NEPQO Journal
5T ULALNANRIINU

atiuf 51
UNAU-TUNAUN 2544

uUn. uaay

fIHAATY fudnuaziaiu
MIRTUTLLNEANWAIINUY QTTU
1esunausn 1 2544 vanee
vinu AvAAVAAAIUNRIIULAY
Ssunalui Naalvwivinlni
Tutheiifgunanassynitenis
UFuuldsuulamnaaAiuay
Tud alussananun'le
waavulaunasasganldudn

a1u§n5§n1unwsais1ﬂ1ﬁ1ﬁu
TuansuIN a6
dSulfauauganunisaiua
ARIATAN LAzUlaUNAUBINGN
laula Gewibavunihendad
A'ldszaumnuda LWauIng
usslymANULanial uag
Juslaa syuivnisdiulaay
Aagns INTdidatw ey
Tnq iy uAxlzdad lula
fraia (usiu tiafluuuinie
nivlunsudlailguisan
UTuunws uanwilaliann
1ATATUTTNEANRIU L5
naaulamradulszndaldud

winnsn prun | 0 waiannns maeogy potien B8 G RENE

’tuahul,ﬁawmaansms



u‘iﬂmﬂwa”oom 1657u570
UNANNEI9Y Mingulalinsy
ATu Aadiaufiaaulaluray
AU

UssUIaNg

e Current Situation and the Future Direction of the Emergency
Response Measures Development in Asia : Thailand

o FavunTsUsEau : 3 rd ASEAN Energy Business Forum e
Tsousuunua3u dseinddoails

o unauilgmIWiduannuadWasiiia

o mM3dSudanA W eugasnisdsudaA Wi Taada Tuld
(Fo) 3 3 ,

o lasunmsntnainduiaiwed nsurndszusluiuasaciiag

o UszmAaazaunIsuNITAALQUALKNUIIUAIAANUNTINTED ABINUY
iNaguLEuNITausAEWAYIIY aliu 1/2544, [pdf]

o NSANRIVU

o naula uasnyinisaulsnad fulauunisnnudauds
GNUNIINEINTATALATAY

o &aunsalnaninduiiainge I 2543

o &nunsaisnaindulliainge 1l 2544

o  &anunisainaveu 1 2543

e ATAUWRAIIIU

A PN T el P PERBLRRY rdpe S LR s
€ K E

1d5819a0uin 50 adunigaIsvan  lunsasatiun 52

davnisuaaviadaiu TUsaadniitady E-mail d9ussaundnis 16N
54

&, NEPO Online

f11NUAULATIUATITUTALN NI ULAIZUE
fiaunau 2544


http://www.eppo.go.th/vrs/VRS51-01-Security.html�
http://www.eppo.go.th/vrs/VRS51-01-Security.html�
http://www.eppo.go.th/vrs/VRS51-02-AEBF3.html�
http://www.eppo.go.th/vrs/VRS51-02-AEBF3.html�
http://www.eppo.go.th/vrs/VRS51-03-California.html�
http://www.eppo.go.th/vrs/VRS51-04-Ft.html�
http://www.eppo.go.th/vrs/VRS51-04-Ft.html�
http://www.eppo.go.th/vrs/VRS51-05-Fishery.html�
http://www.eppo.go.th/vrs/VRS51-06-Fund.pdf�
http://www.eppo.go.th/vrs/VRS51-06-Fund.pdf�
http://www.eppo.go.th/vrs/VRS51-07-Spratly.html�
http://www.eppo.go.th/vrs/VRS51-07-Spratly.html�
http://www.eppo.go.th/vrs/VRS51-08-Oil2543.html�
http://www.eppo.go.th/vrs/VRS51-09-Oil2544.html�
http://www.eppo.go.th/vrs/VRS51-10-Energy2543.html�
http://www.eppo.go.th/vrs/images/VRS51-cartoon.jpg�
http://www.eppo.go.th/vrs/VRS50.html�
http://www.eppo.go.th/vrs/VRS50.html�
http://www.eppo.go.th/vrs/index.html�
http://www.eppo.go.th/vrs/index.html�
http://www.eppo.go.th/vrs/VRS52.html�
http://www.eppo.go.th/vrs/VRS52.html�
mailto:tanongsak@nepo.go.th?subject=NEPOJournal�
mailto:tanongsak@nepo.go.th?subject=NEPOJournal�
http://www.nepo.go.th/�
http://www.nepo.go.th/�
http://www.eppo.go.th/vrs/VRS50.html�
http://www.eppo.go.th/vrs/index.html�
http://www.eppo.go.th/vrs/VRS52.html�
mailto:tanongsak@nepo.go.th?subject=NEPOJournal�
http://www.nepo.go.th/�




- _______________________________________ |
CURRENT SITUATION AND THE FUTURE DIRECTION
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DEVELOPMENT
IN ASIA: THAILAND

Viraphol Jirapraditkul
Director, Energy Policy and Planning Division
National Energy Policy Office, the Royal Thai Government

Presented at the Second Seminar on Energy Security in Asia
-- Addressing Energy Security Challenges in Asia —
6 March 2001, Tokyo, Japan

1. THAILAND’S ENERGY SITUATION

1.1 Energy Reserves

Crude oil: As of 31 December 1999, Thailand’s total proved reserves of crude oil is 156.2 million
barrels (MMBIs), divided into 82 MMBIs of onshore reserve, which is mainly from Sirikit field, and
74 MMBIs of offshore reserve, of which major resources are Benchamas, Pakakrong, Maliwan and
Tantawan fields.

Natural Gas: The total proved reserve is 12,168 billion cubic feet (bcf), of which 11,308 bcf is
offshore reserve. Major offshore resources are Bongkot, Pailin, Satun, Erawan, Benchamas,
Pakakrong, Maliwan, Tantawan and JDA (only the portion belonging to Thailand). Major onshore
resources are Nam Phong and Sirikit.

Condensate: As of 31 December 1999, the total proved reserve is 212.7 MMBIs. All are offshore,
with Erawan, Pailin, Bongkot and JDA as major resources.

Coal: Most of Thailand’s proved coal reserve has low calorific value and is of lignite type, with a
total volume of 2,128 million tons. The main resource is Mae Moh basin in Lampang province in
the north of Thailand, with a reserve of 1,240 million tons.

Thailand Energy Reserves
as of 31 December 1999

Source Crude Condensate Natural Gas Coal
(Million Barrels) | (Million Barrels) (bcf) (Million Tons)

Off shore 73.8 212.7 11,308.2 -
On shore 82.4 - 859.8 2,128
Total 156.2 212.7 12,168.0 2,128

1.2 Energy Demand and Supply

(a) Primary Energy Demand: It was estimated that the primary energy demand in 2000, under
the assumption that the economic growth rate was 4.2%, would be at a level of 71,229 Ktoe,
accounting for a growth rate of 1.7% compared with the 1999 records. Demand for natural gas,
hydropower and imported electricity would increase at a high rate whereas renewable energy
demand would slightly increase. On the other hand, petroleum demand would decrease by 5.6%
since crude oil and petroleum products prices in this year were exorbitantly high, resulting in
reduced consumption of petroleum products by the residential sector whereas certain commercial



and industrial activities have turned to use natural gas instead of oil. Demand of lignite/coal would
slightly decrease compared with 1999. Petroleum product demand would account for the highest
proportion of the primary energy demand, sharing 40.5%. Next to this were natural gas,
renewable energy, lignite/coal and electricity with a share of 26.4%, 19.9%, 10.8% and 2.4%
respectively.

The economic growth rate during 2001-2005 is expected to be at a level of 4.3% - 4.7% and
during 2006-2010 to be at a level of 4.5% - 4.7%. Consequently, energy demand during 2001-
2005 is forecasted to increase at an average rate of 4.3%. In this respect, petroleum demand will
increase at an average rate of 3.6%, natural gas at 4.7% and lignite/coal at 9.9% since, pursuant
to the Power Development Plan (PDP) of the Electricity Generating Authority of Thailand (EGAT),
IPP coal-fired power plants are expected to become operational in 2004. It is anticipated that
hydropower utilization will decrease at an average rate of 6.2% while renewable energy utilization
will increase at an average rate of 2.7%.

Primary energy demand during 2006-2010 is forecasted to increase at an average rate of 4.6%,
with increased consumption of all energy types, i.e. petroleum and natural gas will increase by
4.7%, hydropower and imported electricity will increase at an average rate of 16.5% as there will
be greater import of electricity from the Lao PDR in 2007. Lignite/coal will increase at an average
rate of 4.2%. The share of each energy type in 2010 will not be much different from that in 2000,
with petroleum still accounting for the highest share of 39.4%. Natural gas, lignite/coal, electricity
and renewable energy will share 27.1%, 13.8%, 2.4% and 17.3% respectively.

Forecasted Primary Energy Consumption

Energy Type Consumption (Ktoe) Growth (20) Share (20)

1999 | 2000 | 2005 2010 |2000(2005|2010 |2000(2005( 2010

Petroleum 30,574 28,848 34,443 43,300( -5.6 3.6 4.7| 40.5 39.2| 39.4

Natural Gas |16,781{18,795| 23,658 29,795 12.00 4.7| 4.7| 26.4{26.9| 27.1

Lignite/Coal 7,728 7,686(12,304 15,118 -0.5 9.9 4.2 10.8( 14.0[ 13.8

Hydro &

Imported o51| 1,700 1,236| 2,658 78.8| -6.2| 16.5 2.4 1.4 2.4
Elec.

Renewable | )5 o75l14 201)16,216) 19.028] 1.6 2.7 3.3 19.9 185 17.3
Energy

Total 70,008[71,229)87.857| 109,899 1.7] 4.3 4.6| 100 100] 100

Thailand’s dependence on the import of energy resources has substantially decreased, from 98 %
in 1980 to 63% in 2000. However, oil remains the major fuel import dependence of the country.

(b) Power Generation: In 2000, the total generating capacity and power purchase of Thailand
reached 97,759 GWh, a 5.7% increase from 1999. This could be divided into the generation by
EGAT’s power plants (71.1%), purchase from IPPs and SPPs (26.1%) and import from the Lao PDR
(2.8%). Power generation in 2005 is forecasted to be 132,782 GWh, or an average increasing rate
of 6.3%. The share of EGAT generation is expected to decrease from 71.1% in 2000 to 46.2% in
2005 and 32.2% in 2010. On the contrary, IPP generation will significantly increase from 16.4% in
2000 to 50.6% in 2010. Similarly, power import from the Lao PDR will increase from 2.8% in 2000
to 9.8% in 2010. However, the share of power purchase from SPPs will slightly decrease from
9.8% in 2000 to 7.4% in 2010.

Forecasted Power Generation by Type

2000 2001 2002 2003 2004{ 2005 2006/ 2007 2008 2009 2010




EGAT 69’42 68,701| 56,163| 57,993 58,891| 61,290 63,041 62,017 62,289 61,093 59,716
CHydro | 3,853 3,642| 3,642 4,446] 4,349 4,466 4,749 4,556 4,563 4,590 4,999
| 12,93
_Fuel Oil o| 6.158 5,611 2,937 2,642 3,068 4,273 3,713 2,505 2,135 1,951
e 16,11
_Lignite o| 14,931 15,413 17,784| 16,708 16,950 18,460 17,052 17,414 16,057 17,165
36,50
NG 1| 43,916/ 31,439 32,694 35,169 36,783 35,536 36,673 37,784 38,288 35,578
Diesel 63 29 33 109
Others 21 25 25 23 23 23 23 23 23 23 23
Purchas | 28,27 5/ 984l 54.273| 50.880| 66,078 71,492| 78.851] 89,073 100-79 113,11} 125,71
ed 1 8 6 4
15,99
_Ipp of 20,269 38,291 43,400| 49,5611 54,928 59,789 63,461 70,293 81,083 93,848
15,99
-NG of 20,269 38,291 43,400| 37,176| 39,710 42,965 40,423 42,024 41,019 39,722
_Coal 12,385| 15,218 16,824 23,038 24,900 24,822] 24,822
-Other 3,369 15,242| 29,304
IPP
_SPp 9,571 12,025 13,292] 13,619 13,724| 13,724] 15,978 13,724] 13,724] 13,724| 13,724
Imported| 2,701 2,690 2,690 2,861 2,793 2,840 3,084] 12,789 16,781] 18,309 18,142
Grand |97,75|103,68/110,43|117,87|124,96(132,78|141,89/151,99/163,08|174,20{185.,43
Total 9 5 6 3 9 2 2 0 7 9 0

Among the fuel types used in power generation in 2000, natural gas remained the major fuel. The
share of power generation by fuel type was as follows: natural gas 60.3%, lignite/coal 19.6%, fuel
oil 13.2%, hydropower 3.9% and imported electricity 2.8%. It is forecasted that natural gas will
remain the major fuel used in power generation in 2010, accounting for a share of 62.2%. The
share of power generation using lignite/coal as fuel will increase to 24.3% and that of power
import from the Lao PDR will increase to 9.8%. Nonetheless, power generation using fuel oil as
fuel will dramatically decrease from 13.2% in 2000 to only 1.1% in 2010. The share of hydropower

generation will slightly decrease to 2.7% in 2010.

