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Thailand Alternative Energy Development Plant
AEDP 2015

Alternative Energy Development Plan (AEDP : 2015-2036)

Committed to the development
of low-carbon society

Government l

Funding Em_oouraging
OnR&D Alternative Energy Development Plan Private-Led
Activities (AEDP : 2015-2036) Investment

Target 30 % of RE in Total Final Energy Consumption By 2036
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Thailand Renewable Energy Situation
goznaI N uNammuve)szing Ine

Type - BUA

o U 2015 (2558)

Installed Capacity (MW)
ANAINISHNANRNAY (LUNNZINE)

PV - Ta@n3s 1,330
Wind- wasuau 225
Mini Hydro- wasanutiuumadn 172
Biomass - ¥17a 2,707
Biogas - AN IN 367
MSW - v8ig 136
CBG - Malulefiinusn 6 fiunadu

Biogas Activities

No. of Plant

Gas Production
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Furvasirwdanan FMUIULSS (Mm3/year)
n1sHARNY (31U au.u./3)

POME asadaannlsanguy T2 177.3

atu

Ethanol tan1uaa 19 243.8

Starch —uU4 56 364.5

Others Ind. - 80 126.6
qmaﬂwﬂssuﬁu‘]

Livestock - U 1,100 184.5
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Major Milestones for Thailand
!ﬂﬁ’i?ﬂﬂﬂﬁlﬂﬂlﬂﬂﬂﬁgmﬂﬂﬂﬂ

Challenges — anun s
- Current Oil Price st

- Grid Capacity Expansion 2018 nhsuanassuuanads / Bidding Scheme nsielu
WLLNTTUINTWA U AN

- RE to be ‘controlled’ or ‘firm’ supply;
- Fuel / Energy Storage \dawas / ssuuinifunaasy
- RE Hybrid design n1saaniuundsnumyutauiiinaunanty

- Energy Crops as “New S-Curve”? vizaaziilugngeisnaaananasanu?

- High Solid / High Fiber / High Contaminant Fermentation nszusunisusinaes
Ananauwds nanly 49

- Straws wdna, Pulp ieia, Decanter, Fibrous Residues Tisaunaruiuduseum, Energy
Crops wanasu

- MSW agzanntinuizan

Current Promotion Program by Thai Government - nsauvayuainsgluilaqiiy

* CBG for vehicles Fleet - swmundralulaimusns

e Bio Methane Grid — szuwuviafna

« Biogas for Self Consumption - nswanfinaiteldies '\——J*/‘:
~
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KCF Green Energy Complex; Mixed Waste Co-Digestion
el n3u wwwed Asuwdnd; Tdvaadevainuatesantuingiv

8 MW, Capacity 9 CSTR + 2Hybrid AD

Mixed waste co-digestion

- Chicken Manure 4l

- Ethanol Waste @aaiduanlsaovuoa

- Food Processing Waste wsa4da31n
159 UNEARDINNT

- Energy Crops Nowawn P

D —
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Sorting +Dry Fermentation + Pyrolysis: D,
Community Waste Management ~

o ; A -
M3t + Maninuuunde + Tnls lada: msdanmsvezyuyy

Unsorted Waste in ASEAN countries / Landfills to be Faded Out
Uszmaluadeuliinisdausnvey/dlEnsenaundn

Centralized Incinerations Set up for RE Power Plant (10MW+)
AT MR A 10 wnnedasall

De-Centralized Sorting Facility + On-Site Dry Fermentation + Pyrolysis (Or RDF) is
Suitable @30 — 600 TPD (0.1 — 2.0 MW from Biogas + RDF/OQil

nsvaeqanianaez+ nauinuuuuit wislada munzanivaszawin 30-6006usadu (0.1-2.0wnnydns
anfnataniw fu RDF visatingi)

Storable form of Energy for Local On-Demand Load
nundenuiie 1 luguay

** Courtesy of Chulalongkorn University



Bio-Methane Production from Biogas as an
Alternative from Electricity Gen.

a o o <
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180 159.0
MTHB 160 - :
M Electricity
140
mCBG 119.
120
100
80
60
40
20
D —
3,000 m3/day 6,000 m3/day 12,000 m3/day 24000 m3/day
(250 kwWe) (500 kWe) (1 MWe) (2 MW)
(1.5 tCBG) (3.0tCBG) (6.0tCBG)  (12.0tCBG)

Cases:
- Concrete Lagoon POME Biogas Estimated not including land and intere:
- Estimated price of Water Scrubbing CBG
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Example Case Community P
Bio-Methane Gas Grid System .

