J} Department of Alternative e




Alternative Energy Development Plan 2012-2021

Committed to the development
of low-carbon society

Government . £ .

Fundin ncouraging

OnR &gD 10 years AE-Development Plan Private-Led
Activities (AEDP-Master Plan 2012-2021) Investment

Target 25 % of AE in Total Energy Consumption
by 2021
solar g Bin- ond .
Ocean  Geothermal iw ch:{; Feedback biomass  Bio-gas  MSW fhanol  jiecel Bio
9 5.97 .
2,000 1,200 324 1,284 MW 3,630 600 MW 160

2 MW L MW MW MW MW MW LI ML
‘ 3 MW 3,200 MW 1,608 MW 4,390 MW Renewable fuel 449

) Department of Alternative



Department of Alternative Alternative Energy Development Plan
& Energy Development and Efficiency
&) MINISTRY OF ENERGY 2012-2021

Current Situati

New Target
9,201 MW
Electricity

1.Wind MW 7.28 1,200 .'
2.Solar MW 120.14 2,000 ,'
3.Hydro MW 86.39 1,608 !
4.Biomass MW 1,751.86 3,630 3,
5.Biogas MW 138.00 600 '
6.MSW MW 13.45 160
7.Tidal & Geothermal MW 0.35 3

85(0)); |0/ kol




“Adder” : Feed-in Premiums

solar energy since June 2010

)

Uepartment or Allernative

* Note : Special Adders for

= Earilitiae in ? Sanithars Deevinecae

Adder Adder-VSPP Special Supporting
Fuel (Baht/kWh) (USD Cents adder * period
VSPP SPP fkWh)** (Baht/kWh) (Year)

d Biomass o

- Installed Capacit}; <=1 MW 0.50 Blddll‘lg 1.54 1.00 7

- Installed capacity > 1 MW 0.30 0.93 1.00 7
O Biogas (all categories of

production sources) .

- Installed capacity <= 1 MW g:g Bidding 1.54 1.00 7

- Installed capacity > 1 MW : 0.93 1.00 7
d  Waste (community waste, not

hazardous industrial waste, and

'_”inggE'L':FgaEtE) 250 | 2.50 7.72 1.00 7

3.50 3.50 10.81 1.00 7

- Thermal Process
d  Wind power

- Installed capacity <= 50 kW 4.50 13.89 1.50 10

- Installed capacity > 50 kW 3.50 3.50 10.81 1.50 10
d  Mini and micro hydropower

- capacity 50-200 kW 0.80 -No- 2.47 1.00 7

- capacity < 50 kW 1.50 4.63 1.00 7
J Solar power 8.00/ 8.00/ 24.70/ 1.50 10

. Government halted applications for 6.50 6.50 19.5
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Status of Solar SPP and VSPP

P;:Ejn:;d Waig;:g for Signed PPA Alrea::ri :ell to Total
Technology Project| Capacity |Project| Capacity |Project| Capacity |Project|Capacity|Project Capi
(no.) (MW) (no.) (MW) (no.) (MW) (no.) | (MW) | (no.) (M

Renewable Energy
Solar Energy | 171 | 890.25 | 63 | 188.40 | 439 |2,173.33| 86 |120.14| 762 3,37
PV 171 890.25 49 134.46 | 179 854.70 86 |120.14 | 488 | 1,99
"""""""" spp{ 0 | 000 | o | 000 | 3 | 2100 | 1 |ss00| 7 | 26
"""""" vsppr| 171 | 89025 | 49 | 13446 | 176 | 64470 | 85 | G514 | 481 | 173
Thermal** ...... U U ........... 14 ....... 5 394 260 1’31363 ...... 1 ........... 5 2?4 ..... 1,3?

)

Department of Alternative

*Data from EPPO updated Sep 201:

¥*Miata frarm ECAT o

-

—IN1°
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122 MWp PV Grid Connection

(Operating in July 2012)
!