Forecasted Power Generation by Fuel Type

Fuel Type Unit: %0

1980 | 1999 | 2000 | 2005 | 2010

Hydro 8.38 | 3.70 | 3.90 | 3.40 | 2.70
Natural Gas 0.00 | 59.00 | 60.30 | 65.60 | 62.20
Oil 77.30|17.20 | 13.30 | 2.30 | 1.10

Coal and Lignite 9.28 [ 17.70 | 19.60 | 26.50 | 24.30




Import 504 [ 240 | 2.80 | 2.20 | 9.80

Total 100.00[100.00{100.00j100.00|100.00

1.3 Oil Demand and Supply

(a) Consumption of Petroleum Products: In 2000, demand for petroleum products was 609
KBD, a 45% decrease from the 1999 records. The major reason was that the prices of petroleum
products during the year were so high that the overall petroleum consumption decreased.
Consumption of gasoline decreased by 3.9% and that of diesel by 2.0%. The main reason for the
decreased consumption of these two products was assumed to result from less use of cars by the
general public. As for fuel oil, the consumption dramatically decreased by 22.3% compared with
the 1999 records since EGAT had reduced the use of fuel oil for power generation and, as an
alternative, turned to use more natural gas, which is clean fuel and is cheaper than fuel oil.
Moreover, some industries had also shifted to use more natural gas instead of fuel oil. The share of
consumption by product type in 2000 was as follows: diesel, 42.4%; gasoline, 19.1%:; fuel oil,
17.5%; LPG, 11.0%; jet, 9.8% and kerosene, 0.1%.

Demand for petroleum products of Thailand in 2005 is expected to be 739 KBD, an average
increasing rate of 3.9%. Demand for gasoline, diesel, jet and LPG tends to increase while demand
for fuel oil will decrease. This will be in line with the policy on fuel utilization in power generation of
EGAT, i.e. to reduce the use of fuel oil and to promote the use of natural gas as a substitute. It is
anticipated that the demand for petroleum products in 2010 will be 932 KBD, an average
increasing rate of 4.7% with increasing demand for all petroleum product types except for
kerosene.

Given that EGAT has planned to reduce the use of fuel oil for power generation to only 8 KBD by
2010, the structure of petroleum product demand will change from that in 2000. That is, the share
of consumption by product type in 2010 will be as follows: diesel, 44.5%; gasoline, 21.4%:; LPG,
13.1%; fuel oil, 10.8% (a decrease from 17.5% in 2000); jet, 10.2% and kerosene, 0.1%.

During the period 2000-2010, petroleum product production capacity of Thailand will be
considerably higher than domestic demand. As a result, during the mentioned period, Thailand will
be an exporter of petroleum products.

Forecasted Petroleum Product Consumption

Consumption (KBD) Growth (%20) Share (20)
Sector
1999|2000|2005| 2010 (2000({2005|2010 |2000(2005|2010
LPG 58 67| 92 122 15.7] 6.5 5.8/ 11.0( 12.4f 13.1
Gasoline 1211 116, 154 199 -3.9 5.8 5.3 19.1 20.8 21.4
Kerosene 1 1 1 O -8.9 -5.4 -5.5 0.1 0.1 0.1
Jet Fuel 57| 60 77 95 5.2 5.2 4.3 9.8 10.4 10.2
Diesel 264 258 326 415 -2.0| 4.8 4.9 42.4) 44.1 44.5
High
261 256 324 412 -1.9| 4.8 5.0 42.1 43.8| 44.2
Speed
EGAT 2 1 0 0| -53.7[ -27.7| 1.5 0.2] 0.0 0.0
Others 259 255 323 412 -1.4 4.8 5.0 41.9( 43.8 44.2
Low Speed 2 2 2 3 -19.7| 3.4 2.9 0.3 0.3 0.3
Fuel Oil 137/ 107 89 100| -22.3] -3.5 2.4 17.5( 12.1] 10.8




EGAT 65 48 13 8| -26.3[-23.3] -10.0f 7.9 1.7 0.8

Others 72 58 77 93] -18.7| 5.6 3.9 9.6/ 10.4 10.0

TOTAL 638 609 739 932 -4.5| 3.9 4.7/100.0/100.0|100.0

An analysis of petroleum product consumption by economic sector in 2000 shows that the
transportation sector accounted for 62.5% of the total consumption, followed by the industrial
sector, 23.3% and others 14.2%. As for the consumption in 2010, the share of the transportation
sector will increase to 69.7% while that of the industrial sector will decrease to 16.4%, mainly due

to the decrease in utilization of petroleum products as fuel in power generation by EGAT. Other
sectors will account for the remaining 13.9%.

Forecasted Petroleum Consumption by Sector

Consumption (KBD) Growth (%26) Share (%20)
Sector

1999|2000]j2005|2010|2000|2005|2010(|2000 (2005 (2010

Transportation| 398 380 502 649 -4.5 5.7 5.3 62.5 67.9 69.7

Industry 157 142 131 153 -9.6( -1.6 3.2 23.3] 17.7] 16.4
Others 83| 86| 106 129 3.6 4.2 4.1 14.20 14.3] 13.9
Total 638| 609| 739 932 -4.6/ 3.9 4.8/100.0{100.0[100.0

(b) Production of Petroleum Products: Production of petroleum products in 2000 was 706
KBD, a decrease of 0.8% from 1999. In this year, certain refineries, such as Thai Oil, Bangchak

and Esso, did not operate at their full production capacity; the utilization ratio was merely at
88.2%.

The production in 2005 is estimated to be 905 KBD, accounting for an average increasing rate of
3.7% and that in 2010 to be 942 KBD, an average increasing rate of 0.8%. The production share
of each petroleum product will be rather stable during 2000-2001. In the year 2010, the

production share is expected as follows: diesel, 40.0%; gasoline, 21.8%; fuel oil, 16.2%; LPG,
12.3% and jet/kerosene, 9.7%.

Forecasted Petroleum Product Production

Production (KBD) Growth (26) Share (%6)
Sector
1999|2000(2005|2010|2000(2005|2010(2000|2005|2010
LPG 77 88 117 116| 15.1f 5.2 -0.2] 12.5 12.9 12.3
Gasoline 149 139 191 205 1.4 4.8/ 1.5 19.7| 21.1f 21.8

Jet/Kerosene 77 81 88 911 7.00 1.4 0.5 11.5 9.7 9.7

Diesel 274 277 306/ 337 10.6/ 3.8 0.6/ 39.2 40.5 40.0
Fuel Oil 135 121) 143 153 -6.3( 2.5 1.3 17.1] 15.8 16.2
Total 712 706 905 942 5.6/ 3.7 0.8/100.0{100.0[100.0

1.4 Oil Import Projection

For Thailand, the total consumption of crude oil in 1998 stood at an average of 708 KBD, down
from 757 KBD for 1997. The crude oil import in 1998 was 679 KBD, down from 729 KBD in 1997.



Thailand’s level of dependence on imports in both years was at approximately 95% and is
expected to continue in the foreseeable future. The major source of crude oil for Thailand is the
Middle East, which makes the country more vulnerable to possible disruptions in oil supply from
that region.

Crude Oil Imports

Source Unit: thousand barrels per day (KDB)

1997 1998 1999 2000
Middle East 562 574 557 500
Far East 141 96 104 132
Other Sources 26 9 39 43
Total Crude Import 729 679 700 675
Indigenous Crude 28 29 34 57
nggui:;fiin 757 708 734 732

Presently, Thailand is a net exporter of petroleum products. However, with increasing consumption
of petroleum products forecasted over the next 10 years and no significant refining capacity
increases planned, Thailand is projected to become a net importer of petroleum products by the
year 2010. This is reflected in the following table:

Present and Projected Exports (Imports) of Petroleum Products

Product Unit: thousand barrels per day (KBD)

1997 | 1998 |1999|2000 | 2001 (2005| 2010
LPG 17 15 23 21 22 25 (6)
Gasoline 33 29 29 20| 52 36 6
Ej;?sene/ Jet 5 s, 19 18 26 11 (5)
Diesel (6) 26 15 15 59 40 (37)
Fuel Oil @) (8) 10 0 44 54 52
Total 42 67 96 74 203 166 10

Note: Figures within () represent net imports.
1.5 Existing Crude and Petroleum Products Storage

The present total storage capacity of crude oil in Thailand is approximately 28 Mbbl (million
barrels) and the total storage of petroleum products (excluding LPG) is approximately 39 Mbbl.
This brings the total existing storage capacity to approximately 67 Mbbl, equivalent to 96 days of
consumption in 1997, well above the normal working requirements of 40-45 days. However, actual
stocks are lower than the storage capacity.

The six refineries account for essentially all the crude oil storage in Thailand. The total storage of
major petroleum products (excluding LPG) with these companies is at the level of 16.8 Mbbl. Apart



from the refinery storage, a significant portion of the storage capacity of petroleum products is
with oil traders and distributors.

Summary of Oil Storage Capacity in Thailand

Item Storage Capacity in million barrels (Mbbl)
Refineries Other Total
Gasoline 4.1 5.9 10.0)
Kerosene/Jet Fuel 1.9 2.5 4.4
Diesel 6.6 9.0 15.6
Fuel Qil 4.2 4.8 9.0
Products 16.8 22.2 39.0
Crude Oil 27.7 - 27.7
Total 44.5| 22.2 66.7

1.6 Mandatory Storage Level

At present, the only stockpiling is under the Fuel Act of 1978 which requires the private sector to
stockpile a certain percentage of the annual throughputs/sales amounts.

For crude oil, both producers and importers were required to stock 5% of annual throughput
(equivalent to about 18 days throughput) until December 1997. Marketers of petroleum products
were also required to stock 5% of annual throughput until December 1997. Importers of petroleum
products were required to stock 10% of annual imports (equivalent to about 36 days) until
December 1996. For diesel and fuel oil, this requirement was reduced to 5% in December 1997.

Oil Stockpiling Rates for Thailand

Prior to Dec 96 Dec96-Dec97 Dec97-Present
Production|lmportProduction{lmportProduction{lmport

Crude Oil 5% 5% 5% 5% 3% 3%

Gasoline 5% 10% 5% 10% 3% 6%

Kerosene/Jet 5% 10% 5% 10% 3% 6%

Diesel 5% 10% 5% 5% 3% 6%

Fuel Oil 5% 10% 5% 5% 3% 6%

Notes :

Stockpiling rates are given as percentage of total annual throughput or sales amounts.
Stockpiling obligations are over and above the normal working volume requirements of the
companies.

e Source: Department of Commercial Registration, Ministry of Commerce.

Due to the economic downturn in 1997, the mandatory stockpiling regulations require refineries to
stock 3% of crude oil based on their throughput (equivalent to about 11 days) and marketers and
importers to stock 3-6% of different petroleum products based on sales.



2. ENERGY SECURITY POLICY

Energy security policy remains the prime policy of the country as currently 60% of domestic
energy consumption has to depend on imported energy, and it is projected to increase to 80% in
the next decade. Therefore, it is important to promote domestic energy resource development,
both petroleum and coal resources. However, since the potential of our domestic energy resources
is quite low, in the long run, priorities will have to be given to energy cooperation with neighboring
countries. So far, we have made several agreements with our neighboring countries on energy
exploration and development for mutual utilization, including the construction of energy networks
in this region to enhance the regional energy security.

