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2 Fundamental Questions

Fundamental led to the ideas

- r How

How to manage and survive the biomass plants
when the supply chain was excerpted ?

Where

Where does your garbage go ?
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Biomass Industrial Power Development Policy

Alternative Energy Development Plan (AEDP) 2015:
To increase share of MW produced from 9% (2014) to 20% (2036) or 19,635 MW

From Adder to FiT

. 3 Fuel / Technology Adder

Biomass shared 5,570 MW (from 2,451.82 in Z}M)\ PN PRl (THB/KWh)

Target Solar Wind Small Bio- Bio-gas Biomass RDF New Big Industrial Biomass +0.3

Hyd f T Hyd w

yere gas o em ype  Hyero aste Hydro (50-200kWh) +0.4

2021P 3,800 1,800 324 600 3,0000 4,800 | ¥ 400 3 n/Al n/A B 13,927 || Hydro (<50kWh) +0.8

2036P 6,000 3,002 376 600 680 ‘\ 5,570 y 500 / 03 2906‘\ 50 ,’ 19,634 || RDF from MSW +2.5

Y 2 7 Wind 2.5

Source: PDP 2015 (2015-2036) — approved by NEPC (14 Apr?ZﬂS) ~I S oo 50

+0.
EGAT, PEA announced new Adders olar
EGAT, PEA announced Adders For Biomass

<1 MW : 0.5 B/kKW-hr

for 3 southern provinces
>1 MW : 0.3 B/kW-hr

+ 1 B for Biomass EGAT, PEA stopped Adders
EGAT, PEA announced Adders for 3 southern provinees

NEPC approved Adders NEPC approved new Adders

LIS SO e for 3 southern provinces

NEPC stopped Adders
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AN~ Biomass VSPP Size (THB/kWh) Extra
ff\?/ NEPC approved FIT <1MW 5.35 +0.5 (first 8 years)
’//\, \% for VSPP in Dec 2014 >1-3 MW 4.82 +0.5 (first 8 years)
(S >
—

{'7‘-" !( >3 MW 4.24 +0.3 (first 8 years)




Biomass Power in Thailand - Implementation

Map of Biomass Power Plants in Thailand

Total Potential Biomass Capacnty 8,800 MW :
Northern 3 100 MW iy 2T N
North Eastern 2,400 MW — N e S AN
. S e o G I
Central % Ve 3
- " -, s .i.\_’ E. ;‘p oy
Southern s = e e Sk '
Number of Biomass Power Plants in Thailand =
SPP VSPP ; 2R TR
SIEE (Plants) (GIEERS) MW ; |
Application Submitted 2 42 1 7
Waiting for PPA 9 184 1 9 :
Received PPA, not COD 1 38 68 368 AN P
COD Z 30 593 136 828 R AN
' Y i
Total 42 857 206 1,212 TR
\atlon Cancelleq 57 796 318 1,969 B :‘\ TONED
| "k = :Ai’.'.--.:

Source : www.erc.or.th (EGAT as of 30 Mar 2016, PEA & MEA as of 14 Jan 2016




Biomass Power in Thailand — Investment Opportunity

Industrial Facts e ey = e
Kamphaeng Phext Phetchabum Kalasin
One of the largest paper mill manufacturers to Nakdion Savean m’"a:'.l",ﬂm; .  in
increase the production of electricity using Biomass e gl e i
material from their own production processes . D e s - o
Impact Facts : Supply chain broken ml/ “5%
Many plant -based raw materials from paper mill — "”“:’i“’"‘“
manufacturer will be affected due to shortage of raw

materials in the near future and/or fuels has resulted Chupiphon
in material costs will rise.
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Biomass Power in Thailand

9.8 MW Lampiy it Nong Kai
PPA: SMW NORTH Untaradit
: y : B o Nakhon
Feedstock : Euca. wood & bark, EFB R .. T S Nakhon Phanom
(Palm), bagasse and biogas b Khon Kaen _ mMukdahan
COD: October 2017 ""“"‘"“"‘-""“‘Mt =T Kalasin
Adder: valid until October 2024 Clnipapton = v
e NORTHEAST, Roi Er
(R =i o Uben Ratchathani

