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THAILAND’S REVISED

CLIMATE ACTION TIMELINE:
A PATH TO NET-ZERO GHG

Aims to reduce GHG
by 40% with
international support

REVISED:
Target 40-45% by 2030

(with conditional targets)
2030 0

® while looking forward to enha
international cooperation
support on finance, technol
and capacity-building to act
this ambition

* Increase and Retain Primary Fore
= Regenarnie Natural Forest Area
* Increase Economic Forest Area,
« Increase and Renzall Crephisst

= Reduce Bermess Berning
LINDC| -
Nationally Determined Contribution Achievement of CO,

Implementing starts removals of 120 MICOzeq

® Submission of [ SE8=2
Long-Term Low Greenhose Gas
Emission Developmer Strategy 2037
Implementing towards

achieving net care GHG mission and
Carbon Naturality withithis country

Improve Enery Efficiency and
Promote Enejy Sustem E
Transformation thrugh
' * Decarbanisation = Deregulation 2035 ﬂ
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changeimpacts vehicles of new vehicles in__
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9iZ  Thailand Biogas Technology Development

| plant prototype. ' agricultural operations. |
. 1990 1995 2000 2005 2010 201
' i O
' 1996 First Demo: - 2006 Agro Industries
i Large Swine Farm i Agro Industries Supporting Program i

1990 Fixed Dome R&D
Development of the 1%t biogas

i
2002
Large Farm supporting program
. 3 supporting program for large

h.

Initial demonstration of large swine
farm wastewater lagoon.

First program tailored for Large Agro
Industries: Palm, Starch, Sugar.

-

S
Home CDM JI CC:iNet TT.Clear

4 \
1 (g
<)

Your location: Home > Activity Search

PoA 8027 : Thailand Small Scale Livestock Waste Management Program

PoA title Thailand Small Scale Livestock Waste Management Program

- EJPOA design document (2160 KB)

I PoA DD appendices at the time of registration
= Appendix 1 - Appendix 1_8027_CPA VR.pdf (1178 KB)
EAppendix 2 - 8027 - WACC benchmark_ROE- 2012 11 06 (267 KB)

2010 n& Demo CBG

Development & demonstration of
' Compressed Biogas for Local Grid.

CMuU

CARBON ONE

CHIANG MAI UNIVERSITY

2020 competitive
Bidding: Community Power

Launch of competitive bidding
. for Energy Crop projects.

2020
L E—
2016 First Demo: MSW

Dry Fermentation

Initial demonstration prototype for
Municipal Solid Waste.




Environmental Management, Energy Harvest and Nutrient CMU

CARBON ONE

Recycle Through Biogas System

Utilization Biogas as Common
Renewable Energy || Practice for farm
_(RosienSteany/ficat) waste management

Energy Crops

7 Livestock Waste Industrial Bio-Waste

_\ — L E . || Governing laws and
( L (Eiogas e regulations:
i Compost Production & Othepr% - Pollution control on
- Treated
“”Crop Plantation w Blogas Digeste— \;\?aateer treaFEd wastewater
5 e N ey o Spem L——" P
Carbon Cycle Liguid - Community Impact
(Loop 2) ) o et o and odor control
st Treatment a . -
y rriggtion 3 . Fertilization i . BlogaS as pO"Utlon
- ' g | control and RE for

ENHANCED SUSTAINABILITY BENEFITS
1. Solid Digestate valorired into premium organic compost.

Faralian agro. industries

2. Cultivation of high-value plantation crops. . b L &Water T T é - Wastewater
3. Complete nutrient-to-crop application krop. " 2. g = Reuse { J =
4. Advanced carbon soll sequestration. treatment
- Renewable energy
CLEAN WATER RESPONSIBLE 13 cuwr N DECENT WORK AND 11 Sismmaacrnes prod uction and sales
ANDSANITATION CONSUMPTION ACTION POVERTY ECONOMIC GROWTH ANDCOMMUNTIES ]
ANDPRODUCTION - Community

ﬁaéﬁ engagement




Thailand Biogas Capex Subsidy Schemes 1995-2017
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L
Farm Sector Biogas Promotion !
200000000 250000000
180000000 VS. PrOd UCtl n P UL FRT Guaanwmi
160000000 200000000 \ e 2
130000000 p S
100000000 RIS o N
80000000 100000000 -} } 4
60000000 li.-l-: iq : 2L
40000000 50000000 ‘
20000000
0 0
68888 CSSS8585S88S58888RREER By Pegums
B budget allocated o a. -
iy gy
Biogas Promotion Budget r)dw; !
1996 : First Farm Biogas Demonstration e =
1997 : 1t Subsidy; 5 farms 50% Capex