2.1 Promotion of Indigenous Energy Resource Development
e Domestic Oil

The Thai government aims to promote and encourage the exploration and development of
domestic petroleum resources, and encourage the application of petroleum information and
modern technology so that the petroleum exploration and development of the country would be
continuous and more efficient.

Moreover, foreign and Thai investors are encouraged to engage in joint ventures on energy
development projects at all stages of the business, for example, the crude oil transportation
pipeline system, refineries, storage terminals, distribution terminals and other infrastructure.

e Natural gas

Another strategy is to promote and encourage the exploration and development of natural gas in
the Joint Development Area (JDA) in compliance with the domestic demand and the development
of other natural gas-based projects, for example, a joint venture project on natural gas
development from the JDA and a joint venture project on the Trans-Thailand-Malaysia natural gas
pipeline.

e Coal

Promotion of the exploration for additional coal resources to ensure adequate primary energy
reserves for future use is encouraged, including speeding up concession granting to the private
sector to develop coal mines initially explored by the Department of Mineral Resources.

e Nuclear
There is no plan to use nuclear energy at least in the next 10 - 15 years.
e Hydro

Hydropower has been developed for power generation since 1964. The potential of hydropower in
Thailand is estimated at 15,155 megawatts (MW). As of April 2000, EGAT had 2,880 MW of
installed capacity of hydropower, whereas the Department of Energy Development and Promotion
(DEDP) and the Provincial Electricity Authority (PEA) operated 49 MW of installed capacity. The
remaining hydropower resources are difficult to exploit due to the environmental impact on the
resource areas a power project would entail. Therefore, future development of hydropower
resources will be limited to a few small-scale projects which are considered most economical and
environmentally friendly.

As part of the rural electrification program, bringing electricity to 98% of villages in Thailand by
1997, small hydropower sites have been identified as economically suitable for more accurate cost
estimates and detailed engineering work. It should be noted, however, that a thorough feasibility
study of a small hydropower project tends to indicate that the cost of electricity generated from a
suitable hydropower site can be more economical than electricity generated from a set of



photovoltaic plants. One way to further reduce the capital cost of a small hydropower plant is to
run a commercially available pump as a turbine.

2.2 Diversification of Energy Sources

Although oil will remain a major energy of the country, the ratio of the total demand will
continuously decrease, from 40.5% in 1999 to 39.4% in 2010. Moreover, Thailand also
emphasizes diversification of energy sources to secure a stable supply of energy. Natural gas and
coal will gradually replace oil, particularly for use as fuel in power generation and in the industrial
sector. Utilization of natural gas in power generation has been intensified since the year 2000.
Imported coal will play an important role as fuel in power generation by Independent Power
Producers (IPPs) from 2004 onwards.

(a) Power Purchase from Neighboring Countries

Negotiation with neighboring countries on energy development has been a means to provide an
adequate amount of energy to satisfy the demand of the country and to ensure the supply
security. Thailand has executed Memorandum of Understandings and/or power purchase
agreements with Lao PDR, Myanmar, the People’s Republic of China and Cambodia.

e Power purchase from Lao PDR

A Memorandum of Understanding (MOU) was signed on 4 June 1993, under which Thailand agreed
to purchase 1,500 MW of electricity from projects in Lao PDR. Later, a second MOU was signed on
19 June 1996, increasing the purchase to 3,000 MW by 2006. In addition, Lao PDR also agreed to
support passage of the transmission system from a third country, hence facilitating Thailand’s
purchase of power from Yunnan province of the People’s Republic of China in the future.

However, the decreasing demand after the economic crisis has made it necessary for Thailand to
delay the purchase of 3,000 MW from the Lao PDR to two phases. That is, to purchase 1,600 MW
by 2006 and 1,700 MW by 2008 to be in line with the decreasing demand.

e Power purchase from Myanmar

Myanmar has significant potential for hydro and natural gas. Preliminary studies by Myanmar
government on 196 projects indicate a total capacity of 37,000 MW. An MOU was signed on 4 July
1997 for Thailand to purchase up to 1,500 MW of electricity from projects in Myanmar by 2010.

e Power purchase for P.R. China

An MOU was sighed on 12 November 1998 for purchase of 3,000 MW from China by 2017. The
ADB estimates that Yunnan province of P.R. China has hydropower generating capability of 90,000
MW. The first possible project for power sale is Jing Hong Project, with 1,500 MW for sale to
Thailand.

e Power Sector Cooperation Program with Cambodia

According to the bilateral Agreement signed on 3 February 2000, Thailand agrees to promote
power trade and provide training and technical assistance relating to the power system to
Cambodia. Initially, Thailand will sell power to four provinces in Cambodia, i.e. Banteay Meanchey,
Battambang, Siem Reap and Koh Kong, with a total capacity of 20-30 MW. After the establishment
of the Thailand Power Pool in 2003, Thailand will support Cambodia to participate in this market.

(b) Promotion of Natural Gas Utilization

Resulting from the government’s policy to promote the use of natural gas instead of fuel oil in
power generation, utilization of natural gas in power generation continually increased from 42.3%
in 1995 to 59.0% in 1999. A plan has been set to modify EGAT’s power plants using fuel oil to be
able to use natural gas instead.



Most of domestic natural gas fields are located in the Gulf of Thailand. Foreign sources include
Malaysia-Thailand Joint Development Area (JDA), Yadana and Yetagun Fields in Myanmar.

It is expected that during the period 2000-2010, around 1,700-2,290 mmscfd of the total natural
gas supply would be obtained from domestic sources while around 530-990 mmscfd would be
imported from foreign sources.

(c ) Promotion of Coal Utilization

In 1999, total coal consumption in Thailand was about 22.8 million tons. Coal utilization in
electricity generation accounted for almost 70% of the total domestic coal consumption. The rest
was used as fuel in the industrial sector, comprising the cement industry, paper mill, fiber factory,
calcium oxide making process and tobacco curing.

Due to the comparatively low cost of supplies and low political risks of supply disruptions
compared with other major energy sources, it is foreseeable that coal will remain a major fuel,
next to natural gas, for electricity generation. Coal utilization by Independent Power Producers (or
IPPs) is expected to start in 2004, when some IPP plants are scheduled to complete, at a level of
about 3 million tons, and then is forecast to rapidly increase to 5.5 and 8.8 million tons in 2005
and 2010 respectively. For Small Power Producers (SPPs), coal demand is expected to be at a level
of 2.15 million tons per year during the period 2000 to 2010.

To address the concern over the impact of coal utilization on the environment, the application of
modern technology would also be encouraged so that utilization of coal in electricity generation
and in the industrial sector would cause minimal impacts on the environment.

(d) Promotion of New and Renewable Energy

To ensure that there will be adequate energy for future use, consideration has been given to all
potential energy resources that are both economically viable and environmentally friendly.
Renewable energy is clean energy; however, its development as a large resource cannot be
materialized and the production cost is still very high. Although renewable energy technologies
have nowadays been more sophisticated and hence have helped to reduce some of the production
costs, the overall costs are still high compared with those of commercial primary energy which is
currently in use.

Consequently, the government has to take the role in promoting renewable energy technology
development, using financial support from the Energy Conservation Promotion Fund (ENCON
Fund). The ENCON Fund had provided financial support to promote renewable energy utilization,
and renewable energy research and development. For example:

e Utilization of biogas technology

Promotion has been made on the establishment of a biogas system in livestock farms to make use
of manure, residues or wastewater by using biogas technology. This has not only alleviated the
farm owners’ energy cost for wastewater treatment but also produced biogas that can be used as
a substitute energy source for liquefied petroleum gas (LPG), petroleum and electricity.

e Promotion of Photovoltaic (PV) Power System

The Thai government has a target to increase the electricity generating capacity by using the solar
system at a minimum capacity of 4 MW nationwide by the end of 2001. A major project has been
implemented by EGAT with an installation of a 500-kW solar power system in Mae Hong Sorn
province, in the northern part of Thailand, of which the areas are mountainous in order to enhance
the security of the power system in the province. Since the topographical features of the province
are mountainous and the population is scattered in the mountainous areas, an enormous
investment on the grid system would, otherwise, have been required. An assessment will be made
on technical problems and impacts on the society and environment as well as the potential
investment by the private sector in constructing manufacturing plants to produce or assemble
solar cells and other component parts in Thailand.



The government has also allocated financial assistance from the ENCON Fund for various
demonstration projects on solar energy. Examples of such projects are:

0 the installation of solar cells on ten household rooftops in the Bangkok metropolitan area;

0 the installation of the PV-pumping system in rural villages, via the sub-district
administrative organizations, to help alleviate the water shortage problem

0 the R&D on the development of a solar dryer prototype to be used in the food drying
industry instead of the former steam dryers using fuel oil; and the feasibility study on the
installation of a solar power and wind energy system (hybrid system) on each island.

e Wind Energy

Wind is another source of energy that can be used instead of oil. However, there is still a lack of
up-to-date data on wind energy potential and the distribution of wind resources in Thailand.
Hence, there has not been much progress on the development of power generation projects or
other forms of use of wind energy resources. Consequently, the ENCON Fund has provided support
for the Department of Energy Development and Promotion (DEDP) to carry out a project to
compile existing wind energy data and those from weather-measuring satellites to develop a “Wind
Map.” This will help with the evaluation of the wind energy potential in Thailand for determination
of economic viability of wind energy and potential of wind resource development.

Besides, the ENCON Fund has supported the Provincial Electricity Authority (PEA) to carry out a
study on wind energy potential at four places on the south coast of Thailand. The wind
measurement system, especially designed to measure wind energy potential, has been installed by
the PEA to obtain accurate data for assessment of the feasibility of wind turbine installation for
power generation, the energy to be obtained from the wind turbine system and the operational
efficiency of the system. If the wind energy in the targeted areas is high, the PEA will further
install a grid-connected wind farm for power generation, with a minimum generating capacity of
1,000 kW.

e Utilization of Agricultural Residues as Fuel

Thailand, being an agricultural country, has a vast potential of agro-industrial residues and wastes
such as rice husk, sawdust, corncobs, coconut shells and outer covering, leaves, bagasse or
weeds, which are left decaying in the fields as fertilizer or awaiting burning. The ENCON Fund has
provided financial assistance for an R&D project on the utilization of agricultural residues or wastes
to generate energy as alternative fuel, called “the Green Fuel Briquette,” instead of using charcoal,
firewood, LPG or electricity.

Moreover, support has been given to a research on utilizing cassava rhizome, through gasification
process, to produce fuel gas to be used as fuel in solid waste incineration since cassava rhizome
has a high heating value. Wastes will be pre-heated prior to incineration in order to save energy.
The gasifier developed under this project can be used with other fuel types, e.g. fuel wood from
such trees as eucalyptus, horse tamarind, and other quick-growing trees. This will help get rid of
1-2 tons of small-sized wastes in the communities near the cassava growing areas.

e Promotion of Small Power Producers (SPPs) Using Renewable Energy as Fuel

The Thai government, via the ENCON Fund, has supported a study on the guidelines on
determining pricing subsidies for power generated by agricultural or industrial wastes (or
biomass). The amount of power generated can be used on site, and the excessive amount, if any,
can be sold back to the system of the Electricity Generating Authority of Thailand (EGAT) under
the Regulations for the Purchase of Power from Small Power Producers (SPPs).

During Phase 2 of the ENCON Program, covering the fiscal period 2000-2004, the ENCON Fund has
a clear policy to promote and support SPPs using biomass or other forms of renewable energy
(such as solar, biogas, municipal wastes) as fuel. An allocation of 2,060 million baht from the
ENCON Fund will be used in the form of pricing subsidies per unit of electricity (kwWh) generated by
renewable energy, on top of the EGAT’s SPP purchasing price. The objective of this project is to
maximize the use of domestic energy resources in power generation. This will help to reduce the



government burden on imported energy and to reduce the adverse impact on the environment
resulting from energy utilization. A target of 300 MW of generating capacity has been set for the
first five years of the project.