9.5 MW

PPA: SMW

Feedstock : Euca. wood & bark, EFB
(palm), bagasse and biogas

COD: April 2013

Adder: valid until April 2020 9.5 MW

PPA: SMW Prachuap Khii

Feedstock: coconut shell & Para bark —

COD: Oct 2011

Adder: valid until October 2018

2 KOH TAD
THOH PHA NGAN
# bu samux

= _ 9.5 MW
= Z.D IWVIVV
PN PPA: BMW
/ Feedstock : empty fruit bunch &
—
»/:\{‘ 4 Para bark
= \ }\ COD: N/A

[ “P _ Adder: N/A



Biomass Power in Thailand

9.9 MW

PPA: SMW

Feedstock : wood chip & Napier
COD: October 2011

9.9 MW

PPA: SMW

Feedstock: rice husk, wood chip
COD: March 2012

Adder: valid until October 2018 Adder: valid until March 2019 9.9 MW
(Chiang Mai Man PPA: 8 MW
Lampang .
- A 6MW Feedstock : rlc.e hTIsk, .
— miscellaneous woo
NORTH taradit .
i o i :::diggl\(l\{ miscellaneous wood COD: August 2009
. . | b Adder: valid until August 2016
Tak rice husk
Kamphaeng Phet Phetchabun COD: March 2008
Phichit e Adder: expired March 2015 9.9 MW
khon Sawan
B PPA: 8 MW
L Lopburi  Nakhon Feedstock : wood chip & Euca. bark
Singburi
Suphanburi COD: September 2015
- thong raburi
"*‘""“';::',:‘m'":m,,:;:m ’ 9.9 MW Adder: valid until September 2022
o PPA: 8 MW

Nakhon Fdin-ﬁhl';;'"'!““i Prochinbori

Moty S HADEHIK ol Feedstock : rice husk,
St HT.._,m..a;"..‘ e miscellaneous wood
phecchaburi [ PP vong COD: March 2009
HUAHTN Km\\g“ Adder: expired March 2016
4 ~I\
Prachuap Khigikhan KXE%;EHQNG
7.5 MW 9.9 MW
S PPA: 6 MW PPA: 8 MW
| on geeececscsccsesscsccscsccsccccncs
;n_ Feedstock : rice husk & Euca. bark o Feedstock : rice husk & Euca. wood/bark
§ *koH TAD COD: September 2005 COD: August 2008
f}» -_&'?/E“;::::I"G“" Adder: expired October 2012 : Adder: expired September 2015
b 5
Surat Thani : S

Nakhon Sri

mmarat

9.5 MW

PPA: 8 MW

Feedstock : Euca. bark & wood chip
COD: February 2008

Adder: expired March 2015

9.9 MW
PPA: 8 MW
Feedstock : Euca. bark 90%, wood 10%
COD: November 2013

Adder: valid until November 2020

fppt.com




Biomass Power in Thailand - estimated returns -v..

Target Investment [ Investment | Adder IRR | Adder EIRR FiT IRR FiT EIRR
Projects (THB mn.) (USD mn.) (%) (%)

1. CET 740.00 21.14 13.30 16.50 17.00 34.30
2. TRCC 750.00 21.43 14.62 15.98 20.18 27.66
3. STUK 15.07 18.25 10.04 13.00

920.00 26.28
4. ABP 14.75 16.66 16.90 30.57
5. SBP 9.37 7.13 6.73 2.48

1,200.00 34.29
6. SGP 8.98 7.83 13.16 14.79
7. IEC-SK 950.00 27.14 12.72 13.92 15.97 19.95
8. KCG 720.00 20.57 15.32 18.23 23.62 43.59
9.BSM | 350.00 10.00 12.30 13.78 17.32 24.67
10. BSM I 15.21 17.14 19.78 27.66

1,450.00 41.43
11. BSM 1lI 15.21 17.14 19.78 27.66

Tz
o ~_ 12.BSM IV 790.00 22.57 10.07 10.10 12.67 15.12
,_.4\?/ 13. SABCO 630.00 18.00 10.01 10.16 11.03 14.23
¢\L \ 14. KMS 840.00 24.00 14.96 23.32 19.19 68.29
Vi e =" ) ) -
\‘w“"lﬂl 5/ Remarks : Exchange rate: USD/THB = 35
AT \\ ‘!"/ a e ST ST IORIY = A i SR e R R L T L L L VT Y S S S T Y WPy I Tee S L T P TV T Y TSR TNV INy
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Critical Bottlenecks Settlement

Inhomogeneous Biomass

Bio-Organic waste
Municipality Solid Waste (MSW)

