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 Biodiesel policy in Thailand
» Development of biodiesel specification
« Current initiative for biodiesel blend higher than 7%
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Thailand Energy Masterplan

Power Development Plan
(Cabinet approve in Jun. 30, 2015)

Energy efficient Plan
(Cabinet approve in Oct. 6,2015)

"
R 4 Altemative Energy Development plan
: ~ (Cabinet approve in Oct, 27, 2015) :
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Gas plan

(Cabinet approve in Oct. 27, 2015)

QOil plan
(Cabinet approve in Oct. 27, 2015)
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AEDP 2015 Targets - Biofuel
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Pyrolysis Compressed
oil Biogas

o ' Ethanol
2036 RE Biofuel targets

8,712 ktoe* ﬁ

(25.04% of fuel demand)

0.53 4,800 TPD

2016 biofuel usage
1,742 ktoe

Ethanol Biodiesel Pyrolysis oil CBG
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Remark : * ktoe equivalent of biofuel

Bloathanol Bureau of biofuel development (DEDE)



Department. of Alternative

(é}) Energy Development and Efficiency

MINISTRY OF ENERGY

Related Polices

2016 Phase2 Thailand excise tax scheme for B10 diesel eco-car
i Excise tax rate at 12% starting from 15t Jan 2016

Completion of double-track railway infrastructure
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B10 Promotion

Develop diesel-substitution fuel (both traditional and
advanced) in terms of both feasibility and economically

Develop higher %biodiesel compatible vehicles

Promote B10 as an optional alternative fuel

(Price incentive/Service coverage/Quality control)

Tax incentives for vehicles that use high % biofuel (2026)
Mandate B10 (2026)

Promote B10 usage in transport and industrial sectors
Promote B100 usage in agricultural machineries

B20 Promotion

Develop and improve new feedstock

Promote production of advanced biofuel that can be
commercially blended in higher percentage

Promote consumption of higher-blend biodiesel as

an optional alternative
(Service coverage/Quality Control)

Excise Tax incentives for vehicles that use high % biofuel

Promote consumption of biofuel-blended fuel in both
transport and industrial sectors



& e P vuiny Biodiesel Action Plan
( ) MINISTRY OF ENERGY

3.57 Bl?“?ngf;'ge 3.58 3.64 3.77 3.84 350 3.58 14.0

2015 2016 2017 2018 2019 2020 2021 2036

@ Increase yield & efficiency of oil palm production- Ministry of Agriculture & Cooperatives

W Implementing excise tax scheme
for B10 diesel vehicles - MoF

Promotion of B10 as an optional altemative fuel
{(Gas station coverage, Price incentive, Public awareness promotion)

;/ B10 Specifications Establishment
(DOEB) & Price Structure (EPPO)

A . . ~w=  Preparation of administration
W= B10 utilization test for personal pickup project &5, sk G rient 5tBA0 distbuton
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& Pilot study of commercial B100 utilization Cb H-FAME Development
» in agricultural machines project ’ (Production and utilization)

) Publicperception/acceptance of
 using higher % biodiesel campaign



@ el Promotion of B10 as an optional alternative fuel

MINISTRY OF ENERGY

- e B7 diesel
-Fg r) .
Common Diesel Car (P"marY)

= 2010 study: common-rail pickups can use B10
= 2015 study: more B10 test on non common-rail cars
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(0pltional)

Eco-car <1500cc

\! "’r-_:,
B 10 Eco-Car os@ OB T
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(Excise tax 2016) 00‘““\32,.:“,‘».« Key Success Factors
- —

e g v B10 specification (DOEB)
L and v Appropriate price structure (EPPO)
v Gas station coverage (DOEB)
v" Public Acceptance (DEDE)
B 10 Tax Policy v"  H-FAME biodiesel upgrade
Promotion v’ Biofuel industry investment promotion
{(Ministry of Finance)



Demand and market creation - Biodiesel

LAY
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3 " Jan 2012 B7 (Mandate)
o i 850

May 2011 B5 (Mandate)

@  B3-B5 (Mandate)

March 2011
© B2 (Optional)

March 2010
B3 (Optional)

