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It is an accepted conservation principle that woods should be utilized for other useful pur-

poses rather than as domestic fucls, The substitution of fire woods and charcoal by other fuels
or electricity is always possible, but fuel gas is considered ta be the most cconomical substiture.

The remarkable introduction of liquid petroleum gas (LPG) as new domestic fuel in 1964,
when the first oil refinery was established in Thailand, has since decreased the consumption of
charcoal considerably. Since then the consumption of fuel gas has been increasing by leaps
and bounds, from 2,500 tons in 1964 to 87,000 tons in 1971. Approximately 70% of the total
consumption is attributable to Bangkok area.

At present, LPG is distributed or sold to the consumers in cylindrical containers. When
consumption increases to a certain level, this method of distribution is not any more economic
and efficient, especially in Bangkok area where the traffics are tremendously heavy. This sys-
tem therefore has its limitation and would impede further expansion of gas consumption.

The main purpose of chis Project is to develop a gas system in which fucl gas will be pro-
duced, processed, and safely distributed through pipes to consumers when and where it is
required at economical rates.
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4 Scope of Work
FAEBRF LY AREBACEE I Scope of work (KDl hTd b,

4-1 Basic Data and Information Studies

The mission of experts shall perform all field investigation, collect analyse and evaluate data
and information as follows:

(1) Physical condition of the project area.
2) Statistical data of import, production and consumption of fuel gas and other competi-
tive fuel such as charcoal, fuel oil, kerosene, ete.
(3) The cconomics of the city development and marketing survey relating to fuel gas and
other competitive fuels in the project area for:
—  domestic use
—  commercial use
—  industrial use
(4) Physical and chemical properties of fuel gas existing in Thailand, LPG, and that of other
existing competitive fuels.
(5) Advantages and disadvantages of these existing fuels for:
—  domestic use '
—  commercial use
~  industrial use
(6) Rule of safety, property and exploitation in Thailand.
(7) Other economic, technical and administrative information, perraining to the Project.

4_72 Technical and Economic Studies

Based upon data and information obtained in Article (1), the mission of experts shall conduct
the studies as follows:

(1) A 10-ycar forecast demand of fuel gas in the project area, by sections,
(2) A finite plan and layout of a modern and most economical town gas system including

gas production plant, storages, and distribution networks. These studies shall include,
but not limited to, the followings:
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{a) A comparison between various fuel gases of:
—  physical properties.
—  processes and fuels used for fuel gas production.
—  advantages and disadvantages.
{(b) A sclection of a best suitable fuel gas for the project.
(c) Site selections for fuel gas production plants, compressor stations, an operational
" and maintenance center.
(d) Route sclections for high, medium and low pressure plpclme networks and their
related facilities.
{e) Cost estimates and comparison between selected pipeline systems.
(f) Comparison of the recommended pipcline system against other means of distribu-
tion such as bottle-filled LPG.
Formulation of Scheme of Development:
Based upon various studies stated in i and ii, the mission of experts shall formulate
the scheme of development of the project with respect to the practical engineering
and economic principles.

Preliminary Design and Cost Estimates

Designs of feasibility grade necd not approach the detail of construction designs. However,
they shall be in such as sufficient detail that no major deviation from the plan will be necessary
when actual construction and development of the project is undertaken. The engincering
designs and drawings shall cover, but not limited to, the followings:

(1)

(2)
(3)

(4)
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Fuel gas production plants with all cquipments including storages and material handling
cquipments.

Compressor stations with complete piping diagram meterings and safety equipments.
An operational center with opecrational and maintenance equipments, automation and
remote control facilities.

Pipeline networks — high, medium and low pressure networks with pressure regulating
stations and their related facilities.

Customer Metering Units with Safety Equipments:

The construction cost estimates shall be detailed enough to show the quantities, unit
cost and total cost of various works and supply items. In addition to the cost of actual
construction items, the estimates should include such indirect cost as preparation of
the final design, supervision of construction, protection and maintenance during the
construction period, the cost of land and rights of way.

Economic Justification

The project cost shall inciudc, but not limited to thcf;)llowings:

(1)

- . 4 . ‘;
Land acquisition and compensation



- (3)

(4)
(3)

(6)

(7)

(8)

4-5

Fuel gas production plant
(a) Civil works
{b) Pi.'_m't equipment

"~ (€} Storages -

Pipeline networks’

(a) High pressure network

(b) Medium pressure network

(¢) Low pressure network

{(d) Pressure regulating stations

Customer metering units with safety equipments
Operation and maintenance cost for

{a) Fuel gas production plant

(b) Compressor stations

(c) Pipeline

(d) Customer metering units

Miscellancous expenses

(2) Engineering fee

(b) Supervision of construction

(c) Interest during construction

(d) Contingency

Project benefits

Economic analysis, which includes

(a) Internal rate of return

{(b) Benefit cost ratio analysis at various interest rates

Financial Studies

The mission of experts shall make the financial studies of the project as the following:

(1)

(2)
{3)
4)

4-6

Finance of funds

{a) Source of funds <
{b) Requirement on forcign and domestic currencies
Repayment principles

Revenues

Cash flow scliedule of the system for a period of 20 years

Operation Studies

The mission of experts shall make a description and discussion on the operations and their
related problems of all components of the fuel production plant and the fuel gas distribution

system.



4-7 Report

The mission of experts shall perform the work as herein described and submit to the NEA
the complete report in fifty (50) copies with their original reproducible. This report should be
prepared using the information supplied by NEA, as well as the information from the mission
of experts’ finding and researches.
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Project Manager

Tsuneji Tanabe (Tokyo Gas Engineering Co., Ltd.)
Managing Director

Tadao Mera (Nippon Kokan Kabushiki Kaisha)
Pipeline Engineer {A)

Kiyokazu Kanase (Nippon Kokan Kabushiki Kaisha)
Pipeline Engineer (B)

Sadakazu Kojo (Nippon Kokan Kabushiki Kaisha)
Distribution Engincer

Yuichi Sugiyama (Tokyo Gas Engineering Co., Ltd.)
Civil Engincer

Kazuo Okamoto (Nippon Kokan Kabushiki Kaisha)
Plant Enginecr

Kozo Sakurai (Tokyo Gas Engineering Co., Ltd.)
Plant Engincer

Yasuhiko Maki {Tokyo Gas Engineering Co., Ltd.)
Appliance Engincer

Shohei Ogo (Tokyo Gas Engineering Co., Ltd.)
Market Survey Specialist

Hirokuni Koshiba (Tokyo Gas Enginecring Co., Ltd.)
Law, Finance, Labor Specialist

Takeo Otsuka (Nippon Kokan Kabushiki Kaisha)
Co-ordinator

Kiyoshi Yamaguchi (Japan Consulting Institute)
Planning & Public Relations Man

Kazuo Iwasaki (Ministry of International Trade and Industry)
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#& 0-4-1. Period of Investigation

1974

September Octaber November December
Project Manager pl 20 91 days
Managing Director 20 14 14 days
Pipeline Engincer (A} bl 30 64 days
Pipcline Engincer (B) 15 13 59 days
Distributian Engineer 15 2 59 days
Civil Engincer 2 18 82 days
Plant Engincer (A} 2 2 64 days
Plant Engineer (B) 2010 21 days
Ap'piiancc Engincer z 2 64 days
Market Survey Specialist (2 20 64 days
Law, Finance, Labor Specialist 20 2 94 days
Co-ardinatar 0L . 31 days
P}:{nning & Public Relations 7 24 17 days

an
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Office of Under-Secretary to the Prime Minister
National Statistical Office
National Encrgy Administration
" Dept. of Technical and Economic Co- operation
Office of the National Economic and Socnal Development Board
Royal Irrigation Department
Dept. of Business Economics
Department of Labour
Department of Town and Country Planning
Police Dcpnrtmcnr
Harbour Department
The Highway Dcpaftmcnt
Dept. of Mineral Resources
Office of Metropolitan Traffic Planning
Oil Fuel Organization
Port Authority of Thailand
. Telephone Organization of Thailand
Metropolitan Water Works Authoricy
State Railway of Thailand
Metropolitan Electricity Authority’
Electricity Generating Authority of Thailand
National Housing Authority
Bangkok Metropolis Administration
Asia Institute of Technology
Summit Industrial Corp.
The Shell Co., of Thailand Led.
Esso Standard Thailand Led.
Bangkok Qil Refinery
Italian Thai Development Co., Ltd.
Kallawis Engineering Co., Ltd.
Saha Bamrung Porm Co., Ltd.
Mitr Industrial Development Co., Ltd,
Thai Pipe Fitting Co., Ltd.
L. Anandha Trading Ltd.,Part.
Thai Industrial Material Co., Ltd.
Pioneer Enterprise Ltd., Part.



