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1. Thailand Energy Situation & Policies
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Thailand Energy Statistics 2012

Commereial E
Agriculture

Residential 7.9%
15.1%

5.2%

Industry*

Transportation 36.7~

35.8%

29/11/56



20-Year Energy Efficiency Development Plan

Government policy @ 23 AUG 2011 aims to reduce Energy Intensity 25% within 20 years
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*GDP,g3, at constant price 1988 = 10,650 billion baht
Target Groups Expected outcome in 2030

» Industrial sector

» Transportation sector

> Business Building

» Small Business and Residential Building

» Reduce final energy consumption at least 38,200 ktoe
» Reduce CO2 emission 130 M. tons
» Reduce Energy cost 707,000 M.Bahts.

Framework of EES&L Measures

MEPS: Minimum Energy HEPS: High Energy
Performance Standard Performance Standard
* Both voluntary and * Voluntary program

mandatory program * Collaboration between
* Collaboration between DEDE and EGAT

DEDE and TISI * Standards are set up by
* Draft standards are set DEDE, and labelling

up by DEDE, but they programs are

are regulated by TISI. responsible by DEDE
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“""The criteria of MEPS and HEPS

MEPS fails~3% |

Percentage of

\—-——- HEPS passes-20% |

Normal,
Bell-shaped g

34.13%

cases in 8 portions A3% 2.14% 13.59%| 34.13% 13.59% 13%
of the curve —4/[
Standard Deviations -40 -3g -20 -1g 0 +1o +20 +30 +ig
Cumulative | I ! ! ! ! I
Percentages 0. 11% 2]3% 1 SIQ'% 50‘1% Bal. 1% 97 .I?% 99j9%
) | 1 7 T IrTrtr [ rTrrirT T |
Percentiles 1 5 10 20 30 40 50 60 70 80 90 95 99
Z scores -4.0 -3'.0 20 40 6 +1'.o +2'.o +3‘.0 +4.0
T scores 210 :{o -iD 5:0 B'D Tt:) &:0
Standard Nine 1 2|1 3|4|s5]ls| 7|8 9
(Stanines)
Percentage 4% T | 12% [ 17% ] 20% | 17% | 12%| 7% 4%
in Stanine
April 2013
DEDE hires a consultant
‘ Draft MEPS & HEPS

Setting the technical committee

¥

Research on market share /
standards / testing methods / etc.

L

Public hearing

Technical committee meeting

Product sampling / Testing
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Draft HEPS to be legislated

TISI : Thai Industrial Standards Institute | ' l

Approved bV: NEPC: National Energy Policy Committee

OCST: Office of the Council of State of Thailand

EE Standards
Sub-committee

Drat Draft MEPS
ra
Dratt, l— TISI

Ministry of Energy

Draft MEPS & HEPS -

OCST 4ap Cabinet 4@ NEPC .”
v | ,

( Sien by Ener 7 Announce in
gMiI);iSter &Y . Royal Gazette

Law Committee
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2. Automotive Industry Trend
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Global Automobile Production Ranking 2012
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Global Automobile Sale Ranking 2012
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Current Situation of Thailand Automotive Industry
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Source : Thailand Automotive Institute (TAI)
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Emission standard

2010 2011 2012 2013

2015 2016 2017

INDONESIA Euro2 Homeative)
Gasoline Euro2 Euro 3 (Tentative)

MALAYSIA Euro 4 (Tentative)
Diesel Eurol Euro 2 (Tentative)

VIETNAM Euro2 Euro4 (Under Study)
Gasoline | Euro2 Euro 4 (Tentative)
SINGAPORE
Diesel Euro4 Euro 5 (Tentative)
14

Source : Thailand Automotive Institute (TAI)
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3. Development of Draft Fuel Economy

Standards

b=
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Emission Standards from
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Year

2540 (1997)

EU Reference Standard

Euro 1

TIS Standard

TIS 1440-2540
Gasoline

TIS 1435-2540 Diesel

2542 (1999)

Euro 2

TIS 1870-2542
Gasoline

TIS 1870-2542 Diesel

2549 (2006)