M08 19T VUM INAAM BT IMNLazdIN AL IS UUNB MY ERDI-CMU

CBG Plant

Biomethane Gas Pressure.4 bar (gauge)
Network PE Pipe Mains
= SPOSAKA GAS
PE Service Line Pressure 7 [
1.5 bar (gauge) %
Gl Service Line Pressure L Pressure Regulator
35 mbar (gauge)

»
GlValve X




Biogas / Bio-Methane Energy Options

nRannIs s U Edon w/ luladiitnu

L -

Solid Waste

Energy Crop
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Community engagement is always the 15t success factor
ASHa UMV NBUITUITRFDA NN NTAINA R IURUNILY




Vgt o Local Gas Grid Standard N DD
& URZUHUNWATIU - . Initiatives y ) V
( ) NFENTWWAI T @5 : /] ERDI-cMU

M55 1ENNIRssIUlAsIENpvioi
msdsinedanmiienaunufeeduluguy fanudesddun aumwmammwwmwmqu

Transport / Delivery of Raw Biogas introduces risks:

Raw Biogas : H2S 2,000-7,000 ppm (Health Risks from 10 ppm) - Ans@an niinanldfidiunauvesfinelani
agui‘ﬁ" 2,000-7,000 pp, (Lﬁﬂmwmﬁmmqmmwﬁmﬁ 10 AfLOw)
Corrosive agents - fansfignafnnsou
Low Heating Value / Higsh Humidity - firnanusaus/ mm%uqq

Thailand currently does not have a direct regulation regarding local bio derived gas standard

UszinAlnedsliiidanmunlagnsasasvanisuaningdininlussauyvy

®  Refer from National European Biomethane Standards: Austria, Germany, Belgium, Sweden,

USA, Cananda, Japan
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Bio methane Grid Germany
Tasyaingviodadranindsaneiuossiv

>,
~

ErRDI-CMU

amJuwdnnu by,

high-pressure network
pressure control station

local distribution network Blaufelden - Wiesenbach

innovative network connection

convenlional network connection

the north east of Stuttgart in the Baden-Wirttemberg
LTI LAENIRLNLATBINBIAR AN

Source: http://www.fedarene.org/
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Household Mmdustrial Sewage Amicull:ml

waste waste sludge WA
Effluents

s up
- r Landfills
Anasrocbhic
digesticn
Biogas

stage

Upgrading :3 - ";_,..:— M
IR
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Bio-CHs Cryogenic
liguefaction transport
umit
Biomethane

mrw e -y .
Haome Industry Fuel
(heating, _
cooking, Bio-H2
etc.)

Source: www.airliquideadvancedtechnologies.com
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Gas flow switch

O DVGW G 600 / TRGI

thermal cut-off

device Gas service pipe and in-house
. installation technologies in Germany

gas flow switch . a a2 =

with reduced sruvviauaznAlulatin siams lueasul

cut-off value

open closed
gas flow switch with a
high cut-off value at The gas flow switch works
above 100 mbar required like a slam-shut valve. It is
activated by a differential

pressure. When a specified
flow rate is reached, the
differential pressure increases

o N

11 --.J.‘_'.'i-':-—b 1-"

to above the counter-acting
[‘E""”_”‘.'e force of the spring and the

2 100mbar | < 20mbar flow switch will close.

/ : \ Depending on the flow switch

main isolation valve steel or copper piping (bolted, F iti tfuhnctuon: : I? msttaltlﬁd slt‘rl‘g‘ 4

\ - soldered or press fittings) or pressures above 25 mbar it is G IgINICo W0 1 F R e
wﬂh_out or with SElf—I mandato[y in Ge"nany to install or inside the building.

closing thermal device R—— gas flow switches in the service line.

connection




{i} iy Gas Grid = Infrastructure
LS HAUWRGITU - - \ \ o @ =
() ASEVS WA % & L Tnsqm'\uman'\m = Tns\‘ias*\qwugwu