120 MWp 2.1 MWp

Solar Farm (Adder) Solar Rooftops

| |
0.1 MWp 2.0 MWp
Adder Selfuse




Department of Alternative

(Ll}) Energy Development and Efficiency solar Energy Insta"ation up to 2011

MINISTRY OF ENERGY

Cumulative PV Installation in Thailand since 1983

160

m offgrid ® grid-connected

140
120
100
Beginning of
80 “Adder” Policy
SolarHome
60 Program

40

20

Cumulative PV installation[MW]
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Cumulative Solar PV Installation in Thailand (MW)
)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Forecast by Dr. Dusit Kruangam
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Solar Roof on

2.0 kWp, Ms. Pachongchit, Bangkok.

| 2010)

e

« A

> 7

3.6 kWp, Khunying Sompong

2.0 kWp, Dr. Pirom, Bangkok. (2010) Wanissorn, Bangkok. (2010)



3.6 kWp, Ms. Marisa Soratja, Ladawan Rangsit,
Pathumthanee. (2010)

3.6 kWp, Mr. Danaithorn, Songkhla. (2010) 3.6 kWp, Mr. Montri Uwanno, Hadyai. (2010)



9w (DC CB, AC CB

Surge Protector

a d d
ULIDIANDIVUUIN 2 KW

d a Jd
UANLBaalla91NNe

VYHIA 200 Wp x 10 =2 kWp



Solar Roof on Commercial Buildings

330 kWp, Energy Complex, Bangkok. (2009)



Solar Roof on Commercial Buildings ‘.‘.’

Thai S0'%

centrafw@rld



240 kWp, IKEA Store, Mega Bangna, Bangkok. (2011)



330 kWp, TESCO LOTUS, Talad Bangphra, Sriracha,
Cholburi. (Construction Period Sep-Dec 2011)
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Solar Roof on Commercial Buildings “’é;
- o

64 kWp, Sharp Appliances (Thailand) Co., Ltd., Bangna-Trad Road, km 37, Chasengsao. (2011)



Solar Roof on Car Park

24 kWp, Thammas.art University, 11 kWp, Delta Electronics (Thailand) PCL.,
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System VSPP

Size 27 kW
Place EGAT, HQ
EPC Solartron




System Solar Farm VSPP

Size 630 kWp
Start 2010

Place Pracheenburee
Installer Thai Solar Future



1.65 MWp, Solar Park Co., Ltd., Lopburi (2011)



0.55 MWp x 10 = 5.5 MWp, Thai Solar Plant Group, Saraburi
(COD 2012)



L :
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0.55 MWp x 10 = 5.5 MWp, Thai Solar Plant Group, Saraburi
(COD 2012)



5.88 MW/PPA
Nakornratchasima
Sakonnakorn

@ Nakornpanom

SMA Inverters 11 kW:
530x 34 =18,000 @
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a1 1979- uassagatianan Si

qfiny 1988- uamaadsiin Amorphous Si
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17-18%

(Monocrystalline Silicon)

shananiTannsadalatisanou

(Multicrystalline Silicon)

14-15%

a Ao d
FUAN AN
4 Aan
ozuesHavanou
rvanou | 6-7%
(Amorphous Thin Film Silicon) 0
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msagausmeamilulanzdaneu (98-99%) luilszindlns

G.S. Energy Co., Ltd, Ratchaburi,
880 MB Investment, 45,000 Ton Si/Year (started 2010)
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Ekarat Solar Co., Ltd, Rayong

a-5i PV Madule

Bangkok Solar Co., Ltd,

Chasengsao
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Solartron PCL.,

Nakornractchaseema
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Solar Power Technology Co., Ltd,
Ayudthaya

Sharp Thai Co., Ltd., Nakornpathom



AV Y A Thai SO'%
usEneran nazdszneu PV luilszima
Company Product Capacity | Machine [ Investment Cost | Production Location
(MW) (Million Baht) Year
Solartron Plc. Cryst. Si Modules 30{Japan 200 2004 Nakornraschasrima
Cryst. Si Cells 0[{Germany Nakornraschasrima
Bangkok Solar A-Si Cells/Modules 5[Hungary 500 2004|Chaseongsao
A-Si Cells/Modules 10{USA 1,300 2007|Chaseongsao
A-Si Cells/Modules 15|USA 2,000 Dec-07|Chaseongsao
Sharp (Thailand) |Cryst. Si Modules 7[Japan 2005[Nakornpathom
Thai Agencies Cryst. Si Modules 5[Japan 50 2005(Ayodthaya
A-Si Modules 5(Japan 50 2005|Ayodthaya
Ekarat Solar Cryst. Si Modules 15|Japan 100 2005|Chaseongsao
Cryst. Si Cells 25|Germany 1,500 2006|Rayong
Total 117 5,700
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aum wanluInauaIviseds NUIUVITHN Snuimaeuily
luewmnalng

