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Sitliation el Biogas: Plant\With EIECtHCIGY,

Biogas Plants No. of Plant Biogas Production MW
As of 2016 Million-Nm3/Year Production

POME (Crude Palm Qil) 177.3

Ethanol 19 243.8 55
Starch 56 364.5 82
Other Industries 80 126.6 36
Livestock 1,250 217.6 61

Source: Energy Policy and Planning office (EPPO), Ministry of Energy, Thailand
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Total Budg_et 2,2_00 MTHB injected into industrial sector to Ethanol 19 243.8
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 Since year 2015, no SPP/VSPP for Biogas Technologies
has been announced for purchasing.

« High Dose of Promotion/Subsidy Schemes has been

stopped immediately, with no “Cooling Down Process”,
cause difficulties for “Supply Chains”

e Purchasing Schemes (/mplementation’) Changing
based on Policy (Decision) Makers:

TOU+Adder (First Come First Serve) - PDP
2015/AEDP 2015 - FIT Bidding = FIT (Firm-Semi
Firm) Bidding = PDP 2018/AEDP 2018 - Community
Power Plant - PDP 2018/AEDP 2018 Revl - What
Next?, What is the long term purchasing plan?




GREEN KEY EaCtorsHomnailandiBiogas
ENERGY

NETWORK Industresibevelopmenit

O

* Need “Long Term Plans and Directions” for Projects (&
Technologies) Developments, Supply Chain Business
Creation & Maintain.

* Need Larger Market Volume for Business Ecology and
Self Sustained Supply Chains, i.e., Gas Engine Generator
Services Companies, Biogas Heath Check-up Services,
Technologies Developers, Suppliers, Contractors, O&M
Services, Etc.

o Let’s talk about “Technologies”.
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 Normally, those solid substrates/residues contain high
moisture content (No need for drying, additional energy),
“Blo-degradable, both aerobic and anaerobic”;

* Reduce smoke emission from open burning of straws/agri-
residues in fields;

* Reduce odor & environmental problems of waste
degradation;

e Raise farmers income and reduce poverty; increase feed
for cattles (Napier grass plantation and straw harvesting);

* Generate green electricity from biogas production; and

« Dried solid digestate (output of digester) can be used as
organic compost (soil conditioner, organic fertilizer-
substitute chemical fertilizer). >
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Parameters Corn Silage Corn Straw Rice Straw Cassava Pulp Cake EFB Napier Grass
2 Tneusin v/ sudnine wWhv2inn andiudrdzude neanaihaulan uanuidas
TS (%) 25% 25% 85% 15% 35% 28%
VS (%) 85% 80% 80% 98% 87% 87%
Yield CH4 (m3-CH4/kg VS (added)) 0.25 0.20 0.20 0.28 0.20 0.22
CH4 (%) 55% 55% 55% 55% 55% 55%
Biogas Yield / 1 ton Fresh (m3/t) 97 73 247 75 111 98
Substrate Feed for 1 MW (t/d) 119 158 46 153 104 117
Biogas Production (m3/d) 11,483 11,483 11,483 11,483 11,483 11,483
asudsaiivilsunaiiisdiaindrvduyadad drusuise'inna 1 MW
Parameters 3uu 1A' gn5AU
AU (M) 6,700 1,400,000 60,500
iwiin (kg/6d) 500 2 90
&ad uu. 100 nn. WilBuayase (kg/d) 6.4 5.6 7.0
forfu filsunayasn (t/d) 214.4 156.8 381.2
TS (%) 16.0% 25.0% 9.0%
VS (%) 80.0% 70.0% 80.0%
Yield CH4 (m3-CH4/kg VS (added)) 0.25 0.25 0.25
Biogas Production (m3/d) 11,435 11,433 11,435
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Types of Fibrous Substrates
(Thailand/Southeast Asian Countries)

Corn/Malze Straw, Silage Rice/Corn/Cane Straw

Empty Fruit Bunch (EFB) Cassava Pulp Cake

Napier Grass

& Decanter Cake
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d stocks

Straw harvesting an




GREEN : .

ENERCy Biogas techinology: forfikrous substrate s
NETWORK

# Energy crop (Napier grass) harvesting technology
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Palm Oil Mill Effluent (POME) Biogas Corn Silage Biogas Power Plant, Germany
Power Plant, Thailand g
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Corn/Wheat Straw
Biogas Plant (CHP &
CBG), China

?. e = .
Co-digestion of Corn-Straw & Cow___,manu_[g
f=National Bio-Natural Gas PllOt pro;ect 5
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1 Quter air membrane
Inner gas membrane
Brace system Floating rocf
Positive /negative pressure control

Hydrostatic filling level measurement

Support air blower

Insulation

(Gas storage

Flare

Desulphurization

Digester

fas N

Power
Heat

Steam

Digested /

biomass

Biomass




GREEN

CSIIRIMIXErZAgItator:

NETWORK

Pump GasMix is used to completely
circulate substrates for reaching of
highest gas production, with good

inside digester.