(e) Other Measures to secure energy supply include:

e Support the joint development of the interconnection transmission networks and power
purchase among the Greater Mekong Sub-region (GMS), in order to create mutual
economic benefits and reliability of the power system.

e Support the cooperation in developing power generation projects, especially hydro-power
projects and promote the private sector role in the power project development in the GMS.

e Accelerate negotiations with the governments of Vietham and Cambodia concerning
petroleum resources in contiguous or overlapping zones in the Gulf of Thailand so as to
foster exploration and development of petroleum resources.

e Encourage the Thai energy companies to enter joint ventures on energy development
abroad, which will help enhance the country’s energy supply security.

2.3 Improvement of Energy Efficiency
(a) Policy Measures

Promotion of efficient and economical use of energy is one challenge for which the government has
formulated policies and strategies to achieve. This is because efficient and economical use of
energy will help reduce not only investment requirements in energy supply but also fuel costs in
various production processes. In this regard, basic policy measures to be implemented are pricing
measures, provision of incentives, raising of the general public’'s awareness, and compulsory
measures. Some examples of the implementation to achieve this goal are as follows:

e Pricing Measures

First, the petroleum pricing structure has been revised so that it reflects the actual economic
costs of supply. The current pricing mechanism that allows prices to fluctuate according to the
market forces and competition will be maintained, without political intervention.

Next, the electricity tariff for both retail and wholesale levels has been improved in order to
reflect the actual supply costs and to be transparent. At the same time, an incentive system will be
created for the electricity utilities to improve their operational efficiency and service quality.

Guidelines in determining natural gas prices and pipeline tariff are being worked out, and a
clear and transparent regulatory system is being developed.

e Provision of Incentives

In addition, the Demand Side Management (DSM) Program has been intensified. The DSM
Program was established in 1993 to promote energy conservation and efficient use of electricity.
Market transformation strategy has been introduced, that is, local manufacturers and importers
are stimulated to produce and import energy-saving and efficient appliances while consumers are
provided with education and energy conservation awareness through various media.

Several campaigns have been launched with emphasis placed on utilization of high-efficiency
electric appliances, such as the voluntary labeling project for energy-efficient lighting equipment,
refrigerators, air-conditioners and motors.

Besides, intensive efforts have been made to speedily materialize the establishment of
Thailand's testing laboratories; promotion of high-efficiency equipment production; and
establishment of minimum energy efficiency standards, initially for six products, namely,
refrigerators, air-conditioners, motors, fluorescent lamp ballast, fluorescent tubes and compact
fluorescent.



e Public Awareness Campaigns

Public relations work has been implemented to raise people’s awareness and benefits to be
obtained from energy conservation. The PR activities are implemented under the “Divide by
Two” campaign, popularly known as “Harn Song (= 2).” The campaign aims at motivating the
general public to reduce energy consumption and to cut back the use of energy and natural
resources without reducing personal comfort or the quality of life.

Examples of activities are: the production of series of television commercials on energy
conservation which have proven to be very popular among the public, dissemination of energy
conservation issues through various types of media, energy camps for students, plays and cultural
shows based on energy conservation themes and the establishment of energy information centers
to disseminate materials, posters, and other printed matters on energy conservation and
renewable energy related issues.

e Compulsory Measures

These relate to mandatory energy conservation implementation as specified by laws and
regulations enforced under the Energy Conservation Promotion Act, involving designated factories
and buildings, government buildings and other buildings whose owners are interested in energy
conservation.

“Designated factories” and “designated buildings” are factories and buildings with an installed
electrical capacity of more than 1 MW or 1,175 kilovolt-amperes (kVA).

The owner of such a factory or building must conserve energy, audit and analyze energy utilization
in his factory/building, in accordance with the standards, criteria and methods prescribed in
relevant Ministerial Regulations. In this connection, the owner may request for a grant from the
ENCON Fund to undertake the requisite energy conservation measures.

In addition, the ENCON Fund also provides financial support for the improvement in the design or
construction of new government or state-enterprise buildings, with a view to conserving energy so
as to demonstrate the outcome of such implementation to the general public.

(b) Implementation Mechanism

e Energy Conservation Program: financial support to promote energy conservation
and renewable energy utilization

The Energy Conservation Promotion Act (the Act) was passed by the government in March 1992
with mandates to promote energy conservation discipline and energy conservation investment in
factories and buildings. This Act is seen as innovative as it blends incentives with mandatory
regulations to facilitate the implementation of mandated energy-efficiency measures. The Energy
Conservation Program is implemented under the Act.

One major tool of the government to promote energy conservation and use of renewable energy
and to facilitate the implementation of energy-efficiency measures is the Energy Conservation
Promotion Fund. The ENCON Fund provides financial support to government agencies, state
enterprises, non-government organizations, individuals, and businesses that wish to implement
measures to increase efficiency in energy utilization.

The Energy Conservation Program is divided into three sub-programs, namely: Compulsory
Program, Voluntary Program and Complementary Program.

- Compulsory Program, as detailed earlier, relates to mandatory energy conservation
implementation as specified by laws and regulations enforced under the Energy Conservation
Promotion Act, involving designated factories and buildings, government buildings and other
buildings whose owners are interested in energy conservation.



The Compulsory Program is overseen by the Department of Energy Development and Promotion
(DEDP).

- Voluntary Program involves provision of financial assistance by the Fund to support energy
conservation efforts by government and private agencies aiming at more efficient and economical
use of energy, promulgation of utilization of renewable energy which has less adverse impact on
the environment, promotion of products and services which contribute to energy conservation, as
well as promotion of R&D projects and development of energy conservation related technology.

- Complementary Program consists of training, public relations, and management & monitoring
sub-programs.

The Training Sub-Program aims to develop human resources with right skills and knowledge for
both the public and the private sectors so as to eventually achieve effective implementation of the
Energy Conservation Program as a whole.

The Public Relations (PR) Sub-Program is being undertaken to change consumers’ behavior with a
view to achieving energy saving objectives. PR activities are carried out under the “Divide by Two”
campaign as mentioned earlier. Efforts will continue to motivate people to save energy and change
their wasteful behavior in energy consumption. A particular theme will be developed for each year,
for example, in 2001 the tentative theme will be “Energy Saving in Transportation.”

The Management & Monitoring Sub-Program covers the expenditures of all government agencies
responsible for the implementation of the Energy Conservation Program.

The Voluntary and Complementary Programs are implemented by the National Energy Policy Office
(NEPO).

2.4 Emergency Preparedness of Oil Supply
e Policy to Establish and Build Emergency Oil Stockpile

The present stockpiling in Thailand consists only of mandatory storage requirements imposed on
the oil companies based on throughput/sales.

However, with a view to ensuring the energy security of the country, consideration on an official oil
stock is currently being made. The National Energy Policy Office has undertaken a study
onNational Oil Stockpiling Strategy and we are now considering stockpiling options utilized in other
countries in order to determine which model would be suitable and viable for application to
Thailand as well as the optimum level of the long-term oil stockpiling together with appropriate
implementation plan and institutional issues.

2.5 International Cooperation

Having bilateral/multilateral contracts with neighboring oil-exporting countries for the exchange of
energy products in emergency cases is another means to ensure energy supply security and to
protect the country against oil crises.

(a) APEC

The world oil situation could be addressed from both the supply and the demand ends. On the
supply side, many APEC member economies have been seeking increase of OPEC oil production.
OPEC agreed to increase oil production at several intervals during the course of the past few years.
However, prices have not responded in a downward direction to appropriate and sustainable levels.
APEC is better placed to address the demand side, and bring oil supply and demand closer to
equilibrium. The international oil price situation presents APEC with an opportunity to respond
within the boundaries of its existing fields of cooperation. The APEC Energy Working Group (EWG)
has an Expert Group on Energy Efficiency and Conservation as well as an Expert Group on New
and Renewable Energy Technologies.



In mid-2000, Thailand pursued the diplomatic efforts urging greater APEC cooperation in the issue
of oil and energy through the APEC EWG and APEC SOM mechanism. These efforts world merely
carried out without focusing merely on the interest of Thailand or any particular party, but focusing
on the interest of the APEC region as a whole. The interest of both oil exporting and oil importing
economies have been taken into account with a view to creating stability of the oil market and oil
prices as well as to enhancing steady and stable growth of the world economy.

With support from all APEC member economies, the energy security issue was finally addressed in
the APEC Leaders’ Declaration on the occasion of the Eighth APEC Economic Leader Meeting held in
Brunei Darussalam, on 15-16 November 2000. In the APEC Leaders’ Declaration, leaders
addressed their concern on the energy security that “We noted through the risks posed by oil price
volatility to the world economic recovery and for developing economies that are heavily dependent
on oil market conditions, and the need to stabilize prices at sustainable levels. We call for
appropriate increases in supplies and other necessary measures to promote long-term price
stability in the mutual interests of consumers and producers. We welcome the many ongoing
cooperation activities within APEC which will help reduce vulnerability and promote market stability
and note the efforts made this year by APEC members to address the volatility.”

The APEC Energy Working Group with support from Korea will arrange a planning meeting on
Energy Security Initiative, as endorsed by the Economic Leaders, in March 2001 in Seoul. The
meeting will focus mainly on oil stockpiling and oil market information.

(b) ASEAN
e ASEAN Petroleum Security Agreement (APSA)

At the Senior Officials’ Meeting on Energy of the Eighteenth ASEAN Ministers on Energy Meeting
(SOME of the 18" AMEM) in Hanoi, Vietnam, on 3 July 2000, the ASEAN Council on Petroleum
(ASCOPE) informed the meeting that all ten ASEAN member countries had already acceded
to/ratified the ASEAN Petroleum Security Agreement (APSA). This agreement stipulates that any
member country whose normal supply drops to less than 80% of its normal requirements can ask
the exporting members of ASEAN to supply 10% of said requirements.

Since the inception of the APSA in 1986, it has never been actually executed, although it was once
nearly implemented during the Gulf war crisis. In severe crude oil and/or petroleum product supply
disruptions affecting not only one single country, but the whole region, the security of oil supplies
from the neighboring countries could become uncertain and threatened. Neighboring countries
might not be able to increase their production fast enough and/or might decide to sell crude oil
and petroleum products at an inflated price.

A review of APSA is being undertaken by ASCOPE following its proposal at the SOME of 18"AMEM
in July 2000. After the review, the implementation procedures should be tested in a simulated
crisis situation, and amended as necessary to remedy possible deficiencies. The test would be
repeated until the process is streamlined.

e ASEAN Energy Network

At the 17" ASEAN Ministers on Energy Meeting (AMEM) held in Bangkok in July 1999, the Ministers
adopted the ASEAN Plan of Action for Energy Cooperation (1999-2004) which has served as the
guide in the identification, formulation and implementation of specific projects and activities in the
ASEAN energy sector. The Ministers also reaffirmed their commitment to the development of an
integrated ASEAN energy network consisting of the ASEAN Power Grid and the Trans-ASEAN
Gas Pipeline Projects as the ASEAN energy sector’s collective and coordinated program to
achieve sustainable economic growth, greater economic integration and international
competitiveness in the ASEAN region.

- ASEAN Power Grid The success of implementation of the ASEAN Power Grid will enhance the
potential for economic development in ASEAN as reliability of power supply will attract investors.
Member countries will benefit from the fuel mix for power generation. Also, the success of this



project implementation will necessitate sharing of technology, expertise and experience and this
will facilitate further cooperation among ASEAN countries.

The development of transmission infrastructure, which is essential for energy trade, is highlighted
to help sustain energy security, and the need to coordinate a framework for the establishment of
an ASEAN Power Pool in the future. Currently, many ASEAN countries are accelerating the
restructuring and privatization of the electricity supply industry, with the future establishment of
the ASEAN Power Pool in mind.

- Trans-ASEAN Gas Pipelines ASEAN gas pipelines are regionally considered an important
element for further economic recovery and sustained development, regional energy security, and
satisfying international requirements on the environment. Several gas pipeline projects have
already been identified or planned, linking various parts of the ASEAN region, including:

Malaysia - Thailand Joint Development Area (JDA) Pipeline
Indonesia (West Natuna and Sumatra) - Singapore Pipeline
Myanmar (Yadana) - Thailand Pipeline

Myanmar (Yetagun) - Thailand Pipeline, and

Sabah (Malaysia) - Palawan (Philippines) Pipeline.

cooop

As natural gas has good combustion qualities and will lead to fuel savings and lower emissions, it
is predicted that more gas fired power plants will be established. So the regional demand for gas
will significantly increase. Early completion of the Trans-ASEAN Gas Pipeline project will bring
about better quality of life for ASEAN, apart from the energy supply security.