I Ministry of Energy has announced the biodiesel
B2 (Optional) B7 blend mandate since January 2014

Biodiesel Bureau of biofuel development (DEDE)



Thal biodiesel specification

Following EN standard

15t B100 specification issued in 2005 (for BO~B5
— Oxidation stability > 6 hr, MG < 0.8%wt
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Thal biodiesel specification SO

Following EN standard

15t B100 specification issued in 2005 (for BO & B5)
— Oxidation stability > 6 hr, MG < 0.8%wt, water < 0.05%wt

Revised B100 specification in 2007 (for B2 & B5)

— Change method:
v Water from ASTM D2709 to EN 1SO12937
v’ Total contaminate from ASTM D5452 to EN12662

Revised B100 specification in 2009 (for B2 & B5)
— Oxidation stability > 10 hr,

Mandate blending of B3~5 in 2011
Mandate blending of B5 in 2012

Revised B100 specification in 2013
— MG < 0.7%wt

Mandate blending of B7 in 2014

A Driving Force for National Science and Technology Capability 10



Current B100 specs (2013)
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Current diesel spec
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Future B100 specs for B10

g = -
« JAMA recommendation
Recommendation 22
B Revisions in some of key specification in B100 & B10 are

recommended.
B Especially limit of MG content in B100 has to be considered
to prevent filterability issue in the northern regions.

B100
Key Properties | MG Content | Oxidation Stability | Water Content
in B100 (%) by Rancimat IP (hr) (ppm)
Current for B7 0.7 max 10 min 500 max
Recommendation TBD :
for B10 by field test 18imin Hlimex

Key Properties Oxidation Stability Water Content
in Finished Fuel by Rancimat IP (hr) (ppm)

Current in B7 35 min 300 max

Recommendation .
in B10 35 min 200 max  Copabitey



Future B100 specs for B10 —

« Under investigation by DEDE and MTEC

— Following JAMA method to determine %MG that yields precipitation
< 50 mg/L from precipitation test at 5 °C over 4 weeks =
MG~0.4%wt

Amount of precipitation for at 4 week

Example of B10 and B20 Test Results (Storage for 4 week)

0.6% MG, PME 5 °C (4 week) 0.6% MG, PME 15 °C (4 week) 0.6% MG, PME 25 °C (4 week)

350 350 350

300 300 300

= = =
= ] =

® £

£ E E
B £ 8
2 250 £ 250 M G 0 60 / £ 250

=
% 200 £ 20 . (1] é
S

k= 2 o

E 150 5 150 5

5 a — -
g 0 ; 100 y A Qa-a'*\ ; 100
£ 50 B0 m - = e — L —————- AR 50 mmmmmm |
3 o z . 2 o @15 ¢ 6 @15
2 B7 B10 B20 B7 B10 <~ B0 7’ 87 B10 B20

FAME blend ratio (vol%) FAME blend ratio (vol%) - FAME blend ratio (vol%)
0.4% MG, PME 5 °C (4 week) 0.4% MG, PME 15 °C (4 week) 0.4% MG, PME 25 °C (4 week)

= = -

= 350 E 350 E 350

E . £ a0 - 00

E 5 s

£ 250 — v g 20 | =

)] 2 £

MG 0.4%

'S " e P H o (1] g

@ 150 - ~_ £ 150 2 150

5 - . NS s

w 100 = ’ 5 100 5

2 eI 0T i z

' ©3: 1\ § § %

2 @ 8 \ 7

g 0 ~ — - — s 0 v & 10 = o @ 13 ¢ 16 @ 11

B7 0 B20 B7 B10 820 B7 B10 B20
FAME blend ratio (vol%) FAME blend ratio (vol%) FAME blend ratio (vol%)

B10 has precipitate of 39 mg/L (close to a limit of 50 mg/L)

* Precipitate was observed on high MG content (>0.4 %)
« Temp, higher blend Bxx, and MG content affect precipitation amount. pdTechnology Capability 1 4




Water content in B10 TEC

a member of M

« Survey of current water content in B7 from 50 fuel statlons
across Thailand shows water < 200ppm

NPV
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B10 & B20/30 specs in Europe