Euro 3

TIS 2160-2546
Gasoline

TIS 2155-2546 Diesel

2555 (2012)

Euro 4

TIS 2540-2554
Gasoline

TIS 2550-2§U54 Diesel
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e 1st Draft MEPS & HEPS of FE standards based on
EURO 3

e Set in 2009 but terminated in 2012

e 2nd Draft MEPS & HEPS of FE standards based on
EURO 4 (Finished in Oct 2013)

The Calculation of Fuel Consumption

from Emission of Gasoline and Diesel

Gasoline Engine; FC =
(0.1154/D)*((0.866*HC)+(0.429*C0O)+(0.273*C0O2))
Diesel Engine; FC =
(0.1155/D)*((0.866*HC)+(0.429*C0O)+(0.273*C0O2))
FC = Fuel Consumption = CO = Carbon monoxide

(L/100 km) (g/km)
D = Fuel Density CO2 = Carbon Dioxide

HC = Hydi SREPAR B384 (Rhfer to UN-ECE Reg. 101
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Driving Mode
Urban Cycle | Extra-Urban
Mode
Cycle
Cycle 4 1
**Ref. New European Driving Cycle ('1%%1&3" Speed 19 62.6
NEDC k)
- Maximum Speed 50 120
gjﬁﬂj (km/h)
= Distance / cycle 1.013 6.955
o1 ahahafinh Gm) |
B Distance / 4.052 6.955
Q 200 400 800 200 1000 1200 1400
e Total Cycle (km) |
Total  Distance 11.007
(km)
Z'Io'ime'ilcycle (sec)| 195 (3 min 15 | 400 (6 min 40
sec) sec)
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Automobiles are classified into 22

Reference: TIS 2560-2554 Emission

nere
Rang |Referenice Mass (kg)| | Rang [Reference Mass (k)
1 9 >965-1,080
<480 10 >1,080-1,190
2 >480-540 11 >1,190-1,305
3 - 12 >1,305-1,420
>540-595 13 >1,420-1,530
4 >595-650 14 >1,530-1,640
5 >650-710 15 >1,640-1,760
16 >1,760-1,870
6 >710-765 17 | >1.870-1.980
7 >765-850 18 >1,980-2,100
8 >850-965 19 >2,100-2,210

20 >2,210-2,380
21 >2,380-2,610
| 22 >2,610

uuuuuuuuuuuuuuuuuuu
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Sampling

aaﬁedwig&naaﬁmofmﬂe;; ” “’”]c>n:i,; o D

v oy ow o rw s o

,

= M= 8-

=/ 888
l% zﬁlm

= U

AF ADGFIGYGYF §itg T l@lﬂ)-lmg 3 5

29/11/56

11



| Department of Alternative

&

Energy Development and Efficiency

MINISTRY OF ENERGY

Sampling

Gasoline engine

Gasoline engine

_ Total Require Analyze Refere .

Rang  nce Populati d d ||Rang — Pzgﬁ'aﬁ Re(:’u"e Anadiyze
e Mass on Populati Populati e Mass on Populati_ Populati
A > o I o
2 | msn | mase) ] {mogel) 9 )] ...a%:; 2 tmeglet—
3 | w85 0 oGS 0 10 | 1080110 1 mdRel)

4 SE565 0 0 0 1 >1,1901306 8 5 8
5 60710 0 0 0 12 | S135140 1 7 8
6 STI076 0 0 0 13| 140150 8 5 7
7 >58) 0 0 0 1% | 150160 1 7 10
8 Eaioliti] 0 0 0 15 | >1601,780 8 5 8
16 >1,7801.870 2 1 2
Remark 7| >180190 3 2 2
«Confidence Level 95% : >1§21‘g : : 1
«Coefficient of Variation (CV) 0.15 210221
. < 39, 2 >22102330 0 0 0
Error <3% 2 | 232610 0 0 0
2 >2610 2 1 2
Total 2] Li<] B
SN————"
| Department of Alternative
Energy Development and Efficiency
{{é«) MINISTRY OF ENERGY
Diesel engine Dieselengine _
Refere Total Require Analyze Refere Total Require Analyze
Rang* nce Populati d d : q
p - ||Ranb| nce | Populati d d