(c) ASEAN-MITI

The Special Senior Officials’ Meeting on Energy (SOME) held in Jakarta on 11 March 2000 endorsed
the Terms of Reference and the holding of the SOME-MITI Consultations on Energy, to pave way
for closer cooperation between ASEAN and Japan in the cooperation areas, which cover Energy
Security Planning, Energy Efficiency and Conservation, and New & Renewable Energy. The first
consultation was held on 30 June 2000 back to back with the SOME/18"AMEM in Hanoi, during
which the SOME/MITI Energy Work Program for 2000-2001 was considered. The meeting also
stressed that the SOME-MITI Consultations must have tangible outcomes, especially in investment
promotional activities and in the mutual exchange of information on “best practices” in the energy
sector.

As a consequence of this, several meetings were organized. The First Meeting of the ASEAN Energy
Security Project was held in Bangkok on 4 November 2000, with a view to establishing the project
implementation, in particular the development of the report on “Energy Security Policies in ASEAN
Countries.” The Regional Meeting on the Energy Security Project was held on 14 December 2000 in
Tokyo, and the Third Meeting on the Energy Supply Security Planning in ASEAN on 15 January
2001 in Jakarta. Thailand participated in these meetings and exchanged information on Thailand
energy situation with other participants.

(d) International Energy Agency (I1EA)

Thailand has recently been approached by the IEA in early February 2001 to discuss energy
cooperation via energy dialogue and exchanges of energy information.

3. EMERGENCY MEASURES TO REMEDY OIL CRISIS
3.1 Elements of Emergency Preparedness
(a) Long-Term Measures

For any country, enhancing oil security requires both long-term and short-term measures. Long-
term measures could include:



Diversification of oil supply sources,

Improved oil use efficiency,

Alternative energy sources,

Improving market efficiency — privatization, liberalization of markets, removal of subsidies,

(b) Short-Term Measures

While long-term policy measures could reduce the risks of supply disruptions, alleviating the
effects of an oil crisis, once it occurs, requires short-term measures. Emergency preparedness and
response measures for the short-term are very important elements of a strategy for alleviating
some of the effects of an oil crisis, especially for countries as heavily dependent on imports as
Thailand. Short-term measures could include:

Information sharing,

Demand restraint,

Fuel substitution (limited between oil and gas),
Surge oil production, and

Emergency oil stocks.

Among these measures, except for information sharing which is essential, emergency oil stocks
seem to be the most important and useful means of dealing with an oil crisis because of the
limited effectiveness of other measures for certain countries.

3.2 Thailand’s Oil Security Policy
The present policy of Thailand is directed by the following:

e Qil stockpiling obligation on refineries and importers/marketers under the Petroleum Act
(enacted in 1978);
International cooperation: as detailed in Item 2.5.
Implementation plan on remedy and prevention of shortage under the Emergency Decree
(enacted in 1973): during a crisis, this decree provides the Prime Minister with extensive
authority in issuing orders on production, distribution, export, import etc. of all types of
liquid fuels. The decree also covers regulation or working hours and working days of
business establishments.

3.3 Emergency Decree of 1973

The Emergency Decree on Remedy and Prevention of Shortage of Petroleum Oil, B.E. 2516 (AD
1973) provides the Prime Minister with extensive authority in designating measures to remedy and
prevent shortage of petroleum products. Under the decree, the Prime Minister can issue orders on
the following matters:

1. Production, distribution, export, import, etc. of all types of liquid fuels;

2. Production or distribution of electricity;

3. Consumption of fuel oil and electricity by regulating working hours and working days of
business establishments; and

4. Rationing of all types of liquid fuels.

NEPO, as the central agency responsible for energy management and development in Thailand and
reporting directly to the Prime Minister, has direct responsibilities to conduct, oversee, and
coordinate actions in conformity with the legislation, which has thus far served as the enabling law
for the setting of prices for petroleum products and for establishment of the Oil Fund. NEPO,
therefore, has the direct responsibilities in managing the Oil Fund and in formulating policies and
measures relating petroleum product prices and the Oil Fund. The Oil Fund was created for
subsidizing the retail prices of LPG. Revenue is generated for this Fund by means of an extra tax in
the retail prices of gasoline, diesel and fuel oil. The current tax rates for this purpose are as
follows:



Product Tax Rate to Oil Fund
(Baht/litre)
As of 5 Jan 2001
Gasoline: ULG 95 0.50
ULG 91 0.30
ULG 87 0.30
High Speed Diesel 0.50
Low Speed Diesel 0.50
Fuel Oil 0.06

The Emergency Decree was originally issued for a period of one year but has since been extended
indefinitely. The provisions of the Decree have not been used so far and there are no detailed
implementation plans.

3.4 Emergency Response Measures

Severity levels of crisis should be clearly defined. A crisis, as defined by IEA, is a shortfall in supply
to 93% or less of normal requirements and should trigger measures for curbing demand and
increasing domestic supply, including:

e Applying fuel switching to the extent feasible to decrease the demand of crude oil and its
derivatives.

e Limiting and eventually eliminating export of petroleum products. This should be coupled
with international cooperation and sharing of information.

e Maximizing the production of domestic oil and gas to the extent feasible by utilizing surge
production capacity.

e Demand restraint. There are various degrees of demand restraint measures as outlined in
the following table.

Prior to a crisis, only Persuasion and Public Information measures are warranted. If a crisis sets in,
Administrative Measures may be necessary. Finally, as a last resort, if a crisis persists for a long
time, more severe measures including Allocation and Rationing may be utilized.

It must be emphasized that curbing demand incurs a heavy penalty due to its negative effect on
the GDP.

e Drawdown from the strategic reserve is perhaps the most important measure in a crisis. It
has to be done in cooperation with other countries.
e Invoking APSA to provide additional supplies from oil producing ASEAN countries.

A more severe crisis (perhaps defined as shortfall to 90% or less of normal requirements) would
require more severe measures. The most important measure, of course, would be drawing down
on the strategic reserve.

Degrees of Demand Restraint Measures

Persuasion and Public Information

Measure Activity Targeted

Road Transport/Air Conditioning/

L t i i S
OW COSt persuasion campaign nghtlng

Strong publicity campaign

Road Transport/Air Conditioning/




Lighting

Administrative Measure

Measure Activity Targeted

Increased Surveillance of Existing

Speed Limits Road Transport

Compulsory Reductions in Cooling

and Lighting in Public Buildings Air Conditioning /Ambient Lighting

Car-Pooling Road Transport
Reduction of Speed Limits Road Transport
Sunday Driving Bans Road Transport

Odd and Even License Plate

. . Road Transport
Fueling Restrictions P

Tax Increases on Petroleum

Products Specific Petroleum Products

Reduced Opening Hours of Service

Stations Road Transport

Allocation and Rationing Measures

Measure Activity Targeted

Percentage Reduction Bulk Users |Crude Oil and Petroleum Products

Percentage Reduction to Retailers |Petroleum Products

Rationing with coupons to retailer

Petroleum Products
or end users

3.5 Organizations

Thailand’s energy policies and plans are developed by the National Energy Policy Council (NEPC)
which is chaired by the Prime Mister of Thailand with Ministers from related Ministries as
committee members. The NEPC is in charge of developing and overseeing all aspects of the
national energy policy and the national energy management plan. The National Energy Policy
Office (NEPO) acts as the Secretariat to the NEPC.

One of the important responsibilities of NEPO is recommending measures to remedy and prevent
shortage of petroleum products as well as coordinating the activities of related agencies under
these measures. The Department of Commercial Registration (DCR), Ministry of Commerce,
monitors in compliance with the current mandatory stockpiling requirements imposed on oil
companies.

4. CONCLUSION

Thailand recognizes the importance of emergency preparedness of energy supply since we have to
depend substantially on energy import, especially oil. Emphasis has been placed on diversification
of energy sources and efficient and economical use of energy. Thailand’s oil dependency has
decreased a great deal from 93.6% in 1980 to 55.1% in 2000. As oil stockpiling would be crucial
for the remedy of oil shortage or crisis, serious consideration would be required on establishing an
official oil stock. The National Energy Policy Office has undertaken a study on National Oil
Stockpiling Strategy and we are now considering stockpiling options utilized in other countries in
order to determine which model would be suitable and viable for application to Thailand.



In addition, Thailand will support cooperation in improving the ASEAN Petroleum Security
Agreement (APSA) so that its implementation would be efficient as that of IEA. Also, we are willing
to share energy information and exchange energy dialogue at both intra-regional and inter-
regional levels with a view to strengthening the energy security in Asia.

&, NEPO Online

National Energy Policy Office
Energy Policy Journal, Volume 51, January-March 2001
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LhaunnsA swmﬁwﬁu}uu‘ﬂuﬂ%umqoﬁu $0.5 siaunsIa i"iol,f]umsﬂ%mh
AmNIAUNNUAURIUNTY uarnsilaganuandssdrtuasisvnaulu
8nigalsn ‘nmu'mumu‘ﬁu‘luaLusn'lvl,ma‘la’mumsu'lmnmmavim g1usu
A fza wavien Wunauiiuiiaangaaiauin luzasiaiudasnisiu
Aiamatunue vl diudianay $3, $1 uay $1 6au1sisa aURGAU

WWaununwus snaiudsasdaainastaanylddiudigetiu s1a1ainuy
LUUGU AA LRYLAN ﬂsnmm"uu $0.5, $1.5 uas $1.5 saunsisa auady G
uarsdFudiuausantintudiy wazanudasnisiduastinduiuudunaziinggu
wnlugiaafBugetiu dusuihiudiie mmﬁmuunmuwaoLaLi’mmaumua
296 ULRaY m‘lummmaomsumummjwmnmaawu ummuumvﬁa
WBunauifuiaangeaialulbunugs finalvinaludauiiindasaudias $1
ARAUNSLIR

Tuagusnuadtfauiiuiau swmuwumLsasﬂlummmasaamiﬂsmnwamﬂmm
1ddFudrdudssuna $1 saunsisa sﬁomumsﬂsnmuﬂmumumu ILRYINAN
vihrinsaniiunansndnuasiatla swmumpmwﬁuaaqmu 95 wudiuaan
U 92 ANA ALa uayta L Juin 20 Juraunesiun agn $30.1, $28.8,
$27.6, $25.6 way $21.4 siaun5tsa MUY

s1andndaeiindiudiisaslludeatuls
nUE o LIArEaNYS / Ussa



o901 | Wwudu | wudu | Ae |Alrauyul e LA

ABNLNY |ABNINY 92 187 | (2%S) | (3.5%S)

95
2542 21.02 20.20 21.44| 19.14 |16.14| 15.74
2543 32.64 30.20 34.39| 32.58 |25.41| 24.66

2544 (2 \heau)| 30.76 29.35 |29.84| 27.96 |21.61| 20.60

U.A. 30.01 28.75 |29.08 28.41 |20.84| 19.79
NN, 31.51 29.96 |30.61| 27.51 |[22.39| 21.42
f.ar 30.68 29.00 |29.26( 26.52 |22.45| 21.68
20 4. 28.75 26.85 |27.55 25.63 |21.42| 20.80

* 1-20 Junau 2544

3. gnunisaisiatindiuidaavaasing

3.1 saaaaddn

Wauunsau 2544 sianaddnihiuuudurasinadiudu 1 ae F1uu 30
809A/8a5 U5uad 1 A5 AU 20 8avd/das indudizasiaaliua 1 a3
U 20 0WA/Ans haunuaWusinTuuuduliutiu 3 39 531 90
8019A/805 U5uRe 1 A58 I1uu 30 &a19A/Aa5 UTudtranyuiliudiu 2
A39 79U 50 A019A/80T uazdiuay 3 A%9 53U 70 8019d/8aT uazluausn
uadifaufiunay lafinmsdiunamanaddniniuiuudunastiiaaiiu 1 a39 30
809A/8a7 U3uad 1 A39 11U 20 8a9d/aas Taasiannaldnigiu
gu5agduadivne e Fud 20 furau 2544 ihduuudiuaaninu 95, 91, 87 uay
ALaanyulsl agiseau 16.39, 15.39, 14.97 uag 13.04 11n/8a3 anuaisu

s1a121alan
uude  un / /65

4291981 LT LTy WUTY | AlTauyu

aantnu 95(aantnu 91 |(aantnu 87 Lg"J

2542 11.99 11.18 10.72 8.97

2543 15.64 14.68 14.26 12.95

2544 (2 \had) 16.13 15.13 14.71 13.27




anaAN 15.86 14.86 14.44 13.43

NNAWUS 16.36 15.36 14.95 13.23
Fupu* 16.40 15.40 14.87 13.05
20 H.A. 16.39 15.39 14.98 13.04

