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Biorefinery and Green Energy for Carbon Neutrality
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BCG resource to promote
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Value added products from
gricultural products and waste
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Innovation / R&D
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Development of Green products to promote community economy and SMEs

Track 4 :

Innovation in biorefinery to
promote value added
products, services and SMEs
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BEMC 1

Carbon Pricing & Carbon Credits




BEMC1: Carbon Pricing & Carbon Credits

Reforestation to conservation amount 3.2 million Rai in 2027,

Regulations for Carbon Credit Sharing from Reforestation

Regulation of the Department of Marine
and Coastal Resources on planting and
maintaining mangrove forest for
organizations or third parties, B.E. 2021

Regulation of the Royal Forestry Department
on the Sharing of Carbon Credits from
Planting, Maintaining, Conserving and

Restoring Forests in Forest Areas, B.E. 2021

—

—

22 Apr 2021 10 Aug 2021
c N Ya 2 )
90 [ 10 90 [ 10
& J VAN J J

Z Z

Z Z

Regulation of the Department National Park,
Wildlife and Plant Conservation on the Sharing
of Carbon Credits from Planting, Maintaining,
Conserving and Restoring Forests in Protected
Forest Areas, B.E. 2021

23 Nov 2021
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The pilot project in 2022: Recruiting the private

companies/state enterprises/community join the
reforestation project

The Electricity Generating Authority of Thailand (EGAT)
has announced the policy of "EGAT Carbon Neutrality"
and signed a cooperation agreement on the sustainable
reforestation project of 1 million Rai (2022-2031) with the
Royal Forest Department, Department of National Parks,

Wildlife, and Plant Conservation, and Department of
Marine and Coastal Resources (20 Oct 2021).

Department of Marine and Coastal Resources invite

organizations to join the mangrove reforestation project
(22 Dec 2021 —-10Jan 2022)
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Post-COP26 Carbon Credit Preparedness Plan

Regulation

NCCC appointed of the NCCC

Carbon Credits Subcommittee
(Forest)

2021 \
1) Draft rules for trading and
transferring carbon credits to
submit the NCCC approved

and promulgated
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2) Improve a platform for the
carbon credits registry /‘
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Promotion

Measures

2022 ™

4) Develop the measure proposals
to enhance the carbon credit
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3) Raise the standard of
T-VER to an international

level “
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5) Support the setting of GHG
reduction targets at the
provincial/local level consistent
with the country's goals

_ 2 10
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Consider implementing a
mandatory carbon market system

(Emission Trading Scheme: ETS)*
2

*Legislation proposal proposed by the National Reform Steering Committee 6
NCCC - National Climate Change Policy Committee national strategy and the creation of unity and reconciliation (PACC)



BEMC 2: Clean and Circular Energy
(C-Energy)

-




Green House Gas emission in transportation
Well to Wheel (WtW)
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source: Gustafsson et al. (2021)




__________________________________________________________________

- Well to Tank (WtT) e RN

7z
s

4 \ A
Raw Material L /) . Engine . \
. b

- -

S

Crude Oil w Gasolme !
S Gasohol
LLUUADY — — Em(% o \
oducl |
LLﬁﬂ Q ! Gasohol
Cassava E20
V) INTVIN “\ Gasohol I
E85
a .Y ¢
NANAN U - \\ w— 7 Il/\\ ﬁ‘
PHEV

Diesel
: l ' [N
. O k()
! Diesel

Tne

Hydropower

Biomass

LYDLNE i — e
ANAYUES | —

Coal/lLNG

N e e e e e e e e e e e e e e e e e e e e TRl e e e e e e e e e e e e e o = T

e e e e e e e e e e e = e e e e = = = = = o = e e = = - ———



N

yodoyaduvieuiieu GHGS

04321 E0 151909 —
_
Crude Oil sasa | Refining » E10 [19728
‘
0.4817
w 0.3900 o E20 AT e
> HEV
0.6463 0.6430 0.3367 HEv
Ethanol E85 PHEV
o RS -
1169 oariit %’ e ]
FAME -
21451 o 04199 i, 24569 —
e ——[ICET]
o€ 1.3529 i 2.2012
: B20 |4
 PHEV
— e
7300
v LpG | 16893 HEV
' PHEV
Biomass xR CNG
aro
Old 0.0566 0.3740 0.3740
3740 | Power | . 0.0000
"| Generation Electricity > BEV.
0.0153
1.695 Refining 1.6959 .
CoallLNG \oCS H, (00000 » Fcev

2.6230

2.4297

2.2364

0.9798

2.9053

2.8717

2.8034

2.4192

17.9284
11.7624
8.4085
17.1540
11.2543
8.1706
16.3271
10.7118
7.9167
9.1881
6.0281
5.7241
14.5924
9.5737
6.9277
14.4418
9.4749
6.8753
14.0592
9.2239
6.7510

26.7751

1.00 (based)
66%
47%
96%
63%
46%
91%
60%
44%
51%
34%
32%
81%
53%
39%
81%
53%
38%
78%
51%
38%

149%

0.3740

1.6959

5.9239

1.4946

33%

8%



20.00
18.00
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

17.9284

14.98

2.95

ICE-EO

5.9239

[BEV-EIectricity

1.4946

FCEV-Hydrogen

7.9167

PHEV-E20

8.1706 84085

PHEV-E10
PHEV-EO

.