Mounted-
clined Agitator
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Advantages Disadvantages
» High concentration and high * Require additional of mechanical
suspended solid content power for mixing
wastewater can be treated. » Over concentration of solid
» reduce the problem in the content can cause agitator
case of contamination of damage or stuck, and require
substances that inhibit the routine maintenance of
function of microorganisms mechanical parts
such as liquid waste * High investment cost due to the
containing toxic elements from requirement tank of large scale
ethanol

» Concentration of solids in the
tank typically can be
maintained at 5-10% TS

e The measurement and control
system is not complex.




O

GREEN : ) :

; Na 1Y = S ,,-'."9, N g g g g Q 1 Q -~ 0 £ = = = G
ENERGY AL RN AC2A A5 A LU a5
NETWORK

© walulad Completely Stirred Tank Reactor (CSTR))
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Aa&s9ledne wazasaInsaniIsAIuANLIATiavanldsyuy Digester Tank
uuussasd Tealdinaiulad Bolted Tank (GFS and/or Epoxy Coated)
ey Double Membrane Gas Storage
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JaAva953UUN1sNaas1e CSTR wuud5agy (Bolted Tank) :
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w7 Type of Factory:

%7 Technology:

%7 Capacity of wastewater:

%7 COD:
CST®”igester Volume:
MCL®olume:

o

ENERGY CSIIRBIOGaSIPrOJECTH RETELENCES

ﬁ?Crude Palm Oil Mill, Chumphon Province

CPO Mill, Biogas Power Plant 2 MW
CSTR + MCL

225 m3/day

100,235 mg/I

5,000 m3/tank x 2 tanks

12,800 m3

{PL“"“‘,‘ :.IT%\.-“.,:."___,: i
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/’? Crude Palm Oil Mill, Prachuap Kirikhan Province
A S

* Technology: CSTR + MCL

%7 POME Biogas Plant, Total 2.4 MW %7 Palm Decanter Cake Biogas Plant (2.4 MW)
¥ Capacity of wastewater: 600 m3/day %7 Capacity of Decanter Cake: 36 tons/day
%7 COD: 60,000 mg/I . w# COD: 480,000 mg/I

%7 CSTR Digester Volume: 6,700 m3/tank x 2 tanks %7 Digester Volume: 6,700 m3/tank x 1 tank
%7 MCL (POME + Decanter Cake) Volume: 14,000 m3
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Type of Factory:

Technology:

Capacity of wastewater:

COD:
CSTR Digester Volume:
MCL Volume:

CSIIR BIOGaS PLOJECHRETERENCES

/Q?Crude Palm Oil Mill, Ranong Province

CPO Mill, Biogas Power Plant 1 MW
CSTR + MCL

225 m3/day

100,235 mg/I

5,000 m3/tank x 2 tanks

12,800 m3




GREEN

ENERGY CSIIR BIOGaS PLOJECHRETEENCES

NETWORK

O

A? Crude Palm Oil Mill, Surat Thani Province

A A
®7 Type of Factory: CPO Mill, Biogas Power Plant 3.0 MW
*7 Technology: CSTR + MCL
®7 Capacity of wastewater: 600 m3/day
®7 COD: 60,000 mg/I
®7 CSTR Digester Volume: 6,700 m3/tank x 3 tanks

®*7” MCL Volume: 14,000 m?3
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WanAaey 500 kW
« aanuuuluilauara
nainuidas 50 eu/du

Napier Grass Biogas Power Plant 500 kW,

Prachuap Khiri Khan Province
Capacity: biogas yield 5,000 Nm3/d
Technology: Two Stages Reactor
Capacity of Napier Grass: 50 tons/day
CSTR Digester Volume: 5,000 m3 + MCL Volume 6,

500 m3
G
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ﬂ A5 ladnaTuiad CSTR Aun1snandiadrntnainyain

Shandong Jialihe cow farm AD plant

Capacity : 1.0 MW, actual gas production 16,000 Nm3/d
Core technology : ABDP
3 CSTR reactors with volume 3,000m3/unit
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Jlangsu Halan AD Plant Wlth 2MW CHP, Natlon Pilot PPP prOJect

Location: Haian city, Jiangsu Province

e

Substrate: Chicken manure and rice straw.