* 1-20 §1.a. 2544

3.2 A1N15AAA WATANNITNAY

Tuzhedutfauunsaunaiiiiulusaialandiudigediu wasnaanaddniu
Uszinalaignunsadfudiannlanu dnisaaialaasuuasilssinaldanadsn
nI15LdY 1 N/das navanniiuanseaIaldGuaduditiu Taasaus

AL auNnTIANIuivlataiaunuaIius ANsaIAaLATeauLsTNaL 1.2-
1.4 1n/&as AnsaaaRanANdafusiuasilssing iauunsiau thau
AUANWUS uatfaulivnay atinsyau 1.19, 1.30 uag 1.15 un/das aURI6AU

dmsnmmsnau nnnsinaiiudsasllugiaaadaaaudiag Wa
WanuAus AtinTudiy m’mmmLmnmosvmwswmumumuu,awnmu'mu
msasﬂuﬂnaa ANsnduTeliudIanay TaaTuhvihaunnsau ANsn&uat)
fiszdu 1.0-1.2 1n/das ($4-4.5 siauniLIn) u,avmoLmeumaunumwuﬁaomu
Waudiuau mmsnauﬂsumamaomaﬂmsvmmwm 0.4-0.6 un/ &as ($1.5-
2 AaUI5LIR) ‘luwmmmmsnaummumuaﬂ‘lusumu $3-4 siaunsLsa

' P |
ANNNSAAA LR AAAILSE NG
NUIE: UNNGIARAT

B9LIR LUUTY LT Y GIGT Lans

2RNWNU 95 | aBNWIY 87-91 |UsuL5

2542 1.4523 1.2381 0.7127 | 0.8442
2543 1.4799 1.2389 0.6799 | 0.8205
2544 (2 1hau) 1.6730 1.5058 1.2137 | 1.2648
anaAd 1.5620 1.3998 1.1503 | 1.1930
NNANWUE 1.7085 1.5378 1.2560 | 1.3038

uaur 1.5460 1.3811 1.1033 | 1.1545




18 {.n. 1.8713 1.7622 1.2181| 1.3179

ANN1ISNAU
NUIE: UNNGIARAT

TR | AINISNAYN | LUUTU | lUuTURAN | AlTauy

598 |@anvu 95| 1w 87-91 159 (3.5%S)

=2

LA

2542 0.3880 | 0.4448 0.3945 | 0.4077 | 0.3263
2543 0.9994 1.0423 0.9764 1.0609 | 0.7749
2544 (2 A

) 0.7151 0.7987 0.7446 0.7526 | 0.5406

unaAy 1.0177 1.1198 1.0430 1.0802 | 0.7531

nuAWUS | 0.4125 | 0.4776 | 0.4462 | 0.4249 | 0.3282

Tuaur 0.5106 0.5491 0.5605 0.5246 | 0.4197

18 .. 0.4698 0.5224 0.5087 0.4843 | 0.3878

* 1-18 filunau 2544

&, NEPO Online

F11NIIUAULATTUAITU LU AWRIITULLIAIU G
2715815 UTHUNANAIIIY AU 51 uAs1AN-TuNAN 2544
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garun19ainavvIuil 2543

1. danun1sain1snan A5 tadnazrna1stItNNaYIIUY
v alafel

wsgAalnad 2543 feavagluziefiudaaifiasandaiel 2542 Tuziend
wsnaasiliinsuenadicatiiasusladzanfiadlunivnivnauadll auliNaNae
fudtanaunssulud 2543 uenamiiiaviasas 3 TEaARIRATINNUIAELY
BuALAZIRA AadTEIAILENEAIANLKNUNINAALNaRIaan TunasLRnliY
AaNudasnIsaaluldseindfvatluseausl vinlrinandan1nang1 Ny
aenadluunn

ANADINMTWAINULTINW Al navlssinaTull 2543 Lﬁu‘ﬁutﬁﬂaéaﬂas 2.7
Wawisududl 2542 nstdmasssnané TWdinaein waglWwihidduiulu
aas gy lusaginsididuduuay idudsagdsinnenslddnluduazdu
Auanay Msndatintiviaaas 7.5 wudmAunsindignaiiniuiviaaas
9.8 WatnauduilnauginalidadIun1sNININAIINUINAGIIUTILNA LANZY
Anszausanay 58.5 Tull 2542 (flusauay 62.5 uil 2543

A = o L Qs - o
n157391 1 A5 ANSKHEAR LazNA1ISULANWEYII UL IW Sl 2f el
“ule  LAgULYINWB LTI RUNTuA U/ Tu

Asulaauuilas
2542 | 2543 (%)

2542 | 2543
n15ldf @ 1,125.1 1,155.3 3.3 2.7
NITNRG 549.3 590.3 4.8 7.5
N151ULdN (§nh) 657.6 722.2 5.8 9.8
mMaulasuulasadan 6.3 71.9 - -
A TNl duwaveu 755 85 2 191 129
(Non-Energy use)
n151LdN /01518 (%) 58.5 62.5
2HAIINTULNELAIUDY

4.2 4.5%%

LATIHSAA (%)

1. wasuLdanwndiad Usznaudie intudiu Aasssung aau
LULEN WAaAagiiTugsagd IWiaandvinuazaiu
Hu/anlus



2. mMslilinumsudaundadadan wazn13ldi iy
WU (Non-Energy use) lawa nsldenusnaa NGL
Condensate LPG way Napthatfluinatuluassivinssuiling
LAl

3. ** dszananstaaadinuaaenIsuNISWRIUINTSLATH AR
LAZHIANLIUH

1.1 a9l WBunamstdnavouiowaiaegiull 2543 Wndusanay 2.7 1an
A ldMaassumé uazlwdnaviiuazindAniuluansiasay 15.8 uas
60.9 auadu nstdAasssuadiiindunnnidifunaniain A3 14 lu SPP
warluanavnssuRndusanay 14.4 uay 22.6 mua1du uanannil fou 14
naanszU LW navw ¥ wlaIWiadse (Ussinalng) Ada (IPT) doduvin
mswamna Juii 14 f9man 2543 uasuiEn TRI Energy Company Ltd. 16
Buneaavanadinszuuiiatdiay wsau 2543

A Qv o~ o
MN1319 2 n'\'s‘l?}'waw'\miﬁaw\mwu
H“ule  LAgULYINWULSIRUNTuA Y/ Tu

2542 2543
a9
336 ﬁ?)i's)u wlaauuilag

, (%)
LRUPLERY | 6112 5804 502 5.0
Ul
AaisTsNLNG 336.2| 3895 337 15.8
gzv"“mmm“ 158.6) 1548  13.4 2.4
itihmanh 19.1 306 2.7 60.9
wasuULN

5% 1,125.1/1,155.3 100.0 2.7




=10
-15

(%)

HHFIN TV FYTNS L T WA LT WA e

(A, 2038 - A, 2043

Hn .
/N VAL GATY
e - PVMIN \A
-I”E”'E'”E”EHIE”'EHI‘SH'o_E”'E”'E'Va'E'“E”'E”,'gr _”'E 'Ellglﬁlwg'{””
‘E A L v Au/ 4 5 M

A ldwaYuLTIWdlgTugaving Tull 2543 tAndiuiaviaaas 1.0 1aans
TiinTutiatwde uasdn'lud/aruiuanay frunstdmasssuansnas i
(FWINANHANNN SPP éael) LANTusaare 18.1 uae 7.8 auaau tlatviay

AUl uun

k)]
26

dnrarsrergdrmaims lidngondirddugaima

(¥.R. 2538 - sA. 2543)

20

15

10

[

A
AL WTIVIN I
AL N
. . Wi
EE%EEEiEEaL‘}\ﬁEazH Emémz'”‘.;"EIW'HHUQUFI

WA

LY

1.2 Mswin MsnAandsoudowidludlull 2543 tAndusasas 7.5 fawfiay
Audl 2542 mMsudsshuluaiiuliuiaganiziniuau anvjuniswdaa1udn’lud
anaviaaay 10.1 wiavannnisldaruituninidinlunaaasinnssunaunuaiu
an'lud aztiuldgannfinnsundinaufulindusaaas 27.3 AMTNAANAIITUT]



F1uTIEU 590.3 WurnsisatnTuau/su uaniunisndafdassurdsanay
59.5 an'ludsaaay 18.2 ifudusaaay 9.8 aautautansaaay 8.1 wazluin
wavulsauay 4.4

A = (-7 - o
MN15191N 3 ANTHAMNAIIIULTIW Ol 21 el
“ule  LALULYINWULSIeRUNTuA U/ Tu

2542 2543

iSua | dadu A9
(%) plasuuilas

(%0)
nsTudiy 34.0 58.1 9.8 70.8
ANATITUAG 335.7 351.1 59.5 4.6
ADULAULRN 45,2 47.7 8.1 5.5
auldnlus 119.3 107.3 18.2 -10.1
M waein 15.1 26.2 4.4 72.9
771 549.3 590.3 100.0 7.5

1.3 Asuain Bunansidn(@ng) wavouldvwidizdglull 2543 agjfisyau
722.2 Wuinsusaindudu/iu tRuliudiviaaas 9.8 Lﬂuwammvnmsﬁnﬁﬂwﬂ'\
Nniszvdiauinuiuliuiagay 14.7 msundnauiuinduiaaas 27.3
taganniun1dinnduluansnnssu wag SPP

uanNHuginsu N A AssTHENHIANEN LURIENATUIULRLURRILEATAU
viauNtdiiy iawleTulse W2y 31uu38.5 Wuunsisauiudusaiu

a15191 4 Usuainisiinin (fvaan) waverutdIwei el
nie - s vinWuussaudufu/iu

2542 2543
ns
Bner | waguuwildas
(%0)
WnsTudiu 698.9 675.0 -3.4
ANAFTTNUE 0.5 38.5 -
hisfussasy (75.0) (43.5) -42.0
AAULAULRN (11.7) (4.4) -62.3
AR 41.0 52.2 27.3
LR 3.9 4.5 14.7
57 657.6 722.2 9.8

2. dOUNANITAUNAYIIULLAAZAUR



2.1 Aaiss5u26 Bunamsulauaznisliiiuassuanfuacil 2543 LVANgIY
atingsiaiiiag vivil asanniasssuenddudiaiwdsinalvdntlanisiu
NanMliagnidawdsufindu vihliaadguasdusyulifins gy
F5IULNENAUNY TALLANIZNSHAR TN Tae nviw. ldiARuns A sssuaG
qummLmum'sfl?ju'mutmmm;u ﬂvsunannuwamnmmmaﬂummgﬂuﬁm
goliuadesaifiasgaaunssuilinnduiaivia LPG (Huidiaiweléilaauin
TiAaassnanfuny 1y Aguisenaulniu gGowaaldie LPG Tunisudnlwin
maamutaa“l,rﬁLﬂﬁﬂumiﬁﬁmﬁﬁmjwﬁLﬁuﬁulﬂuﬁu ASHARLAzUILIN A
555026 Tull 2543 amnsvmu 1,954 uay 214 augnuddne/iu mumm.l
suilu 2,168 drugnunadva/iu doindubesanay 15.8 fawiaufull 2542