e Mass on )| Populati | Populati ||"" 7 Mass on 1| Populati Populati

1 (o)) o @ (mqi'u;) 15| >1,dkg)760 ™ on o

2 48050 mogel) [G] 0 16| >1,760-1,870 model) ® (et

3 5056 0 '““H’" 0 17| >1,870-1,980 11 model) 11

4 55680 0 0 0 18 >1,980-2,100 11 7 11

19 >2,100-2,210 7 5 7

5 60710 0 0 0 20 >2,210-2,380 4 3 4

6 >71076%6 0 0 0 21 >2,380-2,610 3 2 3

7 >80 0 0 0 22 >2,610 2 2 2

8 >809%5 0 0 0 Total ) B B8

9 S95651,080 0 0 0 <

10 >1,080-1,190 0 0 0 Remark

—— s 2 s «Confidence Level 95%

13 [ >1420-1530 0 0 0 «Coefficient of Variation (CV) 0.15

14 >1,530-1,640 0 0 0

*Error < 3%

24
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The example of testing result from a

HC Cco Co2
0.060 0.355 172.381

Benzene Engine; FC
(0.1154/D)*((0.866*HC) 9* 2 2))

0.05 0.15 47.06

0.12% 0.32%99.56%

Dupum uuuuuuuuuuuuuuuuu

The example of testing result from

ﬁimzum'u"l,amu (nm/ﬁiamms)
C02
0. 012 0. 025 223.854

Diesel Engine;
FC=(0.1155/D)*((0.8 273
C02))

001 001 61 13

0.02% 0.02%99.96%
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Part of the Process of Developing Draft FE

|A| Classify o | B| Scatter Plot and Cut

il | sadaate | Fwnamas (an) | nadeas (an) roup] weight | concu mp ~_
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4. Draft Fuel Economy Standards
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Comparing MEPS and HEPS for Gasoline
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Comparing MEPS and HEPS for Gasoline

Unladen Mass (kg)
MEPS (km/L) Lower HEPS (km/L)

380
440
495
550
610
665
750
865
980
1,090
1,205
1,320
1,430
1,540
1,660
1,770
1,880
2,000
2,110
2,280
2,510

380
440
495
550
610
665
750
865
980

1,090

1,205

1,320

1,430

1,540

1,660

1,770

1,880

2,000

2,110

2,280

2,510

13.49 17.19
12.81 16.48
12.15 15.75
11.45 15.03
10.75 14.34
10.07 13.66
9.38 12.92
8.62 12.24
7.92 11.57
7.21 10.84
6.44 10.18
5.71 9.17
4.59 7.80
3.05 5.08

Upper HEPS (km/L)

20.63
19.78
18.91
18.04
17.21
16.39
15.50
14.69
13.88
13.01
12.22
11.00
9.37
6.10
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380
440
495
550
610
665
750
865
980
1,090
1,205
1,320
1,430
1,540
1,660
1,770
1,880
2,000
2,110
2,280
2,510

Unladen Mass (kg)

380
440
495
550
610
665
750
865
980
1,090
1,205
1,320
1,430
1,540
1,660
1,770
1,880
2,000
2,110
2,280
2,510

MEPS (km/L)

11.62
11.14
10.69
10.22
9.69
9.19
8.40
7.27

Lower HEPS (km/L)

13.88
13.38
12.89
12.37
11.91
11.20
10.28
9.17

Upper HEPS (km/L)

16.65
16.06
15.47
14.85
14.29
13.44
12.34
11.00

29/11/56
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Conclusion

e 1st Draft MEPS & HEPS of FE standards based on
EURO 3

e Set in 2009 but terminated in 2012

¢ 2nd Draft MEPS & HEPS of FE standards based on
EURO 4 (Finished in Oct 2013)

¢ The Calculation of Fuel Consumption from
Emission of Gasoline and Diesel Engines:

Reference TIS 2335-2550 (Refer to UN-ECE Reg.

101)

¢ Driving Mode: Reference New European Driving

Cycle (NEDC)

¢ Testing Method: Reference TIS 2560-2554 (Refer
to ECER 83)
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