Blu-Gas Co,, Ltd.
Thongcharedn Factory
Seng Thai Facrory

Embassy of Japan, Bangkok

Japan International Co-operation Agency Bangkok Office
Japan Trade Center, Bangkok

The Overseas Economic Co-operation Fund, Japan

Toyomenka (Thailand) Ltd.

Thai Yazaki Electric Wire Co., Ltd.
Thai Ohbayashi Corp., Ltd.

Nomura Trading {Thailand) Co., Ltd.
Aoyama Thai Co., Ltd.

The Bank of Tokyo Ltd., Bangkok
The Mitsui Bank Ltd., Bangkok
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# 2-1-1 Monthly Mean Maximum Temperature in °C {1973}

Jan, | Feb.| Mar. | Apr.| May { Jun.| Jul. | Aug.| Sep. | Oct. | Nov.| Dee.| Year
Chiang Mai 29.1| 33.1| 34.0| 36.9| 33.0| 32.6| 31.6 | 30.4| 30.4| 31.4| 28.5|27.3 31.5
Nakhon Rotehasima 32,01 35.8| 36.6| 37.7| 36,0 35.3] 33.8| 33.6] 33.0| 30.4| 28,9| 28,1| 33.4
Nakhon Sawan 33.0| 36.4| 36.6| 39.6| 35.9| 34.7| 34.4132.9| 32.21 31.9 30.5] 30.0{ 33.9
Bangkok : 32,5| 33.8| 33.4| 35.2| 34.3| 33.4| 33.2| 32.8; 32,1| 32.4] 30.7(30.2| 32.8
Phuket 32,3] 33.6} 33.6] 33,51 32.0] 31.0| 31,1 31,2 30.5] 31,1} 30.1( 29,5] 31.6
Songkhla 31.1| 32.0] 32.5| 33.8{ 33.4]33.7| 33.0| 32,9 32.8| 30.9| 29.4 27.8| 31.9

7% 2-1-2 Monthly Mean Minimum Temgperature in °C {1973)

Jan. | Feb.| Mar.| Apr.| May | Jun. Jul. Aug.| Sep. | Oct. | Nov.| Dec. | Year
Chiang Mai 12.0114.71 17,8 20.8| 23.2| 23.9/ 23.5| 23,1 22,9] 21.7| 18.2{12.4( 19.5
Nakhon Raotehasima 17.0] 20.1] 23.9| 24.6| 24,3} 24.6 23.9|23.6{ 23.4] 22,1| 19.1|15.3| 21.8
Nakhon Sawan 16.3} 21.6| 24.8| 26.9] 25.4| 25.6( 25.0|24.4 | 24.3| 23,3| 20.4 [ 15.9| 22.8
Bangkok 21.3| 24.3] 25.4| 27.2| 25.4| 25.5] 25.6 [ 25.2] 24.6( 23.9| 21,7 18.1]24.0
Phuket | 23.9124,3| 24.61 25.1| 24.6{24.6| 24.2 24,7 | 23,7 | 24.1|23.8(23.4| 24.2
Songkhla 24,1] 24,41 23.6] 24.3| 24.1(24.4| 24,.0123.9|23.6| 23.8}24.1|22.9| 23,9

# 2-1-3 Monthly Mean Temperature in °C (1973)

Jan. | Feb.| Mar.| Apr.| May | Jun.| Jul. | Aug.| Sep. | Oct. | Nov.| Dec. | Year

Chiang Mai ' 19,6} 22,7] 25.1| 28,7 27.3| 27.4] 26.7 | 25.9] 25.9} 25.9| 22.6 | 19.0} 24.7
Nakhon Rotehasima 23,91 27,21 29.4} 30.3| 28.7(29.0| 28.0|27.8{ 27.1{ 25.8|23.7|21.3| 26.8
Nakhon Sawan 25,8]| 29.8( 30.8] 33.6( 30.5| 30.1] 29,7 (28,5} 28.0( 28.0125.9]23.7| 28.7
Bangkok 26,21 28.4] 28.8] 30.5]29.2j29.0| 28.6 128.3|27.6| 27.5{25.6(23.6| 27.8
Phuket - 28,2(129,1|29.2| 29,5|28.3127.8] 27.4|28,1127.01 27.2|26.726.2127.9
Songk]l]a 28,31 29.01 29.2| 30.2|29.6|29.6| 28.8 128.9| 28.4| 27.3|26.8 | 25.4 | 28,4

—l1l 0



# 2-1-4 Monthly Mean Relative Humidity in % (1973}

Jan. | Feb. [Mar. | Apr.| May | Jun.| ful. | Aug.|Sep.| Oct. | Nov.| Dec. | Year
Chiang Mai 75 |66 |67 |58 {77 | BQ [83.185 (85 |79 |78 |74 | 75
Nakhon Rotchasima 67 61 {62 [ 65 {74 | 73 1 77 176 {82 {80 171 |62 171
Nakhon Sawan 59 | 5B |65 [ 56 | 70 | 73 72 78 |82 |77 | 69 | 59 | 68
Bangkok 74 175 {79 {76 BQ {79377 179 {84 181 176 {70177
Phuket 69 | 66 |69 |74 | 80 | 81 | 83 |78 |83 |81 |81 |76 |77
Songkhla 74 |71 |73 (73 175 |71 | 74 |73 |75 |83 |84 |85 | 76
& 2-1-5 Monthly Rainfall in mm (1973)
Jan. | Feb. | Mar. | Apr. [ May { Jun. | Jul. | Aug. | Sep. [ Oct, | Nov. | Dec. | Year
86.5] 4.4]163.0{128,7}233.5330.1{295.4] 30.2{ 25.0 £,296.8
Chiang Mai 5 2 22 |17 [ 23 L2z [ 21 |11 4 132
days| days| days| days| days| days| days| days| days days
1.8 32.2{128.4| 80.0;162.4[{146.2] 47.0[269.01 77.9f 15.4 960.3
Nakhon Ratchasima
1 5 7 18 12 18 13 21 12 7 114
108.6| 27.4]148,3|131.2]188.6(/219,2|193,2| 60.1 9.3 1,085.9
Nakhon Sawan
7 2 13 13 13 19 18 10 97
102.6| s5.6{157.5|132.1| 68.5] 97.3(364.7|113.8] 36.8| 11.2 1,090.1
Bangkok
9 2 18 16 14 20 25 15 5 1 125
Phak 3.2 21,2 73.0]106.7|307.0]371.4|453.7]| 293,0{482.0]203.7| 233.3 80.7| 2,628.9
et 20 2 7 bt Lo [26 a1 | s 25 [23 | as |1 | o
: 58.% 107.3]114,6[130.6] 42.2[135.6§132.3] 79.0|461.8]|514,7|792.2 2,568.8
Sengkhla
9 o [ 16 9 14 13 9 25 28 27 165
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# 2-2-1 Gross Domestic Product by industrial Origin and
Growth Rates at 1962 Prices

{ Million Baht.)