PHEV-E85

6.7510 | 6.8753 6.9277

PHEV-B20
PHEV-B10
PHEV-B7

J

B Well to Tank (WtT)

B Tank to Wheel (TtW)

10.7118

HEV-E20

11.2543

HEV-E10

11.7624

HEV-EO

[ HEV-E85

9.2239

HEV-B20

04749 9.5737

HEV-B10

HEV-B7

N



1 Bio-lube base umt million ton per year

T ’ muﬁ
2.Bio transformer oﬂ\ uéaﬂﬁgugw -14>Wﬂ° 8.3%

thiustioudas 0
3.Methyl Ester Sulfonate TWiBamn a' 2 ) weneo 3 /o

wodnWoni ' 1> 9 /
4.Bio lube and biO-gre\a§<A"“"’d°"'“°“°" - il
Hieio: & EDD 1% N

5.Bio Paraffin ns:idonw b U

6.Bio pesticides

7.Rubber processed oil*  [KSlEeIlEIIcIER (IS EINEISIIRelaVloolyg Tl . -

*LRUD TALANINE




Biopesticides

Meeting with Ministry of Agriculture
Department of Agriculture
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Consortium for activated
carbon production

1
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Selection of ‘high
performance’ activated
carbon as electrode for

a supercapacitor

Usage of supercapacitor in

transportation and mobile
application

15
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BEMC 3
Work plan 1. Plan to support low-

interest loan scheme for
renewable energy
technology transition in
community.

2. Plan to support 3. Plan to support

private sector in Matching renewable energy

choosing renewable technology transition in

energy technology in community through higher

community education, science,
technology and innovation.

17

Grant




Collaborative framework among local college, provinciaﬁa\/IC 3

energy office and community fiscal institute

Central fiscal NSTDA/Research
institute Institute
support
community energy Research for cost reduction/energy efficiency improvement
technology project in alternative energy technology for community  provincial Working Group

Send checklists for . . "
network to reduce Coordinate technologically = I
technology risk | Work Plan 3 :

|

* Give consultation for appropriate technology suitable

Financially :
; ot for local community

tsuppo'r p.rOJec * Give training on installation, maintenance of
investing in renewable energy technology equipment
alternative Work Plan 1 . . )

f least * Issue Check List for inspection of renewable energy
energy at teas Low-interest loan technology standard for loan consideration in Work
25% through Plan 1

30% matching M
grant Target loaner

Private sector
Service provider

_ *  Smallholders/community 18

Matching Grant enterprise
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BEMC 4

Smart Grid and Energy Trading Platform



BEMC4 B Smart Micro Grid and Energy Trading Platform

Main functions. Customer Prosumer Prosumer Prosumer
EV Charging Station

. ) . ] - -
1. Management and balancing of energy in 4‘ ;\“/‘ h‘/ "& -

Microgrid (Demand and Supply).

A N WY I_j; = |
2. Functional Microgrid can be operated in 2 Modes. |# fllv fl‘ 1 1k 2 13
* Grid Connected Mode.
* Islanding Mode.

3. The useful information can be sent in order to
plan electricity consumption such as.
* Power consumption.
* Recommended information for electricity
consumption.
* Eventreport.

) National
<= Grid

Smart Micro Grid

4. The power plant can plan the maintenance and ‘It Ref: EGAT

expansion of the generation and transmission
systems correctly.

o

Generator
Biogas/Blomass/Waste to ggrage 20
Energy (WTE)

Prosumer Battery Energy

5. Peerto Peer (P2P) electricity trading.
Solar Sharing Food-Energy



Concept for “BCG Sisaengtham Phase-2" (in 2022), Ubon Ratchathani province

Peer to Peer trading in electricity networks (P2P trading platform)

Prosumer

Custorner EV Charging Station
Generate, consume _/—-———'
"r . ‘ é o u—

and sell the surplus x H Store excess energy from
electricity. \‘rt—* t|i 1|; 1|l» 1'4 solar roof or solar sharing in
daytime (low demand) and
. discharge energy in
e nighttime (high demand) or
Grid create energy security,

support energy management
in national grid.

Consumer (from
Prosumer, Generator
or national grid).