EUROPEAN STANDARD EN 16734
NORME EUROPEENNE
EUROPAISCHE NORM

Aupust 2016

oy = -

a member of NSTDA

BS EN 16709:2015
EUROPEAN STANDARD EN 16709
NORME EUROPEENNE
EUROPAISCHE NORM

October 2015

1CS 75.160.20

Englisk: Version

Automotive fuels - Automotive B10 diesel fuel -
Requirements and test methods

Kraftstoffe fur Kraftfauee upe - 510 Dicselkeaftstoff -
Anforderungen und Profverfabren

Larburants pour auemaob
motcur aatomaehilc

oumd to comply with the £
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CEN-CENFLEC Management Centre: Avenue Marnix 17, B-1000 Brussels

108 75. 160,20k Incomporating carrigendum Juns 20106

Englisk Version

Automotive fuels - High FAME diesel fuel (B20 and B30) -
Requirements and test methods

Carburants pour automobiles - Carburant diesel &
haute weneuren P 20 et B30 - Exigneno
métandes d'

Hrafestoffe fur Kraftfahreeuze -
Jlerafistofmuschungen mit hohem F. \nteil
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Centre has the same status as the official versions,
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No

N

10
11
12

13

14

15

16

17

property

Cetane number

Cetane index
Density at 15° C

Polycyclic aromatic
hydrocarbons
Sulfur content

Manganese content

Flash point

Carbon residue

(on 10 % distillation residue)
Ash content

Water content

Total contamination

Copper strip corrosion (3 h at
50° C)

Fatty acid methyl ester
(FAME) content

Oxidation stability

Lubricity, corrected wear scar
diameter (wsd 1,4) at 60 ° C
Viscosity at 40 ° C

Distillation

%(V/V) recovered at 250 ° C
% (V/V) recovered at 350 ° C
95 % (V/V) recovered at

EN specification for Bxx

Unit

kg/m3
%(m/m)

mg/kg

mg/l
°C
%(m/m)

%(m/m)
mg/kg
mg/kg
rating

%(VIV)

g/m3
h
pm

mm2/s
%(VIV)

%(V/V)
°C

Limits
minimum

minimum
minimum
maximum
maximum

minimum
maximum

maximum
minimum
maximum

maximum
maximum
maximum
minimum

minimum
maximum
maximum
minimum
maximum

minimum
maximum

maximum
minimum
maximum

Diesel
51.0

46
820.0
845.0

8.0

10.0

2.0
55.0
0.30

0.010
200
24

Class 1

7.0
25

20

460

2.000
4.500

65
85
360

B10
51.0

46
820.0
845.0

8.0

10.0

2.0
55.0
0.30

0.010
200
24

Class 1

10.0
25
20

460

2.000
4.500

65
85
360.0

B20
51.0

820.0
860.0
8.0

10.0

2.0
55.0

0.010
260
24

14.0
20.0
20,0
2.000
4.620
65

85
360.0

B30
51.0

825.0
865.0
8.0

10.0

2.0
55.0

0.010
290
24

24.0
30.0
20,0
2.000
4.650
65

85
360.0

B100
51.0

860
900

10.0

101

500
24

Class 1
96.5

%(m/m)

8,0

3.50
5.00

1Tl

Test method

EN ISO 5165 (B100 only)

EN 15195/EN 16144
EN 16715 (B10 also)
EN ISO 4264
EN ISO 3675
EN ISO 12185

EN 12916

EN ISO 20846

EN ISO 20884

EN ISO 13032
EN 16576

EN ISO 2719
EN ISO 10370

EN ISO 6245
EN ISO 12937
EN 12662
EN ISO 2160

EN 14078
EN 14103 (B100)

EN ISO 12205
EN 15751

EN ISO 12156 -1

EN ISO 3104

EN ISO 3405
EN ISO 3924



Conclusion

Thal government aims to promote the usage of biodiesel
from palm olil surplus from edible oil consumption

Biodiesel usage becomes significant fraction of total palm
oll production (now similar amount to edible oill
consumption)

Target of B10 is in national plan with current testing efforts
among related stakeholders (oil producer, biodiesel
producer and car makers)

Upgrading biodiesel may be a way to gain acceptance from
car makers in implementing B10
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