1999 :
2003 :
2004 :
2010 :
industries; palm, starch, ethanol 20%

2" Subsidy; 10 farms 50%
3 Subsidy; 300 farms 30%
4th Subsidy; 1000 farms 30%
1st Subsidy for agriculture

Biogas from Ind. Waste



‘PROVINCIAL ORGANIC WASTE & CH4 ENERGY POTENTIAL: THAILAND (PCD Data: 2023-2024)

BARS & TABLES
DAILY m3/day BY PROVINCE

OVERVIEW & METHODOLOGY

TOTAL COUNTRY WASTE OVERVIEW
N

TOTAL MSW (~2.1 Million m3/day) ENERGY

2% GENERATION:
GWh Equiv: (e.g., 7,800 GWh/year) ’(Biogas & MSW Incineration)
LPG Equiv: (e.g., 180,000 Tonnes/year]

NEW CH4 POTENTIAL CALCULATION .BASIS

ean iy +@
% & a 2
STEPAT: STEP 2: STEP 3: ME}E;AZNE
MSW ORGANIC VOLATILE
Tota) > WASTE ~> soLibs (ve) > (CHA)
» 0.4 kg Org / kg MSW. *0.2 kg V'S / kg Organic *:EEIEMQ%
|

'
&

FW Humidity: ~90%
. VS: ~10% (TS basis)
- kg VS /kg FW: ~0.1

KEY CALCULATED POTENTIAL VALUES
(Phuket Focus)

TOTAL COUNTRY CH4 POTENTIAL:

(Keep as national baseline)
FHUKET CH4 POTENTIAL: "'Bnmggsfv ]
|llustrative consistent value from May,
e.g., ~35,000 m3/day] LO:MT f’:g';zg
@) GWhEquiv:[eg, ~3100GWh/yearl  |ory <4000
~800

LPG Equiv: [e.g., ~770,000 Tonnes/year] |g|s-|4..230,09(}_

THAILAND MAP

Northern
Region j_

Northeastern

Chiang Mai ¢
e.g. ~35,000 Region
m3/day 2014
* Peak Season
Organic Maste >50%

* Restaurant Center

2 3_“?4‘3%',‘000 m?3/day Northeastern
CH4 - values Region
+ Organic % (Est.)
Urban Center Pattaya Ci ty
Central e.g. ~25.200 m3/day
Region CH4 - values

» Urban & Beach Tourism

~112,000 m?/day
CH4 - values

Southern » Tourism & Industry

Region

Phuket / :

*NOTE: High-tier estimates
~35,000 m%/day CH4 shown on wap andtop chart
(Waste per Centter - mreczt::i:tgeg;mttﬁn
Highest in Nation the representative break-

e Flustuating Tourism Load . down in the table below.

300,00k

250,00k

CMuU

CARBON ONE

LEGEND (NEW PRODUCTION)
B >250,000 (m®/day)
@ 200,000-250,000
I 150,000-200,000

200 00k CHIANG MAI UNIVERSITY l 100 000_150 000
[7] 50,000-100,000
150,00k (7] <50,000
100,00k ==
550k | I_IH l
JIRRRRREEAA,
S*@v,s&-\q?\\?@@ \v‘o@
TN S A8 SE g
o o D o N\ Q 'b» &

TOP 15 PROVINCES CH4 POTENTIAL BREAKDOWN

Province

Bangkok
Chonburi
Phuket
Chiang Mai
Pattaya
Chonberi
Chonburi
Phoket
Phoket
Chiang Mai
Pattaya
Phuket
Pattaysa
Pattsyok
Bangkok

Est. MSW  Est. Organic | Est. VS  Correct. CH,
Tonnes/day = Tonnes/day = Tonnes/day = Potential
mace illustative o |  ~calculated from | ~calculsted from m3/day
raggastane catare value cite value potential vataa value
-10,000 -1,250 -350 -250,000
-400 400 120 4,250,000
-300 400 120 4,250,000
-300 400 120 3,500,000
-800 500 100 3,000,000
500 250 90 3,000,000
550 250 90 2,250,000
250 250 50 2,300,000
250 250 45 1,300,000
250 150 70 1,300,000
150 200 30 1,300,000
150 160 20 1,300,000
150 150 20 49
150 120 15 45
150 100 S 450,000

Source: Pollution Control Department (PCD)
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& BIOGAS POTENTIAL: FOOD WASTE (FW) ANALYSIS ﬁ}

HUMIDITY (90%) =
(Total Humidity, 900 kg) v,

VS
(Total Volatile Solids, 100kg) <9 V> ton FW: 100 CONVERSION: 500

(m? CH, / ton VS loading)

> GENERATION
(MJ / ton FW.day)