1968 1969 1970 1971 1972
Antount| % [Amount] % {Amount; % {Amount] % {Amount] %
Agricultuee 32,790 | 315} 35,161) 31.3| 36.158| 30.2] 38,136 30,0 36,220| 27.4
Mining and quarryment 1,733 1.7 1,810 1.6 1,848 1.6 1,935 1.5 1,850 1.4
ManuFacturing 16,504 | 1590 18,609! 16.6] 20,622 17.2| 22,621 17.8 25,109 19.0
Construction 6944| 66| 7046 63| 7076] 59 6927 54| 7,204| 54
Electricity and 1441 14) 1562] 14| 1861 1.6 2248 1.8 2686| 20
water supply ‘
Trausportation and 6818 65| 7.289| 65| 7,843 66| 8305] 65| 8704 6.5
communicaiion
Wholesale and 17,722 17.0| 18,754 | 16.7] 19981 16.7] 21,082 16.6] 22,396 | 169
retail trade
Banking, insurance and 3,507] 341 056! 36] 4781] 40| s.264] 41| 5,768| 4.4
real estate
Ownership of dwelling 2,092 2.0 2,202 2.0 2,294 1.9 2,393 1.9 2,500 1.9
Public administrati .
ublic sdministration 4400 42| a725| 42| 5195 43| 5559 44| 6,059( 44
and defence
Services 10,227 9.8] 10,941] 9.8) 11,945] 100]| 12,780 10.0]| 13,794 | 104
Total 104,286 [ 100.0 | 112,155 | 100.0 | 119,604 | 100.0 | 127,250 | 100.0 {132,299 {1000
index 100 108 115 122 127

Source: Bank of Thailand Monthly Bulletin

# 2-2-2 Per Capita G.D.P. at Current Prices

{ Million Baht )

Year Amount Year Amount
1964 2411 1969 3,520
1965 2,633 1970 3,603
1966 3,004 1971 3,737
1967 3,166 1972 3,994
1068 3,303 1973

o estimated 4,539

Source: Bank of Thailand Manthly Bulletin
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Fe—2—4¢ FABRRIONHER

(BB KFA)
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# 2-2-5 Gold and Foreign Exchange Reserves

{ Million 1.5, Dollars)

Reserve

Period Gold Pasition i:::f:gc Total
in IMF
1965 96 19 590 705
1966 92 24 748 864
1967 92 24 800 916
1968 92 24 B22 938
1969 92 24 778 894
1970 82 34 651 767
1971 89 52 636 777
1972 89 67 813 969
1973 99 75 908 1,082
3311 99 75 1,344 1,518

Souree: Bangkok Bank Monthly Review




# 2-2-6 Foreign Trade

Exports (F.O.B.)

( Million Baht )

1969 1970 1971 1972 1973 %
Japan 3,192 3,770 4,277 4,660 8,410 26.1
United States 2,168 1,985 2,264 2,841 3,275 10.2
West Germany 510 533 640 556 770 2.4
United Kingdom 406 305 435 368 662 2.1
Hong Kong 1,156 1,113 1,152 1,674 2,362 7.3
Malaysia 1,079 830 731 1,120 1,952 6.1
Singapore 1,154 1,018 1,225 1,955 2,661 8.3
Taiwan 635 720 498 830 1,308 4.1
Qthers 4,422 4,498 6,059 8,487 1 10,826| 33.4
Total 14,722 | 14,772 | 17,281 | 22,491 | 32,226] 100.0
Imports (C.L.F.)
{ Million Baht)
1969 1970 1971 1972 1973 %
Japan 9,515 | 10,107 | 10,093 | 11,401 | 15,078 35.7
United States 3,922 4,011 3,807 4,841 5915 14.0
West Germany 2,354 2,288 2,075 2,279 3,211 7.6
United Kingdom 2,034 2,014 2,054 1,620 2,715 6.4
Hong Kong 411 374 314 417 589 1.4
Malaysia 248 145 456 490 385( 0.9
Singapore 294 263 215 435 598 1.4
Taiwan 617 603 747 1,058 1,383 3.3
Others 6,571 7,204 7,033 8,334 | 12,310 29.3
Total 25,966 | 27,009 | 26,794 | 30,8751 42,184| 100.0

Source: Bank of Thailand Monthly Bulletin
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OAOBIELI 26 00 A Kn2., 16700A Kkn®, T.500A Kkn® &% 2o
@ m ¥ b X i

WMILE & LT s 4 8kn* OmHAHEIN, TOH Lo 2kn’ REAWH LY 2 —

ELTTEL, WEEDHoMRPrE b,
@ I 2% #h X : :

THILE E LTS 4 3kn? OMHARBTEIhiko AEREOFFTNDD 2 THEAEE
WE ORI ATHHGIRERIL, AEL2RAELAV IR SR ICEF%H
IR & Nfeo

W BABHRBE
EAKRME & LTo 3 1k’ OMMAHES Lo
® 2 B & b

AEBME LTo 2. 4Kk’ OiMAIHEIHhAko & 2—2-2 [(AI:AAFERT
bho

I-3 #Arasgi@orEIFTLVT4

REPT A2 Ih o, —BFEMAMRBLEL TR, KrXFEOLPGERRSE
AEAEIN TV A, '

tHaBloadkad ¢ ) F o —EBETES, WA, W, LkE, TAREZFHD D, 2hb
Wa V¥R L Tnio UMTENRCOBE TR~ o

I-3—-1 1 B | '

BB, ERAABTH-A IO HITARIONEL, ML, ORMOHIER
RAL{HEMINTVDe LOELBHEREBoTWDZ —o v id, HiIBEHBOKNENWESY
EHaTdh, WHBAL o 3LUTCHAOEHEBHORERC L M, ADORFzMm
ek, KON LEMBEBNDTZWRIETH 50 LD Hid 230, SEOME—DFR
THAHZ LD LHNOETHRITIEHICHMEL TWnd,

s, HEMOIME NS N CHR > TPFHEMETE Y, Tl RELEB-TH
Lo bDERAth, RERK, Z00RMKMTIE LY, vz 2, b r7 ) RESH
WRAINTnDG 190 T0ELD, HDLADT, B4 vOREMTHETHNMENTLLL
Dyb b, BAHEI NS,

M1, Bangkok and Thonburi Metropolitan City KT 2HEBHEOEE Traf fic
Improvement Committce OARMEW L LHL 1 07 04ETI 08718 FEETH
b, BE2FHEUENMMLOST Twa, BRIUEMOARIIKOMD TH b,



Bus 410 4

Truck 40,7 49
Private motor car 203 4388
Motor Cycle 5 58 17

Total 30377 +8

I—-8s—z2 T A
N4 OBNDTHRSMMIERFO-FH/THSNational Energy Administration
AL LTVide NEAXEAKORSHLHEHEORERVWELTLSBRMETL Y,
WHRMPHELE L LTI, BEMBMIC Electricity Generating Authority of
Thailand ( EGAT ), EGEH/"ICMetropolitan Electricity Authority( ME
A ) EProvincial Blectricity Authority (PEA ) CEERRKAD Do
I—35—2-1

1907 3EREPTAIRETS v F ORMEDERILEHERNCAHET D LERKOBRICE 5,

KNHET 15735 »b 515300K(3550%)
X R 12 4 7+0, 0007 (50007 a)
HAZ—-EEMR 11 " 1850007 (1139 #)
F a4 — ARG 3 4 ” 280600¢( 1L905#)
& K1 T 275>k 1,4 48 9000KK