Core technology : ABDP+SAHP

Still under construction
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Co dlgestmnﬁof{orm Straw & Cow,manurg
ml'onal Bio-Natural Gas Pilot pro_ject e

“Sanhe City, Hel:fekP Y ﬂ”""’"_‘._’,‘_ '
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Regiona agric ufa orgamc waste treatment center

|

MW CHP + prgamc fertlhzeg;== o

Pllot pro_|ect of reglonal e ologi
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/ﬁ’? Hydrolysis Technology (Enhancing Biogas Production
from Fibrous Material)

The anaerobic hydrolysis: Separation from pre-acidification of the methan formation

carbohydrates amino acids o i IC aCi Biogas
fats fatty acids i methan
proteins sugar i carbon dioxide

carboxylic
acid

alcohol
et
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# Semi-Aerobic Hydrolysis

The semi-aerobic hydrolysis: a complex pre-digestion

acetic acid

biogas
production

aceto-
genesis

acetogenetic
bakteria

AsLANSEUL Semi-Aerobic hydrolysis
fusaaantunaunstat gL
AC|doqene5|s/Acetggerle§|sv1/1'1‘1;1? carboxylic acid |
gunsatagdaagsaunitalitinng ~lcohal
Arnwlaisdu

\_ Y, e

methanogen.
bakteria
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Napier grass

1]

KERIS

Before hydrolysis After hydrolysis
Befare Hydralysis After Hydrolysis

A Reed straw Shredded EFB




GREEN
ENERGY
NETWORK

D

Digerter:  Rarenfion Time: 40 Doy
Tempergrure: 42 *C
on

Hydrotyss: none

Digester: Retention Time: 20 Day:
Temperafure: 42 °C
Fyorola: Retention Time: 2 Days

Layer
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Fermentation Acids
asrobic - anaerobic
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Hydrolysis Substrate
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] Stable biogas production with fluctuating input
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Ao waluladlalasladsauazdouin CSTR lananfiadrniwann
W anadanau: 4a1 ya'la 21Tnauin IdARLAaNIINISIANAS

Farmyard SachsenlandBGP, Wittgensdorf, Germany

1 Hydrolysis 110 m3, continuously feeding, 800 m3 Digester and 2,050 m3 post digester
Substrate: Liquid manure from cows, Poultry manure, Corn silage, Waste from grain

Thermal use in process and drying of grain

Core technology: Semi-aerobic hydrolysis Process
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Biogas Ramin GmbH Casekow, Germany
1 Hydrolysis 110 m3, continuously feeding, 800 m3 Digester and 2,050 m3 post digester
Substrate: Liquid manure from cows and pigs, grass silage, Corn silage, Poultry manure
Thermal use in process and drying of grain i

Core_ technology: Semi-aerobic hydrolysis Process

<
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Digestate, Compost

ASPECES oinhanand:srBIogas

o

m Biogas Process

- Mixed & Varieties of - Process Improvement - Liquid Digestate Management
Substrates (Yields, Reliability, as Fertilizers

- Biogas Yield Construction Technique, - Compost Value-Added
Enhancement by Mixed Cost) - Regulations (Dept. of
Substrate, C/N, - Technology & Equipment Industrial Work, Dept. of
Micronutrients Development Pollution Control, Etc.)

- Solid Wastes/Residues - Plant Safety & Standards - Market Perceptions

- Energy Crop Plantation & - Plant Monitoring, Biogas
Harvesting Plant Health Check-up

- Substrate Pre-treatment - O&M Services
(Physical, Biological - People

(Hydrolysis, Silage),
Chemical, Thermal, Etc.)




GREEN :
A i i — l
ENERGY ( o)pjfelelf U=

NETWORK

a Ay & N GREEN ENERGY NETWORK CO., LTD. @gsg%
@mmmmﬁ’ng NDUNIYIUINST W 64/9 Soi Ladprao 23, Ratchadaphisek Rd, Chan Kasem, Chatuchak, Bangkok 10900, Thalland =7 NETWORK
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Krungthal Bank

= Ratchayothin

02-129-3959

. _Sooner - The Classical
ol

~J
Sci Ratchadaphisek 32

Food Court
" Tesco Lotus Express
b

City Courthouse

Music School

greenenergynet.net@gmail.com
Soi Ratchadaphisek 36

Rl | 2

Food Court
By DITP

Soi Ratchadaphisek 36

Food Court
Ratchada 32

<
Q
afe

Cafe Amazon

Green Energy Network

Mini Plaza

Soi Ratchadaphisek 32

ent of International Trade

! Fkéggﬁfbn, Ministry of Commerce

Soi Rafchadaphisex 30

Ratchadaphisek Road

www.greenenergynet.net

Lat Phrao s

64/9 Soi Ladprao 23,
Ratchadaphisek Rd., Chan

RELQHNGEO

MRT Lat Phrao
- K>
Kasem, Chatuchak, Bangkok Ratchada-Lat Phrao Intersection Lat Phrao Road
10900, Thailand < <>

MRT Lat Phrao

Soi Lat Phrao 23
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