CH, PRODUCTION 1,990 ENERGY A\

BIOGAS PRODUCED:
100 (m? / ton FW.day)

O
200 EQUIVALENT
50 m2/ day ELECTRICITY
(kWh / ton FW.day)
FOOD WASTE ANAEROBIC CH, PRODUCTION

(FW) .~'9 DIGESTION

CO2 Emission Reductiogz
0.6 tonCO2eq [i &

=
i -. kev: @ food, @8 Yoltle @ CHa

EQUIVALENT LPG
40 (@
(kg / ton FW.day) :




Bio Diesel From Used Cooking Oil

FEEDSTOCK .
PREPARATION Catalyst (“*? . (’?)
.- (NaOH/KOH)
A0 ﬁ | BIODIESEL A | VACUUM

PURIFICATION [ %] DRYING BRIRATCH
TRANSESTERIFICATION phase

Ester-rich _ Remove excess i
water/methanol =
REACTOR H,0
(60-70°C)

_@ Triglyceride BIODIESEL
Ra=0-0" 4 3 Methanol — 3 Fatty Acid Methyl + CH,~OH

—

Ciy—0-C5H, Esters STORAGE

Triglyceride Glycerol lL
GLYCERIN

FINAL BIODIESEL
SEPARATION PRODUCT (B100)

e GLYCERIN
= =1 hovery D) v
Glycerin-rich phase X =
Gravlltyf —@ o
centrifuge Ls/~ Crude o
g Glycerin > (g

Palm Qil

METHANOL/CATALYST
STORAGE

Methanol




1) POSSIBLE FEEDSTOCK & ANALYSIS

Biogas Technology Selection

PRETREATMENT /

j CSTR WET FERMENTATION _

— _ FEEDSTOCK
1. WASTE FOOD WASTE (FW) ANALYSIS MANAGEMENT
- Semidry Waste | &VIELD (kg VS/kgFWbasis) || | 1 STORAGE AND
- Cassava pulp MANAGEMENT
- Palm decanter
- Bagasse Larg Grinder
- Dry Waste i
(8 S sow [ 90 ]| |2 FETIEAES
) Sl Eﬁo’ VS / kg FW 10% | ’ Reduction Eﬂ’
Conversion (m3
2. ENERGY CROPS CHy kg VS Ioggmg) 0.5 - Haat
CH, produced Treatment
(m3cay) - 0.05
Blogas Eroduced | 0.10 - Chemical
(m3/kg FW.day) : Treatment /&
Heating Value .
(MJkg PW.Day) | 1:99 - Hydrolysis /
Equivalent Electricity 0.55 Acidification .
-g:wnf klg Fiﬁg? — - Leeching based I
\. (ko/kg FW.day) 0.04 | reactors |
Legend: Liquid storage G VS é}’ Equivalent electricity E& Chemical ¥ Fertilizer

@ AVAILABLE TECHNOLOGY &
DIGITAL OPTIMIZATION

i .......'rr’

(e.g., for Wet / Semidry Waste)

TS >10%

DRY / SEMI-DRY FERMENTATION
(e.g., for Dry / MSW Waste)

CcMuU
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CHIANG MAI UNIVERSITY

o POST DIGESTER
—" MANAGEMENT

1. LIQUID
- STORAGE AND APPLICATION

ﬂ

FIELD

LIQUID STORAGE
2. SOLID

- COMPOST STORAGE AND
APPLICATION

k‘u

COMPOST FERTILIZER

CH, PRODUCTION

X m3 CH, / tonne FW

/25 EQUIVALENT ELECTRICITY

Y kWh / tonne FW

EQUIVALENT LPG
Z kg LPG /tonne F'N

2 Referencing 0.5 kg VS,
tome kg VS / m? loading
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>, DRY FERMENTATION
@ TS >20%

Continuous
Dry AD

Process

Available Technology

®

Food waste (FW)
Humidity 90%
Vs 10%
kg VS / kg FW 0.10
Conversion (m3 CH4/ kg VS loading) 0.5
CH4 produced (m3/day) 0.05
Biogas produced (m3/kg FW.day) 0.10
Heating Value (MJ/kg FW. Day) 1.99
Equivalent Electricity (kWh/kg FW.day) 0.55
Equivalent LPG (kg/kg FW.day) 0.04
FOOD WASTE (FW) https://www.jrma.com/projectsdetails/smartferm-ad-system