CROOREHABRON, T2 b0, <22 bb e o0KRERXKHRTEAR, North
Bangkok Thermal Piant 2 8 7. s MW, South Dangkok Thermal Plant 400
MW e A A LD BARERAR DL Bumibol Hyidro Power Plant 4 2 0 MW TZ®
BRTZ P TEALBRMENOH 13 FL KD 5,

L# L, Qross generationld 0,8 7 2.8 4 X 1 0*KWH T b, & ORXNITEM,
TLY B EDTWTZ CEEMTMEN2 0 2N MLERITT W 5o

I-3-2-1 WHEON Y

MEA® Qreater Bangkok ( AR % 7 4 FA 107 24 ) 20 EMAMN L8R -
TEDIL 07 2EXFTHRABKRDOLITH D,

MURBLRIT+ 1 82 7 THTHERBEH 85T, 21 LEORYUFELERD 4 8 6
Bl L —HBERMNB 875X 1 0 KWHTH D, 241 8RERIEHOT 0B ICH b,
R B FTHREBRAEIMMUKT TV D,

MEOMEARBAIHERABZERL L0 0 o MW TH DA EBLT 4 - T g

—~ g
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TANTHMFTNEC LA, 195 9ERLL 00 8ERITT, GEERBERILEOLE
EREZfT-hTEThb chiTLIDh, BEHOHLEE, TR D2 0%56 1% CH
PALRENDR TS,

HEOHEXMIZ o oKV, 24KV, 1 2KV, 0=fIiiT, —RBFEOBBILI220V T
H b, Frequencylds o Hertz Td b,

TAHEEHRFRETH T Y, BEBEDIIVWARES ACHITI N, XTOBEBETF
ﬁﬁ&bﬂfﬂkoL#L#%wvawi@tblnvzﬁﬁﬁﬁiﬁﬁﬁh%ﬁkiof
oo —BRFEEMBABESOBEIROM D TH 5,

# 2-3-1 Transition of Electricity Rates for Domestic Use

1966 1968 1970 1972 1974
First 5 KWH 5.008 5.008 5.008 5.00B 5.008
Next 45 °* 0.75B/KWH | 0,73B/KWH | 0.72B/KWH | 0.708/KWH | 0.70B/KWH
: 100 ° 0.67 ° 0.65 ° 063 ° 0.62 ° 072 *
' 350 ° 0.55 ° 0.54 053 ° 052 ° 074 *
Balance 045 ° 044 ° 042 ° 041 0.78 °*
Minimum Charge 5.00 5,00 5.00 5.00 5.00

LEOBREABLINEOHBEHLE, 1901 24EFT TR, SR ZTRALTWAR, +
Ay a2 B0 L THMHEZERA LA ERERB MG T %0

W, HHELAORAMEIWHEOLhITEBLTH s 0 3BHETHIE & d 8 o—
DThHbo
I-83—3 1§ i

MEELEZR LM TDH S Telephone Organization of Thailand ( TOT ) 2ikE% L
Tndo RE 1 0 FEMITMAZER L + U EKKIFRL, ERHAEHR~, ~1 2 0iifE, ¥
BT o R - EEHTRERBRNITCHAL, 4t -2 OBBRBEDBTW S,

BE, MERMREHESER FENRDICE ST, RBOMBRBANEILTTA TS,

Bangkok MHMHE KT 42, THEOUERRIIKOE I TH S

—3 5=



# 2-3-2 Growth in the Past.5 Years

1969 1970 1971 1972 - |-~ 1973
Telephone Exchanges 13 14 21 o223y 23
Capacity 74,340 B4,285 156,944 162,700. . 162,700
Line Assigned 56,395 66,384 105,550 | 127,291 133,440
Telcphone Instruments 103,988 118,809 161,192 190,136 201,731

L0 1 3 EREIT A2 A EAMHEBET 25 4.8 00 ThBhb, TOKS 0 BA<ya
2ERF LT WD EICE Bo | -
O~3-¢ _E 7K $lil
v }ﬁfﬁﬁlﬁa)_t?kiﬁffi, EREHETDH S5Metropolitan Water Works Author-
ity (MWWA ) 254E% LT3, | o
107 3ETENTEMBARMIL+ 40X 1 0% TEDR, 70%E Treatment
Plants 26, 8 0%k Deap WellshbCdhbe &% Treatment Plant A% \nik
BIC, REKICES % Vo | -
FERE, B2 8 HHTH D, Bk, BURHBORED 5 7 EORBIR DM b Td
Lo

% 2-3-3 Record of Surface Water and Ground Water
Supply Discharge Ratesin 10° m?/D

1969 1970 1971 1972 1973

Surface Water K 585.8 609.9 625.4 742.5, 844.1
Ground Water 309.8 307.6 333.7 363.5 368.7
Total ‘ 895.6 017.5 9591 1,106.0 1,212,8

—3 g~



#% 2-3-4 Number of Customers based on the Number of
. ..Meter Connections

1969 1970 1971 1972 1973
Bangkok 159,761 169,093 175,838 181,690 185,947
Thonburi 80,181 80,701 84,055 89,063 86,133
Nonthaburi 3,314 3946 | 4,482 5,070
Samut Prakan 2,940 3,104 3,254 3,337
: Total 239,942 256,048 266,943 278,489 280,487

B, T, »20b5L5Thbe 4, ADsimL, IXasktriclLi
PaoT, TTETCOHMAMNMCELLEEDLNL, COMRLEL T, HERKED2 000
FIE, BABES S 0Ty /REL, HRAQOLHS ¢ 0 FAIKHIMIL LS LN,
R DRAREZUHE» DD,

CNEAKBE D Camp Dresser and McKee HO 3 9 F 4 vy LAHETHA T,
HEB WP ITPRREITRTH 5,

B, BREKARES 550 ATDHB,

KEBMEAIXROMWY TH Y, TAWEMETZ LT 6FBENMUERALTWE T LRE
BT+ %0 '

®2-3-5 Kk @ # &

0~ 6 nt i 23

0~ 12« 0.5 R/
I 2~ 25 » 1.0 7
2 5~ 5 0 » 1. 5 ]
5 0~3 00D # 20 z
200k E 2,05 F

H—8—-5 TF 7K b
TAAE Bangkok TRFAERL Tnhde —IHETEWHBICE T ATERM IR TV S
P, KRAERTEFET, Az o yTRLTWEAD, Z2eryOBEhEELwve
337D ground level BIRY 0RITEC, HKkERyTAS L TDHKTD B,
TOWNTRD S, HRAMEE TR, ERAKE - TS EEkRL, ThRMEo—RL



TaTwbo

ZoRMELT, 2 4BEHFAKLXED® Oamp Dresser and McKee #HITHWAEMm S L
DERSHERFALTED, A3, 207 )OMERs 0 0kn® TRE L LASFHK
TARHLYBBRTAHLELESC, F+ A VYA THOR KM LEIH-CHANERBRE SIS
N, HETO—BHIEELCBIN TV

TI—4 Z4AEDOTXILF-RR
I—-4~-1 zRAr¥-FHOELE

FABICRT DA r¥—0k 1 0 7 s ERETEEM, BR, KA, KK, FH, Paddy
.hush, bagasse ZETHIFEMEL AL ¥ —F OB 152 ELRIAEL R L5~
HEhaTni, ‘

TOWOBEHTAALF—-FELTHE, 0il shale, Uranium % ERSDHNRALT
5F CHHEHESTWE N,

Oil shale X amphur Mae Sod, Tok Province BRI amphur Lee, Lampoon
Province WHEMAR 4 8 0 x 1 0° AL Al HAMBIN T 5 AMNMERE O TR
RAEINTWnE g