Settlement Issues:
e Use of MSW instead or as auxiliary feed stock,
 Technology :
e Technical modification to burn variety of
biomass feedstock (Bio-organic waste)
* Incineration to Gasification adjustment
* Integrated technology
(Combination between Mass Burn
Combustion and Gasification technology)
* Modify pollution control system
* Community concerns
* O&M and Grid




Technology Evolution

>2000 | Plasma Gasification Waste to Energy

End 1990s Gasification Technology Waste Destruction
1970s Incineration Waste
(Stoker, Fluidized Bed, Rotary Klin) Disposal/Reduction
1970s Sanitary Landfill Waste Disposal
<1970s Dump Site / Landfill Waste Disposal
//Aatf
4.4\? ' g Source : Jupiter Consultancy Ltd., UK. “Progress Towards Commercializing Waste Gasification”
”/’/\ A& AWorld Wide Status Report : Presentation to the Gasification Technology Conference : San
& *-F - Francisco USA 2003
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Technology Evolution

Technology Selection Systems Priority Environmental
Used Issues

\ s \
Plasma Gasification L >10,000 c. Y\ Atmospheric Waste Destruction I/ No GHG ™\
L Pressure Energy Generation ! No Landfill \\I
I
Gasification 1,250¢c. / Gasification Waste Destruction \ No GHG !
\\~__—’/’ Energy Generation . Ashes //
Incineration 1,000 c. Incineration Waste Destruction GHG, Dioxin/Furan
(Stoker, Fluidized Bed) Landfill Ashes
Burning (Furnace) 800 c. Recycle Waste Disposal GHG, Dioxin/Furan
RDF, Furnace Landfill Ashes
Eng. Or Sanitary Landfill - Recycle Waste GHG
Raw Waste Disposal Leachate
Dump Site / Landfill - Recycle Waste GHG
Raw Waste Disposal Leachate

3 Source : Jupiter Consultancy Ltd., UK. “Progress Towards Commercializing Waste Gasification”
2 A World Wide Status Report : Presentation to the Gasification Technology Conference : San
\}\, Francisco USA 2003
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blobal Challenges and Opportunities

= [hallenges
= World Bank (2012): Global generation of Municipal Solid Waste (MSW) will double by 2025.
= World Bank (2012): MSW will become a bigger problem than climate change.
= |I.S. Energy Information Agency (2011): LL.5. electricity needs will increase 30% by
2073.
= [Ipportunities

= |I.S. EPA (Z20089): MSW is the only important waste-to-energy (WTE) materials stream for
power production.

= SBI Energy (2011): MSW could supply 10% of global power.

o Approaches global nuclear reactor power production

/Q‘ﬁilow can we convert “CHALLENGES” becomes “OPPORTUNITIES” ?
%‘ Any suitable solution to convert waste to energy ?
i N

fppt.com



SUURCES of Feedstock : MSW G genera

B Glass ™ PaPer w others
29, 7% 1%

® 'Chat'
stalk
3%
B Plastic
5%

( MSW Composition )

MSW

m Garbage

B Plastic

m 'Chat' stalk

B Glass

W paper

W others



SUURCES of Feedstock : LFW ¢ gewera)

Composing Organic

el 679/ As soil condition

(Be improved as fertilizer)

rubber,
leather, yard timmings
. textiles /o
non-
£ recyclable plastic / \ P | W t
/ olymer vvaste

recyclable : A foodscraps | y
plastic | 2 O% Plastic sheet
olass e Rubber sheet

wood (High heat value)

metals

Hard Waste

13% Non-fermented waste
(Recycling and landfill)

fppt.com



MSW Compositions as Biomass form

http://www.slideshare.net/CRLAsia/swga-presentation-chart-chiemchaisri

\
Stone and Ceramic Bones and Shells

0.81% 1.54%

Textiles
5.52%

Rubber Food Waste v,
1.95% U3 (-

' ” \
Waste Plastic /
19.18% ’
Waste Paper § '

10.70% | 8,800 tons ( 1. %
Metal I of waste generated Bio-Organic
1.71% per day \ Waste /

Glass N\ ,/
2.70% -~ =
Foamed Plastics, etc. Wood and Leaf Waste
1.44% 5.67%
Recyclable Plastic ecyclable Paper
;j: 3.25% 1.19%

L
':hﬁ L = Waste composition of Bangkok, Thailand (2009)