CHARACTERISTICS & ENERGY POTENTIAL



C U CMU Waste Management Center

Carbon One | Nk
CHIANG MAI UNIVERSITY  Performance Dashboard

Lagoon Anaerobic Digester

000 Biogas Genset Output: |
é (Wet Process) us 250 kW
300 m® Digester (Electricity & Heat)

CBG Output:
30 kg/h

{ ™ (Compressed Biomethans

n) Sustamablllty Impact

METHANE
CAPTURE/

FOSSIL FUEL
-\ REPLACEMENT

Total Annual GHG
Reduction

>10,900

Tons CO,/year

)

« BN

Farm Slurry & Wastewater)

: z =
‘
\
2

Anaerobic Dry Fermentation
(Dry Process)

600 m? Reactor




N CARBON ONE i

CHIANG MAI UNIVERSITY

First in Commercial Scale Compressed
Biomethane Gas (CBG) in Thailand

e o Y L,
B

6 ton/day CBG

2 stage Evonik®
Membrane Upgrading

ton CO2
eq / year

Tt

S

-

e A 4 i s - N, o



Future Prospect

* First plant in operation in Krabi Thailand, Sept. 2025

Liquefied Bio - Capacity 16 TPD/day

Methane Biogas Production from Palm oil mill effluent
o iog uc I I u

(LBM)

Ref. Bio Fusion Sawang Company Limited

CMuU

CARBON ONE

CHIANG MAI UNIVERSITY



Future
Prospects

W 35

e
3

—
The View \/\Hagee

yi2 @vw

Llaptk: 8
w.amnlanmEIne

/ saenenadoalii

Nymph @

8
wialnlandianiwsd a1a...

D,

saualuad

-

Y

A UoAeHy 19

3 088-250717, 3

(9]
“J%fﬂ‘éx@ The view ba@ @

Digitalized Platform for Food Waste Collection and
Methane Management and Leakage Tracking
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tem

ing of compost
iogas sys
tion

Recycl
fromb

Prospects
Double Use of Land
Firming the supply

Agri-Voltaic Farms
with Biogas




Conclusion cMU

CARBON ONE

CHIANG MAI UNIVERSITY

Y Bis:

\\ Biogas can be Environment Management Tools quALTY
Sirichai Koonaphapii@lert {

EDUCATION

For Farms and Organic Waste :
Biogas with I!!”

iTSCSrLTJC’:LOegayst Energy and Nutrient Benefits

‘Asia

Methane Capture is GHG Emission Reduction
by Nature

Sirichai Koonaphap@iBelert }.
Pruk Aggarangsi

Demand for Clean Firm Electricity
SOVNEUEN  |ean Natural Gas will grow continuingly

Production and Applications

1 CLIMATE

ACTION

1 Ton of FW = 100 m3 Biogas @
=200 kW




Thank you for
your kind
attention

Pruk Aggarangsi

Tel: +6653-942-007
Email: pruk.a@cmu.ac.th

https://

web.facebook.com/
cmuofficial/videos/
444943029799299/

CMVU

CARBON ONE

CHIANG MAI UNIVERSITY
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http://www.erdi.cmu.ac.th/

Financial Model of a Biogas Project Sl

Case Study 1 MW Wastewater to Electricity
Power Plant

Gross Profit (EBITDA)
711,000 USD/year

Gross PBP
4 -5 years



Financial Model of a Biogas Project Sl

Case Study 1 MW Wastewater to CBG Plant
Revenue

CBG Sales 0.68 USD/kg

Gross Profit (EBITDA)
624,000 USD/year
Gross PBP

6-7 years

**CBG price 0.60 USD/kgCBG



Flagship Project: Chaing Mai Fresh Mild Dairy Farm

q__- : .m"'*\_‘_w —
- 4 OOO e
Channel Digester ] .
~ = J First in Dairy Farms in Thailand to S
. —==—""""  Oobtain Low Footprint Milk Products
- -———-'F___-_ . . “ .
CBG used in farms tractor activities R
-

ge 2}




Flagship Project: Multi Waste Power Plant KCF Green Energy G

CHIANG MAI UNIVERSITY

eIl H

ot ol | S

27.000 ..

CSTR Digester

-y y
-—

120,000
ton CO,,. /
year

S First in Commercial Scale Mixed Waste
and One of the Largest Capacity in

Thailand



First in Commercial Scale Compressed | — 5 Ay 4 BN C\RBONONE ¥

Biomethane Gas (CBG) in Thailand

2 stage Evonik®
Membrane Upgrading

500 m3/hr

ton CO2

Biogas Flow [N L g S || | e i ~ N eq/year




First in Commercial Scale Compressed
Biomethane Gas (CBG) in Thailand

.....
.........

6 ton/day CBG

Output
Delivered to

Commercial CNG
Stat—lon CARBON ONE

CHIANG MAI UNIVERSITY




6 MW Biogas Genset
+

= T

é A 1,000 m3 / hour CBG
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