Uranium{d Phuket Sonkla @3 FEUDOKkI{C574~152 5% BESHEILhTW
AT LARREEN, ChERCEFARBAHE IR TV,

BEMWCRIE 1 0 5 4 FELIIEARR, B, paddy hush BELZDZTAAF ~FHTH o o

105 4 SERIBIE, THORBE, Aok ( EMGEROMM ) € L 2 HATH OB Ch
A, ANCR EBHBRE 5 SRERB~ORR, Tabbxirax—NGH 241 BCH
THHNTHEZC, AMFERBEAEZROBEEEDHBIKES o

BLAAEE, BTHHECEITATRENEZ 2 1 EBRFORGOBENC bbb, bF
HLoo 0L /DOEHTEAMBERDC T LT &AL N,

AREFTNTHEETD hMae Moh lignite mine Krabi linnite mine, Lee
coal mine I hEHL, ERELoo o~2000 1,/ DTHid,

R LTl lignite HREMA, coal BAAITHALKHAINT WA,

KARECRBAE LTHEAINBHEROE 2 1 BOBRETELL TS,

B2—4—-1RZAFT AN ¥ -FONBOTEEFT
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2-4-4 Energy Consumption per Capita, Kg-Coal Equivalent, Year 1969
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[ 2-4-5 Encrgy Consumption by Region (1969}
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2-4-6 Gross Energy Balance
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# 3141

Transition of Population and Number of Houscholds

[Populatian}
1965 1966 1967 1948 1969 1970 1971 1972 1973 Retragressive tine & coefficient correlation 1980 1985 1990
Phaya Thai *334,746 299,742 317,123 338,114 366,349 388,690 413,025 433,775 466,846 Y =23,809.43 X +.247,005 R: 0.9%8 628,000 747,000 866,100
Dusit *281,247 331,337 345,119 357,487 372,813 384,162 395,826 397,496 400,506 Y =10,386.12 X+ 315970 R: 0.976 482,100 534,100 586,000
Pantonwan 196,749 196,829 191,688 185,809 190,271 202,314 215,269 228,151 217,891 Y= 4,036.18 X + 182595 R: 0.766 247,200 267,400 287,500
Yanawa 198,098 205,528 213,115 223,333 228,034 229924 233,506 257,060 *404,688 Y= 8,781,88 X + 185,861 R: 0.950 326,400 370,300 414,200
Phrakanen 181,248 189,171 195,531 202,957 205,594 227,378 217,111 220,033 200,996 Y= 606396 X+177,590 R: 0.931 274,600 304,900 335,300
Pomprap 162,611 168,648 173,249 172,321 183,564 196.736 211 817 227,254 132,866 Y =81,745.32 X + 152, 819 R: 0.921 124,900 116,200 107,400
Bangrak 118,452 118,126 119,305 120,076 119,859 118,996 119,683 121:333 *101,610 Y= 31956 X +118,041 R: 0.775 123,200 124,800 126,400
Sampantawan 89,897 89,404 88,879 86,194 85,221 84,921 84,497 83,287 81,298 Y=51,046.40 X+ 91,187 R: 0979 74,400 69,200 64,000
Bang Khean 122,363 130,618 141,547 156,210 163,458 171,396 181,406 191,858 81,298 Y=4104640X+ 91,187 R: 0.979 74,400 69,200 64,000
Total 2,836,500 | 3,181,800 3,526,900

Total 1,835,214 | 1,879,201 1,933,207 1,987,441 2,059,960 | 2,147,704 2,214,094 32,302,099 *2,507,377

Y =67,345.11 X + 1,741,722 R: 0.994 : 2819,600 ; 3,156,400 3,493,200
Extension to Phrakanan 82,664 9,834 100,651 111,575 120,011 124,572 130,675 134,844 Y= 767457 X+ 77433 R: 0.989 200,200 238,600 277,000

4 Excluded becausc this is an anomalous value due to a change In amphoe border, Papulation for Bangrak, including thie 1973 value, can be obtained by a formula: ¥ = 6 967.60 X+ 122,322 R:
[Number of Houscholds}
1965 1966 1967 1968 1969 1970 1971 1972 1973 Retrogressive line & coefficient coreclation 1980 1985 19590
Phaya That *38,860 35,569 37,601 40,066 43,062 44,950 46,565 50,164 51,909 Y =2,364.04 X+ 30,734 R: 0.998 68,560 80,380 92,200
Dusit *25,424 30,918 32,016 33,607 35,100 36,836 38239 49,146 41,667 Y =1,565.77 X + 27 454 n: 0999 531,510 60,340 68,160
Pantonwan 22,181 22,359 22,523 23,486 23,816 24,255 24,488 25,013 25,048 Y= 407.15 X +21,639 R: 0983 28,150 30,190 32,220
Yanawa 27,734 29,202 31,110 34,092 36,697 39439 41,633 43,707 46,164 Y =2,393.78 X+ 24,573 R: 0,998 62970 74,940 B6,910
Phrakanon 24,999 25,896 27,414 29,371 31,466 36,625 35,002 36,298 63,598 Y = 1,837.57 X + 22,615 R: 0.961 52,020 61,200 70,390
Pomprap 14,258 14,417 14,530 14,745 14,741 14,971 *10,221 *10,531 15,372 Y= 137,35 X+ 14,130 R: 0.994 16,330 17,010 17,700
Phranakarn 19,773 19,758 19,338 19,546 19,821 20,041 20,627 20,929 21,037 Y= 19401 X+ 19,127 R: 0.863 22230 23,200 24,170
Bangrak 18,332 18,700 19,187 19,647 19976 20,420 20,989 21,3234 21,430 Y= 41LI8X +17946 R: 0.994 24,520 26,580 28,640
Sampantawan *13,496 15,304 15,432 15,417 15,493 15,579 15,688 15,731 15,705 Y= 6192 X+1520) R: 0.968 16,190 16,500 16,810
Bang Khean 19,091 19,707 22933 25,212 27,510 30644 32,579 35,260 37,181 ¥ =12,399.05 X + 211,179 R: 0.997 54,190 65,190 78,180
Total 397,670 456,530 515,380

Total 224,148 231,730 242,084 255,190 267,683 283,760 286,132 299,113 *339,111 *339,111

Y=113,122.45 X +211,179 R: 0.995 389,140 444,750 500,360
Exsension to Phrakanon 10,403 11,579 13,285 16,599 18,714 21,429 21,682 26,304 ¥ =2,398.32%X + 6,868 R: 0.994 45,240 67,230 69220

* Excluded because this is an anamalous viaue.

e




904 -
850
80O
50
00
650
600
5350
500-
‘50;
400‘!