EMS* and ETP*

Smoart Micro Grid

Management an elge

network by ETP* and EMS* "It -' Ref: EGAT
software. wa0o -
U yuuu
. (BEMCE) .
_ﬁ‘; O Battery Energy

Si
“Solar sharing”, integrating of solar electricity generation with e

agricultural production in the same area. To reduce cost, maximize Communlty generations will be:
benefit and create more income for community. Waste to Energy (Circular economy).
= Biomass/Biogas (Green economy). 21

EMS = Energy Management System, ETP = Energy Trading Platform



Concept for “BCG Sisaengtham Phase-2” (in 2022), Ubon Ratchathani province

Phase-1, developed by EGAT\’ ﬁs.{,m

under ERC Sandbox project
2020-2022.

Phase-2, will be completed by
2022 under collaboration /
between Sisaengtham’s scheol, |
Sisaengtham’s Temple, EGAT |
and NSTDA. The system
consists of
v’ Solar sharing > 90 kWp.
v BESS > 500 kWh. !
v EMS. !
v ETP (P2P trading platform). |

b
.

Frosumaer
= | = s |
ol i
t tjs s tfs

BESS 90 kWh

4%

-

EMS and ETP
Smort Micro Grid

~

Qi
© (BEMC3)
Prosumer
Solar sharing > 90 kWp.

AAsLAEns S et ave S pa

«  HAaHaAonsSLEOs S SIS oIS

LaEga

.'.! B Ref: EGAT

Botterny Energu
Silorages

BESS 500 kWh
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Solar rooftop 48 kW
BESS 30 kW
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BEMC 5: Biorefinery




BEMC 5: Biorefinery Industry

Thermo-chemical
process

Biopharma

Pretreatment .
Feedstock Intermediate ——» Green Chemical
process

process

Bioprocess &
T Downstream
process

Research & Design &
Development

Engineering
IP & Know-how
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Eastern Economic Corridor of Innovation (EECi)

Wang Chan, Rayong Province

https://www.eeci.or.th



EECi and Biorefinery Industry

Multi-purposed GMP/Non-GMP Food Supplements and
Biorefinery Pilot Plant Nutraceuticals:

Functional Ingredients
Flavor Enhancers

Super Antioxidants
Alternative Proteins
Specialty Carbohydrates
High Value Fatty Acids

_ s Cosmeceuticals:
| i/ & ] = il b J - Bioactive Compounds
i ke ) .

[

Biochemicals &

Generic and Open Platform for Scale Up and ) )
Biobased materials:

Techno-Economic Feasibility Study SioPlact.
- Bio-Plastics

* Professional Management Company* - Bio-Surfactants

- Bio-Controls
- Industrial Enzymes

Agri-Products & : )
Agro-Wastes * Proprietary Tech. Providers under same Roof

*Joint venture with a European partner

GMP = Good Manufacturing Practice 28



Biorefinery Pilot Plant

“Biorefinery Solution Service”

Core Business:

X Design and development of products or processes
** Scale up of technologies/products
Potential ** Provide trainings
Users X Others, e.g. IPR management, techno-economic

assessment, market feasibility, licensing technology

Non-GMP Facility
Biorefinery Pilot Plant

cility
Functional Ingredient
Pilot Plant

29



= | No'n-GMP Biorefinery
9 Pilot Plant

| EASTERN

SRS GMP Biorefinery eec
| Pilot Plant I : g |

Sn]_art _ b
Gre'enhouseP‘"~P|a_nj£aCt°ry

———
I

. . . No. of .
Biorefinery Pilot 0.0 Module function
Plant Modules

1. Microbial Production Process

2. Bioconversion and Downstream Process

1. Biomass Pretreatment and Cellulosic Production

2. Bioprocess, Fermentation and Downstream Process
3. Catalyst and Fine Chemical Production

GMP pilot facility 2

Non-GMP pilot
facility




Biorefinery Pilot Plant: Technology platform

Feedstock

Sugar-based
Starch-based
Oil-based
Protein-based .
Lignocellulosic
biomass

Biomass pretreatment:

- Mechanical, thermal

- Physico-chemical

- Chemical (acid, alkali,
sulfite, organosolv)

- Enzymatic

Biocatalytic processes of 1st and 2nd

generation feedstocks:

- Single enzyme or whole cell biocatalyst systems

- Immobilization of enzymes and whole cells

- Enzyme or whole cell biocatalyst production through
bacterial, yeast or fungal fermentation

Fermentation:
- Batch, fed-batch and continuous (with or without cell recycle)
- Fermentations, bacterial, yeast and fungal systems

Green chemical process:

- Chemical synthesis reactions

- Chemical conversion reactions
- Chemical hydrolysis

Biobased products

Downstream
processing: Product
recovery and
purification: Extraction,
Centrifugation, Filtration
(Micro-, Ultra-, Nano-
filtration), lon exchange &
adsorption, Chromatography,
Evaporation and drying

31
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National Energy Technology Center
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