UNRINRAAAEIINUNATI Alvaifign da unasuana Tutl 2543 f1Bunan1snan
anaviaaay 5.0 tiaiauduil 2542 TaanAnaLTiseaU 550 &1ugnuiadna/u
neiliflasannugaiiadantingeluidiauduenawdunaidszuna 10 Ju unads
fAAyaug laun unasasion unaana unaIuIuLazIngINa Taaaniy
LRAILUYAUAUDILIEN LaWTau BN 1sNaRlatNugeduunnnnseeu
30 &ugnunddWe/Fulull 2542 1flu 97 S ugnunddwe/iu Tuil 2543 unas
TWaY uazuuaIaAuaILsENgluLAa insnadatarageliunnniduiy
Ad1IAE NTLEU 67 way 24 Augnunadne/Tu Tull 2542 unasinszau 234
uaz 71 aqugnuadwe/ulull 2543 euareu uananalidelinnsuidiain
SUAWWIANN 2 wravha NanuaenauIiamdule I nlse Wz
TaaBuidNldnda lWiiwawdlrdlussuudsiundzgauna 230 MW ague
Wauguay 2542 Taadunauingngl 2543 fiszdu 179 arugnunafwe/Ju
warBFudnanuaaaInuluiaunaEANAN 2543 Asvduiads 35 &1u
anuaAna/Ju

A15197 5 NNSHARAN2AS5UAE
nihe - A ugnundina/iu

2542 2543

Usua | dadru (206)
wuavan'ing WA (1,719 1,824 84.1
SERPAN Unocall 306 279 12.9
GIER) Unocal 171 126 5.8
WuIULaYINgINR Unocal 253 209 9.6
gnale Unocal 73 54 2.5
AzwILLazdaInag Unocal 71 74 3.4
UITNA Unocal 14 14 0.6
GER Ak Unocal 4 1 0.05
1nfiunsg Unocal 16 24 1.1
daniin Unocal 9 3 0.1
Ualuay Unocal 32 31 1.4
"Twau Unocal 67 234 10.8
f316 Unocal 24 71 3.3




19N 2A PTT E&P| 578 550 25.4
MUATIU Chevron 72 57| 2.6
LUEYANA Chevron 30 97 4.5
wyavLULN 149 130 6.0
WA Ess] 93 71 3.3
8506 Thai Shel|l 56 59 2.7
uuavUL2In 3 214 9.9
ENATUN FUANNUN 3 179 8.3
LIRNNU FRATWNIUN - 35 1.6

57U 1,871 2,168 100.0

2.2 Maisssuadiial (NGL) ﬂ%mmmswamaﬂmumn 8,673 un5L3a/iu v
fnIBunamsuaning Wasanlsouandiamiad 1 neAAaNLUTITNEN
dszahlluasunanldansziiuiy °lu°zh\1Lmauﬁomﬂmﬂupajﬂsvmm 17 u

2t 'lsAe N Watlsaudauduil 2542 asndadentindiusasay 33.1 una
astdludssinaagluseau 6,097 ussa/Tu dsenaudia nsldluansinnssuy
fvinazane (Solvent) 5,696 un5isa/fu uarlilulsenadu 401 ufisa/fu 8n
muuuoaqaan"l,ﬂa'mmﬂﬂaﬂsummaaﬂiﬂs AU 2,570 UN5LIR/TU aaadIsat
8y 24.9 Jawiauduil 2542

A =3
M13199 6 ASHEAR A1sdvaanttazn1sTal NGL
wulE : ussa/iu

518015 2542 2543
n1s
B ayuldauuilas 56:):6114
(%) (%0)
N1THAR 6,515 | 8,673 33.1
n1svaan 3,423 | 2,570 -24.9
A5 14 3,403 | 6,097 79.1 100.0
- paulITy 464 | 401 -13.8 6.4
- SOLVENT 2,939 | 5,696 93.8 93.4

2.3 thiiudiu Winansndalull 2543 aglusziu 58,096 usisa/fu indy
fivsaaae 70.8 unaINAaN&EAL Aa WRIRBANAAA 23,547 L5LIa/iu Aa
Lﬂuﬁmmusaﬂav 40.5 LLavLmaaanamﬁmaansa:mumlsauﬂ%mmmswamim
meomuamomamaa el 2543 wAaTisedy 24,421 1nfisa/Su Aaflusaaas
42.0 waomswammv]m uanantudTnrainTutas s ¥n N uasi3u vin
ATHARENATI A LmaouuaomuLsummswamha"l,msu'\mwnwaaﬂ 2543 a8
nanlaluszdy 263 1N55a/5u Hnansnaatinudunelullsanalut 2543
Aaflusaaay 7.9 2a9ANUGaINTTuALTATEluA1sA&Y (Crude Intake)
Wity Fedaviintiinannsivdssindadiuiu 674,978 unsisa/du Aatduyadn
seunen 285,862 auun T,mmi'\Lﬂw'\nl,maiqm"‘iuaanna'm Saaae 74.0
whavayIuaanlng saaay 19.6 uarannLNaIaUg 5atay 6.4



A15197 7 ANSHAAUNSIUALILENANURAY
nulE : ussa/du

WU WNAR 2542 2543
suan S
(%0)
1. &0k Thai Shell 23,384 23,547 40.5
2. 5 Thai Shell 33 102 0.2
NsELAEN
3. 1uavdn  [Thai Shell 2 - -
4. iuavau  [Thai Shell - 263 0.5
5. Muazdu |Chevron 5,056 7,474 12.9
6. tugyau@  |[Chevron 3,223 24,421 42.0
7. #he nauna 996 881 1.5
WRIIITUNIIT
8. nilouay flan. su.
a4 (BPuA) 546 549 0.9
O WVANURL) ik central| 570 636 11
193079
Pacific Tiger
a - [Energy
10. T3 (Thailand) 140 201 0.3
Ltd.
Pacific Tiger
Energy
11. AW (Thailand) 21 21 0.04
Ltd.
12. Yaueu [Thai Shell 36 - -
92U 34,006 58,096 100.0

2.4 an'lue/auiiu Hnansudadnludlull 2543 f41uu 17,786 Wuau
anavIanay 2.6 Walinudull 2542 1aasasay 76.8 lumsndnanniuiiasu
nzaadM s Iihdandauvslssinalne (nWn.) Nidasaaay 23.2 HAAAN
wlladtanzu MINNANAAT1aTral Aa V3N 1hul Ade (LKdw) deadiunisg
nanAaLusasay 10.9 uazuddn aruul da (Wndu) dasrusasay 6.3
an"Lummwam“me"Lﬂ“lmumswam"l,wmm‘iso“l,wmu,uLmv uIui1g,121
Wudiu Windiwdntiaaiassanay 1.6 Wialauduil 2542

nsldanlus/arufiulumeansinnssuuasnisuda Wi (tawie SPP) fidnuu
Wy 7,572 wWusu wanuflunnstdauiiuingnaiuiu 4,172 wudu iiudiude
saaay 27.3 WiauBawAaudull 2542 LLazvmja"l?ian”lummwamvlrﬂ‘tuﬂszmm
AU 3,400 Wudu anavivsasay 33.1 elliiluwanrannaruiuiinuing
AMATNEY uazlisnA1gnay m‘lvimﬂamanvinssu‘l?jmuumwmuﬂsunaunu
msidawaafindy ldun JiasidanTdn (Petroleum Coke) tiinanldiiiia



naununsidarudunacsdnludiaaanziuaasnnssugdinus 3910194
MnuMstiddnlud/auituanavianas 7.7

A15197 8 NsHAALazN15IT AN U/ audiu
nue - WUy

2542 2543
. FasAn| Fadru
(%) (%)

AsHAananlus
AT IWANANaN&aY 12,021| 13,652 13.6 76.8
Lilavlanay 6,240, 4,134 -33.8 23.2

- 1ihuy 2,794 1,938 -30.6 10.9

- UUN 1,567 1,123 -28.3 6.3

- 51&‘] 1,879 1,073 -42.9 6.0
ERRY 18,261 17,786 -2.6 100.0
AU a Uiy 3,278 4,172 27.3
Astaianlus

HARNTYLA LWAN 13,894114,121** 1.6 80.6

A0&INNITU 5,085 3,400 -33.1 19.4

374 18,979 17,520 -7.7 100.0

** BunamstitunnninfBunanisede Wasan ank. dadnludaauning
nantu N Tdudulaludnuiing twaudlailywiGasdoniaday

2.5 ﬁjﬁud'\ﬁagﬂ ms‘lﬁﬁwﬁumL“%agﬂ"l,ﬁmaaﬁmoluﬂ 2543 1aaiiunanig
lifagNszau 603.6WuULN5LIa/TU Aeavsanas 4.2 Walkauviaudull 2542
nsldiniudusagllddiudigetiuluie 2 wauusnaaell 2543 uagiliud?
anavaatiadauiivdarall nanha thaunaIAl NAAINILUY LRESUNANAARY
588R¢ 5.6 6.2 WAL 7.6 AUAIGU



ar wr Wi o . o=
‘BHE"I‘H"IH‘.Iﬁﬂﬁﬂﬂﬂﬁﬂﬂ1flﬁ'ﬂ1ﬂuﬁ1LEQEﬂ

1l 2535 - an. 2543

%6)

30

20

10 hw

D VN AV N
ﬁzzamﬁg“sazwﬁzsai}ﬁ 1P VAT DS

-10 -, -

\-J\_‘\f
-20
=30

Ltﬁjwﬁmswmswmﬂé\”'maon'ﬁ‘h"jﬁwﬁuai'n%asﬂ‘luﬂ 2543 2ALRAIRINAN W6
Tsanaumo‘iso“l,mwumsnau 1éuA Tsundu'lneaass Ladle wasiiila
Luaomnwamwamsaoaan HumaliBuransidisiuduiianisnau Crude
Intake) quwyajnsumu 742 Wuunsisa/Fuludl 2542 iy 750 Wunsisa/fulu
1l 2543 wiaudiudaiiusaaay 1.0 AALIUTIINAULINANN AARIAINTTAL 95
Wuunsisa/su mda 86 Wuun$isa/su Tsonduiiniuszaas NARVAINTTAU 148
Wuwnsisa/su da 143 Wuunsisa/Sunasisendudaans n1snduanadann
5261 150 Wuusisa/dulull 2542 wida 143 Wuunsisa/dului 2543 Tu
AMNPIUNTHRIAHIAIFINIIANNGaINIT LA aTudssng vialnilinnsgeaan
(&1n3) IuIu 83.2 Wuunssa/u ’imzmmsaioaanwamﬂmmumumtsasﬂmn
#fin Seasdaminiudsaslusazuiia gl



(“o)

ans mspenaAIrensiiindudusasy
1l 2539 - n.a. 2543

30

20

10

=10

-20

vsiuuudy Burans4luil 2543 aglusedu 116.5 Wu
115158/ anadIsaLay 3.8 Luamunnuﬂ 2542 &nARANNIANN
nslilusasudfionsraadiag tasainsainuiuudugediv
un UsznauduaiziassAuaddssing f9'liifin dseanzu
TaavirlihlssniimanniuTaaannsidsaaudas asldiniuiudu
ALAMAARYIALAY 26.8 °Lu°um"1nm‘5°t,°uumumw’i‘iuﬁssumtwmu
sanay 42.2 Woil (funaannnnssasedlifinsldintuiifidnaan
ulianganiulssiansa wazunasnIsavnalesunisnausy
NndszanauaIas vinlilinsldinduuugduassuen (aannu 87
ey 91) tWudu AMsNAaUNTULLUGUTITuIU 139.3 Wuunssa/iu
flamvnnNNIIAINNARINTTTE Felin1sdvaangnad 20.8 Wuusisa/
Tu



AFad00n LaN TH NN DD

#1749 : ¥BD

P
B fsuiien

O agetqaan

|:| —
HINW | | | | | | | |
|I [ A ‘! ol [ 15 1 1 : H i | [ ‘I ! !H ]
o | 1 E ) E; g ki ‘ d] i )

20 T

1:3

TAM

[%4
°

« ddiudaia WBunansTdlull 2543 agluszau 258.0 Wuunsisa/
Ju asavsaaay 2.0 Watiauduil 2542 nstdluwsazifaunluaig
ﬂsausnmaoﬂ 2543 uLLua‘iuumu’imﬂLawwviuLmaquwmﬂu
WAndudsanas 9.7 LmesMumumLeﬁa“l,mﬂsumamaomatuao
TurhvaTIndonail mmmmuuuommﬂﬁmumummjamaawu
u1n Iummvmmswamaaﬂaﬂiusvmu 277.5 Wunssa/iu sty
AuasifonnindinuazadsaanTaafinsdvaantiudiaa G