356

oo

3.1-2 Population

Row; {8} Phays Tohi

{2} Dwsit
{3} Patonwan
{4} Yanawa

{5) Phrakanon

{6} Exiersian to Phrskanan

{1 Phanakomn

{8) BPangrak

19} Sampantawan

{10) Bang Khean

(T) Total
Recarded poyulstion for 1973 and before.
Estimsted pepulation for 1934 and sfrer.

e

ey

et
el
ts)

)

e e e Cee gl
50
thousand
perions j
T T T T L T T T T ! T ! N i ! )
‘65 70 i) 75 a0 b

—5 2—

50 4

0

i0

thousand
perfons

3.1-3 Number of Households

pensrndITE

WIS mmm o mwwws ===

v t v——_v-'r- vy o
13 78 'BO 183

[} B s e L L [ — v




KWL TORBRENDORNAEH oo L Lrehis, MRl 20T, KRAvay
SO ANNR 65 05 AT AHEKENBETH 0, SEMEEERE K2 TO RN
ﬁénfvmmotamaf,ﬂf@%ﬁﬁﬁﬁ&%ﬁﬁ%&tga&mmmvtoébm
MR AT O N REEMRER R chH AN LRIBL, A0 - IR OB B
LG B L QUEL 2 ¢, —IKEEH & AR R T AR L Lk,

i, R -1 —10OLEDThHb,
M—1=1—2 {&YELE o Re5E

HITFBE NI, 2okl s hic iRk, Yobircikficico Ty 2008
o, WA MR s B, S live T A —0 b0
T ot YUTTHE, 1 0fFEEN% L1 s iRk AHL, BMFLURELCKTH 1972
EOAL « ACVENE « R Hn - BdiRAIKR T 2WEL 2 b0 TH D, W ACHEEN O KN
NEODWECARTHLEr 2 HWET AR Ecof, MilikER N LTl 1 6 Tt
HH100 o4EDHEMFEAHEN LAsi W, fulEdrs Caldo ) X v E %M g
b & B EL foo SNHMBICH » T, BB RETHE TH-Th, WIS EERL T
OB GEBR AR L, e TOHSEHE TR, el B L g X T b, (bEYE o T2 R TR T B
B 3 L b 55 L Ao
- 1-—1=3 {LEYIERHIX DR E

WA ERNe By A2l R LIEI>-HIREEND
Wi, 15 (LS e MBI AR & WE TR Rt U L, MA@ (1 e 7 9 4E~
100 0dE ) RTRMIE M I LD, FEFBITMATR » ThsE—g g gl
Koy Bl ke e otco FLtROIICuE, WEHSEATE (F - BB L o Ame gL, BHLH
VAT L Ao E Tl o €, HHAFECE D @ iE A S T3 & LA, L, Tg
Jig, LBER S B ACRHICI A GE RSN, AW RN e S kic R L, ¥
3 -1 —4DERDTHD,
=1 =2 RAE IR R

Avay 2l DO MR, KEGKD L D TH S,

— R R BN - WA - R
gl

N 8t vl Nl ¥ Uy i
v 7 A WS - K - 0 0 R
P ~ UYL
PR WK - & U
W & 0l

—_5 58—



F o4 = wEm

oo R i & A 5 1% Al
B - B PR - RRA
W - R B @k - %A

I ® M iz« ML - W - Gmth A

Avay i, BRSEORGERACLIEMAEN - BRULERR2 L5 TH2r Ot H
RAFAARETHo2, MKKE- - AR OMAMEERIBREI A, B, —BRRE
- WHASREALRS {, LXMANED LS ThHD, RYEHOPCHiKR MWD C
Pred, BARBURTIH, BEHRAORKERAKEVHTHE,

LREFNToORERR, BE»rAGRITEELYBRTRETEIH DA, RATDEO G-
[P ELREFINDIREMEFHEPFODTHAFTAL - Al - TohicovT, HERRRAUEL
bl

M—1—2—1 REEMLERHENR

W, FRETHEMEIARTC2EE, LPG- KK -TJih- L4 THsB,

BABHAWOE MBI UT A0, NEAXAE 2 Bt s B BB TS
2t WoTC, FEFEKEC S > C, PHERNEREEMEXTrow, AR OB RFHL D o i
LA
(1) ok % R0 5% 39 o

NEAZ1 97 ¢4E3 ARRBLALBHMEAEORE(LL+37{F) oML BEYA
B LB 2ITRa, B 00 fha ML fas SRR « ik « RAE « REEHRA
B-BRORT MBr2T, SR ITRy, 55 6 fFoEBE b, #(38 -1
—-2)

LPGHEGNMAR, 5282 THY, KRWERIE38FThote, KIRUEMED
PTLPGEMEMAUL T5EHEN3 02 5EhTvb, X, RUBHEANOLPG IR
Bk, KOLBNTHD, EFKE0OM bt o CRIKOMAIARL L, LPG~DIE
BMAUEA TGS MEE R, |

Rty | ~s00 | ~1000 | ~1500 | ~2000 | ~3000 | ~5000 | 5000~ | F

LPG 0.0 182 315 425 4 9.4

855 70.7 52.8
A Wl 1000 81.8 804 70.1 649 552 5 1.7 630

Rt 1 <A—-v /R
HHH B

—5 4—



\\, =z,
.-JJ.'“.N,.&.}..! k\ ’

~

SHTEY A
l.ﬂ k ﬂv ._
. g / R L B e BN
GG 1) R .ﬁ.f.w.\..n.;.ﬁ..rvkmﬁw?\slt TVYANNY NI NVTd
,?..”: .‘H, .\ Rl . - .k._...e.-. Moo . N..llmm.. J.\._g_.”lq or u...!,‘.'\r, N”I.‘ ....fm”

B it & - P I L] . .. 5 . N e

W ERC O %y 7 i) I B TR NOILNEIMLSIA SVD

— ajeds

N n | i€ B

L23[0¥d SV NMOL MOMONVYE

v—— PR " b
M / o -\NV rl Vi o] » . '»t..'-ﬂl‘
" - N hnd .
-~ ey, ¥ P e w-hl-n s —— “

<, -.\

—_p f



# 3.1-2 Main Items of Interview Research

. jal c(;nsum tion Potential user of town gas
ltem Number of Number of Pue! diffusion rate classified by living expenses {Bahts/month) Houschold consumption Commerc 5 P - — e
. X . : user
answers femally mem- (Upper column: charcoal) { Lower column; LPG} (Upper column: cost paid) {Lower column: m=/month)
bers - )
Ward 500 or | 1,000 or [1,500 or 2,000 or | 3,000 or | 5,000 or | 5,001 or Average | LPG |Charcoal | Average | LPG  |Charcoal | Average | Yes No Yes No
] less less | more
{Amphoe) less Jess less c3s es! -
100,0 66.7 91.7 56.3 64.3 70.0 67.5 70.4 61.9 76,1 215.0 60.3 255.2 i . o )
Phaya Tai » > 1 53.2 | 168.8
0.0 33.3 333 59.4 64.3 80.0 54.5 37.8 63.3 60.5 333 . .
0.0 333 80.0 65.2 46.4 52.9 54.8 87.0 97.1 111.2 283.3 9.9.5 241,2
Dusit 74 T2 ) : 44 2 15 8
100.0 100.0 50.0 52.2 64.3 B5.7 63.0 50.5 76.9 75.6 189.9 101.8 196.8
100.0 75.0 47.8 58.3 50.0 60.7 110.6 53.7 80.2 360.0 210.0 260.0
Patumwan 61 6.7 17 4 14 24
16.7 47.8 41.7 315 344 66.1 45.0 56.8 356.1 232.9 2740
87.5 93.3 B8.9 81.3 66.7 35.7 76.1 49,0 68.1 173.04 2059 256.6
Yanawa 61 9.1 21 1 27 iz
25.0 40.0 22.2 50.0 33.3 39.7 43.7 40.5 49.5 106.4 1248 i56.1
100.0 100.0 88.9 60.0 80.6 70.8 90.9 77.0 87.8 71.2 93,0 526.4 320.9 722,5
Phrakanong 111 7.4 ) 51 3 16 10
332 55.0 35.5 91.7 81.8 56.0 51.1 72.6 73.1 342.4 264.2 520.3
0,0 100,0 40.0 57.1 50.0 45.5 118.0 0.3 103,9 350.0 ’ 350.0
Pomprap 20 1.7 : 14 0 1 6
100.0 0.0 60.0 71.4 100.0 68.2 68.1 43.0 63.6 | 2374 2374
100.0 100.0 57.1 62.5 67.1 100.0 67.9 Bl.5 52.6 79.4
Phranakorn 29 7.2 13 2 3 5
0.0 113 42,9 62.5 85.7 0.0 53.6 45,7 48,4 574 ’
100.0 75.0 33.3 82.4 100.0 0.0 65.6 77.0 67.5 75.8 70.0 70.0
Bangrak 32 6.9 . 12 1 10 11
0.0 25.0 66.7 29.4 0.0 100.0 40.6 44,4 58.3 56.2 53.2 53,2
100.0 75.0 40.0 35.7 48.0 926.8 97.1 116.3 130.0 60.0 190.0
Sampantawang 26 8.5 : . 16 3 4 3
0.0 75.0 80.0 75.7 59,4 . 54,4 79.4 77.3 71.2 53.2 124,5
714 45,5 63.2 571 20.0 55.3 75.4 46.5 78.6 | 176.7 315.0 290,0
Bang Khean 59 7.1 ! 6 4 5 11
57.1 54.5 89,5 64.3 100.0 73.2 41.9 39.5 50,9 126.6 186.3 188.1
Toral - 100,0 81.8 30.0 70.1 64.9 §5.2 51.7 63.6 85.5 66.3 87.4 146 202.6 365.7 : i
; 7.3 : : 265 21 103 91
0.0 18.2 37.5 42,5 49,4 65.5 70.7 52,3 48.8 58.7 63.1 207.8 155.5 259.5
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# 3-1-3 Number of Houschold Town Gas Users (At each ycar end)