Putgay e

[ERDI-CMU
amUJuwdnNIU v,

HYDROGENICS

Power-to-Gas bridges the power, gas and transport

networks to unlock new options for energy storage
The Long-Term Energy Storage

Integrate Renewables Shift Power Store & Transport Energy  Challenge: Batteries Not Included

e Power Network

H2 Fueling / Industrial L Gas Turbine
= .. A

Methanation

Process

A A . tional

) ) ¥ /\[ (optional)

Dispatchable Load

Stuttgart, Germany

Methanation process

HYDROGEINICS <™
»-ﬂ‘ur Yoty

Natural Gas System

—

Electrolyzer

ﬁ@%

RE Hydrogenics.com
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Enamelied Cast

Powerful Flame
Iron Pan Support

- High efficiency
- Heavy duty
- Greot stobility
- Easy deaning
Gas l’imer Alert 204 ISminless
unction teel
Town Gas Transporter

Riarm goes olf ond gas

/ High grode stoinless
supply is cut off when ‘ steel quality with
pre-set time is up J matt finishes

% = _

°

@ .

5 Flome Failure Tempered Gloss

oy 3 Device - Chamfer edges = -~
P Cuts off the gas supply - Toughened glass - - .
when the flome
- )

occidentolly goes out

Natural Gas
Retailer

Onshore receiving

facility/LNG terminal

A s Hi! I'm City Gas Clothes Dryer,
s - "!—ﬂ a champion saver of energy and money.
shipper 2
v
LU
sy "
PowerGas owns and operates a network of more than

3,400 km pipelines - Usnesuiaiudivanazgua
sruuviadsinesusreaznin 3,400 ny. 3 X

CITY GAS
GAS WATER HEATERS
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Electricity Output | ......
Typical Biogas

60% CH,

38% CO.

2% N, 0.5% O,

|
B

Gas Engine

naunulnni) aruAINAZNeUY

Biomethane gas

CO; e == == P 85-90% Bio-CH,
10% co .
‘ Yodrlunismazugn
] 0.3% O
Flare : ol = :
- = Biogas Clean-Up and Upsgrading Plant

(A EuAY) i S¢ AR Aancb S s H
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i : :
Out of Spec p— 1
Biomethane gas e

Pressure Regulator Station (PRS) High Compressor and Gas
Inlet 200 barg / Outlet 4 barg Storage 200 barg

Propane Upgrade
if required

Biomethane Gas PE gas main line

Network Pressure 4 barg

Gas Meter

PE gas Service line

Pressure 1.5barg

Gl gas Service line

Pressure 35mbarg Cooking Gas Water Heater Air Condition




). diinauulouns Demonstration of “Proper” Local Bio-Methane Grid
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First Demo Program by
CMU:

125 households gas grid
Waster Scrubbing
Upgrading System
ASME B31.8 guideline

4 bar main pipe

0.5-1.0 branch line
Distributed  Regulator
and metering system

.

O mnihflafugnifiu (Stop Valve & Excess Flow Valve)
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Demonstration of “Proper” Local Bio-Methane Grid

freeie
Jrrrrrrrr'rff'“”'"r%ﬂﬂ%%ﬁ»" T?F;%E.W"”M"

mrrrr?rfrrr(rrrrrrrfrr(ff

Bio-Methane Production System: Sanpatong ChiangMai
- 25kg / hour water scrubbing upgrading system
- High pressure storage / regulated
- Odorized system
anilawfalulefimudasissuugadusdanin o ndhulseh suhvonan o.duthaes
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Demonstration of “Proper” Local Bio-Methane Grid



FIRR and Price Sensitivity of Bio-Methane Production
Projects

50%

To achieve approx. 12 % 45%

40%

m THB/kg 35%

30%
1.5tpd  22.50

25%

3.0tpd 19.50 20%

15%

6.0tpd  16.50

10%

12tpd  14.50 -

0%
3000 m3/day 6000 m3/day 12000 m3/day 24000 m3/day
CNG price capped at 13.00 THB/kg (1.5 tpd) (3.0 tpd) (6.0 tpd) (12 tpd)

H16THB W18THB M20THB ®m22THB ME24THB

D,
~
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Thank you for your kind attention
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All inquiries, please contact: 7 o 50
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www.erdi.cmu.ac.th
Tel: +6653-942-007
Email: pruk.a@cmu.ac.th
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