TanzBanou Yes 1 1
«Tfaﬂauu%qﬂ‘ﬁd No 0 0
ruvlos No 0 0
Crystalline Si Cells Yes 1 1
A-Si Cells Yes 1 1

C-Si Modules Yes 4 4
A-Si Modules Yes 1 1
Solar Glass Yes 2 2
EVA No 0 0
Inverter Yes 2 2
Solar Battery Yes 4 4
System Integrators Yes 20 100
System Designers Yes 10 30
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TPVA

[E @@"e

Thai S0l

—

1992
Energy
Conservation
Act

1999
Cabinet
Adder Program
Solar =
Adder 8 Baht+
Basic 3.50

2010
Cabinet
Adder Program
Solar =
Adder 6.50 Baht+
Basic 3.5

2,000 MW PPA
=900 PV+1100
Thermal

2010
Cabinet
Stopped

New Applications

2010 -2012
Calculation of
Feed In Tariff

*Solar Rooftops
*One District One
Megawatt




MWp Comments by Dusit

2012

2013

2014

2015

2016

PPA on PV

900

Cumulative
COD on PV

200

500

900

900

PPA on
Thermal

1,100

Cumulative
COD on
Thermal

Cancel of
Thermal

-1,100

Cumulative
COD on PV by
Replacement

200

500

1,100

Total COD on
Solar

705

1405

2,000




o
o
3
Thai 5o €

Approvais Needed from Government Agencies for
Solar Projects in Thailand

ESA
EIA
(Environ (Environmental
PPA PPA PPA Dept. mental Impact
MEA PEA EGAT Ind. Sub- Safety Assessme
VSPP (kW) (Utility) | (Utility) | (Utility) | Regulators | Works District BOI Assessment) nt
1-3.6 \/ - -
3.7- 1,000 - -

VoA v v Vol N ] saw

>1,000-6,000 - -

>6,000-10,000 -

10,000-




Meter Systems in Thailand

1999-2012

Solar Farm
Net Metering
(Only access energy is sold)

=)

Solar Roof on Commercial
Bldg.

Net Metering

(Only access energy is sold)

2012 forward-

same

—

Solar Roof on Commercial Bldg.
Seperated Metering

100% of solar electricity is sold
out

Solar Roof on Residential
Seperated Metering

100% of Solar Electricity is
sold out

=)

Solar Roof on Residential
Seperated Metering

100% of Solar Electricity is
sold out




Meter Systems for Residential in Thailand
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NIZNIIINAINY edszmasude Mihnmmsnwisnuaseing Tnai
Solar Roof Tops NnnaglWihiinaald aunsaneldnaimy
eiiianthvane 3 2021 = 2,000 MW it
* 302013 = 1,000 MW
*3) 2014 = 1,500 MW
il 2015 = 2,000 MW
12020 = 4,000 MW
NIZNITIQATIHNIIN *unly UJszmaAnsznsI99AaI1nIsH 3 Solar Systems ATvnaEnna 1,000 kW l3ipe
Niulssnu andulidesvelueyanailszneufomslssniu (sa. 4)
*90NINATMIMHUUANIATHIIUTUA WON. (UHUTAY DUNIDTIADS “1ac)
N3ILNIIINIIAAY *oaNIAINTaAHEI UM B IAYANAEITHA Tﬂﬂﬁflmﬁ%%’m‘q’uamuﬁﬂ%ﬁ Solar
Roof li/aauilual¥ae (szoznar 530
egonnasmsaandeumiiniuldifdynna INAamdensATld 150% veaduany
Solar Roof
nITNIIVINNMANS R&D
AUNNUANZNIIUMSIVY | R&D
UHIBIA
NIZNINIANIZMS R&D, Hiangns
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Thai Photovoltaic Industries Association
(TPVA)

TPVA

Establishment June 2012

Acting Chairman Prof. Dr. Dusit Kruangam

WWW www.TPVA.com

E-Mail: TPVA@gmail.com
dusittpva@gmail.com

Tel: 085-918-3691
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Uszinaanlu vagamssuae | Issnundaraauasoriing LDK (China)
a d a o
Inlvhanuasernael Ualsaay MupuganIn Schott Solar (Germany)
aNazay aAnNSHan Q. Cells (Germany)
Supply over Demand REC

First Solar

Sun Power

a v

a2 a 1 Y Y
TuaRuoeEug Hug

Suntech (China)

T9991HNATO9IDNT NUEUY
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Centrotherm (Germany)
Applied Materials
Murger (Germany)