Year 1579 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
Rating Ttem

Total number of houschaolds 11,192 11,292 11,362 11,493 11,592 11,693 11,793 11,893 11,992 12,093 12,194 12,295

Lst Town gas diffusion rate 50 60 70 70 70 70 70 70 70 70 70 70
HNumber of houschold town gas users 5,596 6,775 7,974 B,045 8,ii1 8,185 8,255 8,325 8,395 B,465 8,536 8,607

Total number of households 11,591 11,835 11,963 11,963 12,087 12,211 12,335 12,459 12,584 12,708 12,831

2nd Town gas diffusion rate 50 60 70 70 70 70 70 70 70 70
Number of houschold tawn gas users 5,796 7,029 8,287 8,374 8,461 8,548 8,635 8,721 8,809 8,896 8,982

Total number of households 15,703 15,839 15,974 16,110 16,248 {6,383 16,518 16,654 16,790 16,933

3d Town gas diffusion rate 50 60 70 70 70 70 70 70 70 70
Number of houschold town gas users 7,852 9,503 11,182 11,277 11,374 11,468 11,563 11,658 11,753 11,853

Total number of households 32,708 33,434 34,163 34,887 35,616 36,341 37,068 37,796 34,523

4th Town gas diffusion rate 50 60 70 70 70 70 70 70 70
Number of houschold town gas users §6,354 20,060 23,914 24,421 24,531 25,439 25,948 26,457 26,966

Total number of households 38,732 39,267 39,601 40,337 40,871 41,407 41,943 42,479

5th Town gas diffusion rate 50 60 70 70 70 70 70 70
Number of houschold town gas users 19,366 23,560 27,861 28,236 28,610 28,985 29,360 20,735

Total number of households 32,566 33,010 33,454 33,897 34,339 34,784 35,228

6th Town gas diffusion rate 50 60 70 70 70 70 70
Number of household town gas users 16,283 19,800 23,418 23,728 24,037 24,349 24,660

Total number of houscholds 31,931 32,433 32,935 33,438 33,941 34,442

7th Town gas diffusion rate 50 60 70 70 70 70
Wumber of hausehold town gas users 15,966 19,460 23,055 23407 23,759 24,109

Total number of houscholds 29,092 29,455 19,817 30,1B1 30,542

Bth Town gaz diffusion rate 50 60 70 70 70
Number of houschold town gas usery 14,546 17,673 20,871 21,127 31,379

Total number of houscholds 24,621 25,308 25,992 26,679

2th Town gas diffusion rate 50 60 70 70
Number of household town gay uters 12,311 15,185 18,194 18,675

Total number of houscholds 31,092 31,513 31934

10th Town gas diffusion rate 50 60 70
Number of household town gas users 15,546 18,908 22,354

Total number of houscholds 11,192 22,883 38,810 71,879 111,695 145,886 179,681 211,542 239,090 273,800 277,842 281,885

Tocal Town gas diffusion rate 50,0 54.9 58,9 5 58.7 60.1 62.8 64,6 65,7 66.7| 6 66.8 68.9 70.0

Number of houschold town gasusers 5,596 12,571 22,85% 42,189 67,096 91,680 116,231 119,019 159,495 {182,911 191,339 197,320

Number of new town gas uscrs per annum 5,596 6,975 10,284 19,334 24,907 24,584 24,551 22,788 20,476 23,416 8,428 5,981
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# 3-1-44 Amount of Town Gas Sold by Use

Year
o e 1979 1980 1981 1942 1983 1984 1985 1986 1987 588 1989 1990 1991
Number of users at year end 5,600 12,600 22,900 42,200 67,100 91,700 116,200 139,000 159,500 182,900 191,300 197,300 197,300
Hosschold Number of users at mid year 0 9,100 17,700 32,500 54,600 79,400 104,000 127,600 149,300 171,200 187,100 194,300 197,300
Sales per user (mIfmonth} 54.3 56.5 58.6 60.5 62.8 65.0 67.2 69.3 ¢ 72.2 T4.6 746 74.6 74.6
Tozal sales {1,000 meYHI) 912 6,170 12,447 23,595 41,147 61,932 83,866 106,112 129,154 153,258 167,492 173,937 176,623
Number of users at year end 25 58 104 §91 20 105 510 609 694 795 823 848 848
Numbes of users az mid year 0 42 81 98 247 354 458 560 652 745 809 836 848
Restaurant, etc.
Sales per user (m3/month} 260 270 279 290 300 312 232 335 347 360 360 360 360
Tatal sales (1,000 mjlycal'} 20 136 271 341 889 1,325 1,775 2,251 2,7i5 1,218 3,495 3612 1,663
Number of uscrs ac year end 6 13 32 51 78 1 129 117 162 182 182 182 182
ot Number of users at mid year 0 10 23 42 65 96 122 138 155 172 182 182 182
ote
Sales per user {m3/manth) 3,525 3,260 3,000 2,745 2,759 2,874 2,809 2,645 2,666 2,668 2,668 2,668 2,668
Total sales (1,000 mJ/year} 63 39 828 1,383 2,152 1,311 4,244 4,380 4,959 5,507 5,827 5,827 5,827
Number of users at year end 2 3 7 12 20 25 3t 36 7 37 37 37 37
Number of users at mid year 0 3 5 10 16 23 28 34 37 37 3 a7 37
Others
Sales per user (mJ'lmomh) 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000
Taral sales {1,000 mjlyc:r) 12 72 120 240 a4 552 672 416 848 afla 8as8 888 888
Number of users at year end 5,600 12,600 22,900 42,00 67,200 91,800 116,400 149,200 159,700 183,100 191,500 197,500 197,500
Tout Number of users at mid year 0 9,100 17,700 32,600 54,700 79.500 104,200 127,800 149,500 171,400 187,300 194,500 197,500
ata
Sales per user {m3/month) 58.9 62.0 54.3 65.1 472.9 70.4 72.4 74.0 76.9 79.2 79.1 79.0 78.9
Total sales (1,000 m3fycar) 1,007 6,769 13,666 25,559 14,572 67,120 90,557 113,559 132,916 162,871 177,702 184,264 187,002
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reds, MBoe—27 AR FUNHE 2 —vroiffEENDL, HFKAD1 8 100
~10:00DY{FMNEEM (L0 BB4EIE, 03708THN, KEORLCVHLro
Tivvbhe