MSW Characteristic

http://www.slideshare.net/CRLAsia/swga-presentation-chart-chiemchaisri

Waste Composition & Characteristics

Dry Composition

Wet Composition

Foam
37’

Wood
6%

Volatile Solids 7919 :/° The waste composition
Carbon ( ©) S92 | represents average MSW
Oxygen (O) 4.81 % characteristics of Thailand
Hydrogen (H) 48 41 Yo
| - Nitrogen (N) 2.24 % Waste composition
{/q{f - Phosphorus (P) 0.16 % Bangkok, Thailand (2009)

-

Z\ X | - Sulfurssz 0.39 e |
/\\‘k_ — ‘ -




Commercial Solution in Thailand

Sorting/Front End system

« To implement the Sorting system
« Bio-Organic fertilizer production

* Waste plastic recycling (pellet and/or oil refining) production
il S

A

.:/ : SN

fppt.com



Commercial Solution in Thailand

Bio-Organic fertilizer production

* Bio-Organic waste sorting
« Waste plastic recycling (pellet and/or fuel oil) production
MSW Sorting Plant Flow Chart

loader big angle belt conveyor tromme! screen belt conveyor sorting platform beit conveyor inorganics
s - . .
;ii‘ — _" R e o — [

orgamcs \ |

\\l i /“‘1‘* T

beft conveyor
, PE/PU plastic polymer woven, | ar steel scrag glass bottle

.:-.,: - ®
'l u\ H 5 o

pelletize rejected
or oil refining feed stock

Bio-Organic
Reactor

bio-reactor

UL L)
UL
LU L




Commercial Solution in Thailand

msiamsog:sunuvuiny 1tuwanwainu

doglviwndiowdawainu lagnuaauwitu 3 oua

Small plant Medium plant | Large plant
under 50 TPD 50-300 TPD

Roadmap : new model of waste managei
Waste to Energy Focus

fppt.com



Commercial Solution in Thailand

High Thermal Operation in Thailand : Over 300 TPD

« 2 x plants of Incineration technology
* Phuket
« Bangkok

« 1 x plant of Multi-stage PyroCombustion Gasification
Hatyai, Songkla

« 1 x plant of Pyrolysis Gasification
* Nonthaburi (under process/EIA approve

fppt.com



Commercial Solution in Thailand

High Thermal Operation in Thailand

< o a & ddaw
unuingasnsaivulsslninvezyadeslununngidneaw

No.of plants

Commercial launched 3
(Phuket / Hatyai / Bangkok)

Under construction 2

(Kon Kaen / Pattalung)
MOU signed 2

(Ayudhaya / Rayong)
Under feasibility study 1

(Lampoon)

Under negotiation

fppt.com



Commercial Solution in Thailand

4 Major parts of High Thermal Operations

_____————————————-—-—————----____
" ——
- —
- -~
- -~
- ~
- ~

-
-
—"’
-

- Waste water treatment
- Discharge management

Part 4 . Facilities system




High Thermal Solution

Innovation : Experienced : Competency

Multi-PyroCombustion 8 A e =
In combustion |
-,

i

R i = o 2 :
‘ g -
| .
Pyro-Combustion nl. . \
T ,
= | Discharge
=
I
L) J
A7 ;
— —

. s
\\‘E\ . _}- 3 FARNY r. =
A . . . Innovation : Experienced : Competency
0 . Recirculation Air




High Thermal Solution

Moving grate

Combustion

Chamber ;
c Fixed grate Integrated
Pyro-Combustion

Technology

Reversible system
For better combustion

performance
Cutting blade

[ ]
|
Recirculation Air

SELECTIVE ENERGY ’
Innovation : Experienced :Competency,




High Thermal Solution

The 15t Pyro-Combustion
Gasification in Thailand

MSW Power Plant
Hatyai, Songkla, Thailand.

SELECTIVE ENERGY

Innovation : Experienced :Competenc.y,

fppt.com




High Thermal Solution

Vertical
Pyrolysis
Gasification

SELECTIVE ENERGY
Innovation : Experienced : Competency

a2 3 .
W 7 7




Somchal Lertwisettheerakul

Mobile/Viber : +66-85918-1212 and +66-1443-2829
LINE : selective.energy

Facebook : Somchai An

FB Fanpage : Somchai Lertwisettheerakul

Emall : somchai.an@yahoo.co.th

,// 7 ”
//\‘. \§ SELECTIVE ENERGY ’
L“ - W Innovation : Experienced :Competency,
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