Huduiu 17.8 Wuunsisa/su

#il78 - KBD

a o PISERRNLAZA SHIMNHALSE

P
150 + B siian

O asdseen

1m0

30 9

| ETS )
AFE
L
OCT
TAMNSG o

APE
L

AP

AP
TAND

-100 —




vsiuien WBunanstdlull 2543 agluszeau 109.8 Wuunsisa/iu
aaaviiviaaay 19.6 Waliauduil 2542 vivlitilavannnslduniu
e Tuaiansudanszudlwdruasns Wi dhandawnivilssing
g (AWK.) aeaviaaay 37.2 Hrunsldluainaasinnssuuay
duq anavsauay 3.8 wiagannsainiuien aa‘lusvmumao
aa&IUNTIULILUY Seiullldiasssuafiuny AsNAANTULAN
aglusedu 120.5 Wuunsisa/du duguninanusadnistdiiunali

finsdvaaninduien (§na) Iuiu 2.5 Auunssa/iu

Wil -

a0 T

110

G0 T

TAITPE

KED

AFANgeRUAZA T UV A

- }I
B fmdan

O f5eamen

a15191 9 1B ainstaidamaslunisuannssug il

Afn AW 2542 2543
Usua a1 n1s
iawwde | iawae laauuwilas
(%0)
M2iassNNG (A 1,206 1,300 7.8
aun./Ju)
nsTuLen (§1udng) 3,762 2,364 -37.2
an'lugl (Wuau) 13,894 14,121 1.6
flaa (Auln9) 135 29 -78.6

vhdiuedaciu Wanansldlull 2543 aglusediu 60.2 Wu
115L58/3U meu sanay 5.9 AnT12542 Tuuasinga'ld 74.9 Wu
1§i5a/du tindusanay 5.5 MIHAAFINIIANNEGaINTLE
aaludszina Wunaliifinisdeaangnd I1uru 14.1 Wuunsea/

Ju




59090 LAz SH NI TN

178 - KBD

PO
B i

O] msetqaan

. Mailiasidaumad (LPG) luil 2543 Bananstidiacily
WAYIU (‘l?j‘luﬂsusau AARINNTTU Lavsnaues) atlusyau 58.2
Wuinsisa/fu iindiusasay 13.1 diawaudull 2542 n15ld LPG
lusaausdiingotiudosanay 78.2 LﬂJaL‘VIEI‘l.Iﬂ‘l.I‘]J‘Vll2542 ol flu
NRU1ANNNN UG TU sawving Taadusawringlulanngatnne
uaziiuamatldaunnld LPG tAnunaliu tliavann LPG fisia1gn
aiuugiu mslifiiadluingdiuuasninanannssu (Feedstock)
atluszay 9.1 Wuinssa/Ju tindiufiviaaay 62.4 Hunansuie
agluseau 89.1 Wuussa/Iu 4oguninanusadnistalviinig
fvaangnatiuiiuiu 21.4 Wuunsisa/fu




A15a9000 uAzM 5N LPG

P
#1798 : KBD B il
n = O] msetqaan
LERNE 4

i T TR T TR T T ITTHTTE ' il
3 = | .i ANEARERHENRE RN ER G AR e kAR E

| a ° 1% % as
a15191 10 AsWAn A5 A5 waratsavaanidiudsasi
il 2543

sunan (Riuun$isa/ | ansulaauuilas (96)

)
AN | A5 | ANS | A5 |A1S|A1S| ANS | A5
1 |waa pihhdvaan| 1o waaiitzin@eaan
LUUU 116.5139.3] 0.5/ 21.3/-3.8/-6.3] -43.8| -27.6

- Wugu 1 -

P 50.10 740 0.2 133, 1. ] -657 -36.8
WU o 653 03 8.042.237.2 51 47
DI7UM

fim  [258.0277.5 11.1] 28.9-2.0( 0.9 -40.4] -15.1
fn 0.8 85 - 6.7-5.741.6] | 296
M | 60.2 74.9 0.05 14159 55 -252 -0.5
LATRIUU

unuen  (109.8120.5 10.7 13'319.610.7 -32.9 132.5
A

1iasReau | 58.2 89.1 4 21.413.1]12.6 4 -7.8
LR

B 603.6709.8] 22.4] 105.6-4.2-4.1 -37.1 5.4

. '51ﬂ"lm”mﬁasswmﬁmtth§1uznaanuﬁ1ﬁu Tuil 2543 S5uad
eldmEdsswainanmidiuadidagllseunm 65,026 S 1uun
aaava Nt 2542 (flusruiu 50 &ruun o Jull 2543 51us
navnuliufaaulszuia 4,673 a1uun




a15197 11 s1e'ldnddsswanfiauargiuznainu
WUIE - UL

Nuzhamu AHATINATN
TR EtT]
a1, Juil 2535 1,930 40,693
2536 211 44,717
2537 -732 46,969
2538 -1,116 54,838
2539 787 58,899
2540 235 64,768
2541 4,606 66,139
2542 4,418 65,076
a1, Juil 2543 -4,673 65,026

3. danrun1sai i

3.1 fAindvnsHAnGAGY maomswammda"lﬂﬂwaomﬂﬂﬂwv'hﬂwamm\a
Uszinalng (Anw.) u,aumaomswammmmﬂwmmaowwam"tv\lv\haul,waamum
ST uuzas AWK, o uldausuinau 2543 fdE1uiuedu 22,735 wne
06 ‘imﬂLﬂumaan'\'swamvlwmmmgmao AWK, 31UIU 17,506 wneias Aawilu
dadiudaaay 77.0 MAIMIuAafaey IWdaasanaudnuiu 4,889 wnging
Aadludaaiusaaay 21.5 waznssudanszudlwiannevilssine 340 wng
o6 Aalludadiusaaas 1.5

3.2 mManaawavu Wit Wnanmsudawavnulndzasidssinatlud
2543 fiauu 98,469 Anvias-1Tue tRuliuanil 2542 Tudnsiaaay 6.5
Tuaasiausasnsway Wi gegaas Tuseeu 14,918.3 tunzined (1Aadiu
Wiadui 5 wenau 2543 11a1 14.00 u.) tRniuludnsisaaas 8.8 J9finavinli
Amdsgnaunisldlwilads (Load Factor) aglussausaaas 75.2 gGasinnindl
2542uagsan&nsad Wi (Reserved Margin) atlussausaaay 30

a15197 12 anuaagn1sIniluazadrdscnaun1s 2wl

W.A. AU aINITNAY TN [ @1dsznaunisTad
GRE (R WH
(wnzine) (5auay)
2535 8,904 73.5
2536 9,839 74.2
2537 11,064 74.3
2538 12,268 74.9
2539 13,311 75.1
2540 14,506 73.5




2541 14,180 73.4

2542 13,712 76.1]

2543 14,918 75.2)

mswﬁmwé’omu"tmlﬂwﬂs”naumﬂws‘)’omuvl,m?\hﬁNﬁmmmma'amoq @a 1N
AN2Aa3INAIA (531 EGCO IPP uay SPP) Anuiu 60,965 Ansine- ~Tue Aauilu
fadrusauas 61.9 ninulaawu 9,611 Angiad-1Tue Aadludadiu
Faaag 9.8 ann&nlus/auiiu (57 SPP) d1u)u 18,899 Anyind-11Tu9 A
Lﬂué’mmusaﬂau 19.2 AN&9N F1u7U 5,891 Angind-111ue Aadudasiu
5ae8y 6.0 a'mumlumsﬁa Auu 108 nnzmml-?‘.‘h‘im Aadludaaiusaaay 0.1
wazaInintdinuazaug 1w 2,994 Angdnd-11ue Aatdudadiusaaay 3.0

ArusTumE 619 %

nasuan ddanannIasinrEan A

anlul 192 %

11 B0 %

wdwaziug 20 %

nauE 9.8 %

s 04 %

ANTHAA NI U LW e uaTinuad Baindsiddeo wassil'lées

o

=D

[ q

nsudn lWihaniasssundiiaduandiud’asay 15.1
Wavann UK. Bunagaunsiautaaadlse W ays avusidane
BautuInau 2542 1aalddaassuanaannlssinanin Ussnaudu
130 lastauiuasd 1da uazuddvn waalWvhasss (Ussna
ng) da wearusEniidiidensudntiney 700 waziae wasiilu
AHA6 Wi Lanausalve (IPP) "Lmsumn“LWW'nms“numaa
avlw. Tufl 2543 uanandl HNAa TWHN SPP m‘l?jn'miﬁssmhmﬂu
\alwas AWt uTusyuy nnn. YRTAEIA

nHAR WA uRudnludiiudiuiagas 5.4 Taenilunis
[ANZuTudiuad SPP Aa u. lnalatautuatsdu an. auia 90 1
nzdae 1daruBuindinduiedasndn twWisuidelutie aous
Uaredaufiuvnaun 2543 tfusuly



. mswam“l,wmmnmummamaosaﬂa” 37.7 dlanBauaudutl
2542 flasann iuteanfisimgonnn | )

. mmam“l,wmmnwaom Wnduaintl 2542 sasag 73 iasaniin
Tuiaufitsunann |

«  MIuAe Wi nnTuGLaaeasianay 75 ansauiauiudl
2542 1fiavann nuw. Tddaiwdeifisnnignnin tiu Masssua
NAUNUNINTU | o |

«  ManAalWihnuvasaug tRuliusasas 30.1 wWallBauiiauduy
1 2542 avannfinmsindinaszualwdanndssindaniiiugotiu
fiosaeaay 31.5

3.3 M5l Wl Asldwaeo Wi lull 2543 fduau 87,597 Ansine-

) Tu9 aena6) tRuliuan 2542 sanag 8.4 (lavanndansidseghauading
Nnszihasiudinaliianudasnis i lumatdsgisuenadivunn aanda
f121550URERIVAAFINNTIN ALNafILRudufvIanay 9.0 uay 9.1 auaau
ndl 2542 shruanusasnisiwidilunauaniasegha ldua fuataidad
aasns WA Ruusanay 6.7

Asld Wi Tuaauasrale qumﬁaﬁumn‘lué’mﬁaﬂaz 8.4 \aiaufufl
2542 TaanstdiWddiugeunngrznnanaa f1U§50UaEEI2UN |
aaaunssuiiBunanistdludagluszeu 10,996 uay 12,456 Angine-daTug
vialiuduanntl 2542 daiflusasas 8.7 Lmnumo 2 &1 &S niusaniinuag
ande nsl4 Wi lusedy 6,882 Angins-hTud Wndiuannt 2542 dauilu
SaaRy 7.4

nslinihluaagfinne Wndubesanay 8.5 (auFauaudutl 2542 lu
s12195A3 &ananngsn sl lWdhagluszeu 10,053 was 27,016 Any
Sad-1Tu9 WRnduant 2542 sanay 9.3 mmum 2 &2 uasns Tl
dssinniinuagande aglusedy 12,511 Anginsd-thTue wWnduludansanay
6.4

Tudiugndiaseuas ann. deshulugiiuansunssuauialne iy
T undnudiuud anucasns Tl lull 2543 agluszeu 1,752 Angiad-
1 Tu9 1ANduni 2542 5aare 5.1

A ] 1 Qs
o159 14 msanuunginiluanauilssinned ol
nie : AngiIneE-11u9

2542 2543
. En51LAN
(%0)
A5l Tuaa 6,408 6,882 7.4
UATURIY 10,118 10,996 8.7
Tnulariatalde 11,461 12,456 8.7




553 1,647 1,790 8.7
A0&UNTIN
auq

77U 29,633 32,124 8.4
A5l T Tuaa
g?‘lﬂ?&?ﬁﬁﬂﬂﬂ'\ﬁﬂ 11,763 12,511 6.4
sAq * 9,199 10,053 9.3
éma'mns'm 24,719 27,016 9.3
Lhmmsnssu 164 154 -6.1
o 3,647 3,986 9.3
U9

371 49,493 53,721 8.5
ANAIA59 NWN. 1,666 1,751 5.1

5UNIAU 80,792 87,596 8.4

&, NEPO Online

f1TNIIUALEATIUANTUTELN NI I UL UG

21585 UTHUANAIIY 21U 51 UAT1AN-TuNAN 2544



http://www.nepo.go.th/�
http://www.nepo.go.th/�
http://www.nepo.go.th/�

	ฉบับที่ 51 มกราคม-มีนาคม 2544