-2 HABESRATL

m-2—1 Wiy 2RO RN

M—2~1—1 #HALRPORE

FAEAMRERE LT, BACHFETH>AAREKERBRE, Shr AR 8L L CERA
#Thba | '

s ABECRTBT Y AFHLEL RN RAEZNBEHDR, Coal, lignite Fim, &
th, #7%, LPG, L CTHiFi» bRETHRefinery off gas (AT off gas &
BT)ThHd,

B ERERE T A Bl o T, KOPHK SOV TRETOHLENH 5,

(a) # ALHR

(b WMEEESHITHATOHIE

(¢} # AT ( I )

d & ¢ W

(e} RIZEHD LA
{1} Lignite t1Mal Moh Lignite mine (Lampang province)

Kvabi lignite mine (Kvabi provinece) Caal (X Lee Coal mine (Lanpoon
Province) I DEXENEN500~1700t/D OHETEBINTIY, FEASKK:
PELLTHEMENRTvhH, Ch&E0x A{pix (i lignite ) TORH™ by Afk
BT LLRNEHREO BB TS Rttt BB end, (FR{EBARZSALE
i, XRRMER AN by )Eo IhTHEERL LABE&E1 AX DT+ vl tho
ARPBW L B, HUbX Ay 2 b5 00k LolEExLD, RRUELLO
RUME D BB TH L, B L,

@) Xwhtagh, fiMhTHIA TR, B TEZRACEIND Bangchak oil
Refinery (SUMMIT INDUSTRIAL Corp) XD 14754 it X 5% ANTAE
Tdh Do Wihor o ALk, AWM, BALYEALA, BEMIMENRDLDA, wThok
RCLoTHhIhD1 0~308D 5~ FDllitr72Yy, ZOREOLEL S,
HphoWt i3 00Kt/ DTH D,

F-= A ExDEE TR LY, BRTE, ARL, <ve¥y, b=y, Fov
v, Yo, TpEEERL, 2RBGEEL TREL Tv5,



2AECRTE, CFEIERTERELAza T INnT0RMICE, BHabH0, RN,
PIRTH B,

EHRINTOB RN T, r7 9N eT oKk 2 TR Wik
OWMBEBLWE D, TR T ThF 7Y, #7275 ADEFBNEME 1D,

I -2~ 1+ 7Y, +7HAFHAMEEBOLBERT,

B _
. e iR T o * 0
(I35}
S+, ATZHA | 330X1 0°B 0.2 B.0,000 lecal | B 0GR 58 % L feus
R o} 6001 08 10.21~0228,7L0 00 ka5 LA -A% K M

R3—2 1 F7°, F7HARBHEANE R ®
E F 79140078 A7 A A 01438 /L000 keat P 133338 K
EL A AR BRI SRR 0L T 5,

WoT+ 7%, F7HFAXELDIERLTS, LPGLED (LM Lo b il o
ARMELCHMNETHDA, 79, 7728 L, HiTtHB L L, £ 14
DEFAF KR TR LI, TOFFOLUENME CHEETE, Sk ~34FT
FRFTHCL, oMbty Eeslideaded, Maio ve s+ #9 o0f, + 7
HADNRKERE L TRAT A LET 5.

M—2z2—1—2 FHOMA
I F D (0 H] Bk ed b g A4 C

F 7 ¥ 2080K/D

A 7 H A 17200 0N2D
BICELEE T, F7HARLDDBAT 74DV ThL4 v 20— ) — KL 5D ATIL

mﬂfbo.A4154Vmi6ﬁknﬁmLfv6aMoimmmmKM%ﬁanmu
chalkk Oil Refinery (SUMMIT INDUSTRIAL Corp) Xl ATAHZ L
A g

Mi—2—-1-38 NS RUit

BROSTTIIL T Daagehak o0il Refinery KNI D7 B4 742 oM
MrhoboTIh%, LKi—-2-2, K3—2—~apkit,

WITML T, Mo RS X 028 s, + 7 v B s 4 ML T 1dr

Wﬁﬁm(,*?ﬂ?ﬁﬁﬂh%ﬁdﬂyvVtLMh%ﬁmfyﬁtL{WMLivéc

TORSUMMIT INDUSTRIAL Corpk DREANRDU[{Ere - 7 4 [Li% 8 0 0Ke/ D

BTHY, KALMEE R Bo



SUMMIT INDUSTRIAL CORP. (PANAMA)

# 3-2-2 Chemical Naphtha Specifications (For Export)*

Min. Max,

Sp. gr. @ 60 °F 0.660 0.695
ASTM Distillation- _

16P °F (°C) 86 (30} -

10% vol. 113 (45) 149 ( 65}

90% vol. 185 (85) 239 (115)

FBP . 265 (130)
PONA Analysis, val, %

Paraffin 75 -

Olefins - 1.0

Naphthene - 20.0

Aromatics - 1.5
Sulfur content, wt % - 0.05
Load content, {max.) 100 PPB
Color saybolt +30

* Stock available for export in April 1972,

#* 3-2-3 Refinery Off-Gas Base on Arabian Light Crude

Component Plant No. 2 Plant No, 3

Vol. % Vol. %

H, 24.96 60.87
o 12.15 7.02
Cs 39.08 8.60
Cs 5.92 5.17
iCq 1.465 6.28
nCs 7.2 5.68
iCs 3.50 6.38
nCg 5.84 .
100.00% 100.00%

MW = 28,48 = 22,35 KSCFH MW = 18.7 = 4,994 Lbs/Hr

= 59 MPH = 1,680 Lbs/Hr

—8 53—



7 H AR AMMMNORBTET A —HoMs 2T, K#, A2V, BEERFLL
10,000 ket /Nod! WM EHTT 5,

7 H ARG EARERT 22, BATar Ladhdaed, S 0KMINEH L,
Bangchak oil Refinery Tik, —&%k# 7> v role LTIAL A S x4
5t L CHML Tu B,

MftrAMel TRAFAERRSBE L CTHL TS24 74 2 TREZELEDOND TH

~

Do
M2 vrrhaodho 143570Nn/D 16,200 kal,” Nnm'
M3 75y rrbvobo 85120Nns/D 1 L465 kat,/Nnm’

HAIWTCHLELT A4 74 AL, T2000N/D THEZODTAHZ7HALRNKAERT
Hho

LaLon®t 74 A, HaldomiliE it i gL v eEE 2,

RBEFPBL LTI Ay HAREHT 5,

FOMME, HMNATABERT 2200 ABEH A 77 AZAAT T 54 v jiL?
AT d A7 s v e, BABTIVc 4kg oG FLIEDH J TR A2, Fo
A THBRENRET AL 754 v B TEL LN THD,

—2—1-—4 Kol )

oM 2T, KEBAS, ERENOSTRNICTRETRETHS N, o
Tk, &AM B B AR oRi e b e ki 5.

R3—2—+ AKX 54, vvHa-—r @M RN H O ET,

7 7R ANRESAT DACALL P W TH D KA, 21 754 AR KD
B, 140078K &F B,

d 7 H AR IR AR T S D LA w0 — B D OOULE D 1 0 B0
L&ELZ,

N2 72 b A DDA Z7HA(CLUHEOG L &B5T ) 2.3 1 8/Nn'

373 DDA 7HA(CLIEOG2 ERST ) L6+ BN

LPG(7eAY)im2ovTd, 7 I AT niahd bl e S B S dRMTthd
&, SHEMARDbhL EHB L 30008 ton & L,

IN{o—TWHE X3 -2 —~5 LRI,

a4
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RS —2—4 F7Y%, Fo,ty, F&v, Tahils 8
) 24 HCATETZ2 vk (74 v80%, Fastve 0%) ikt
HLaEhlitr 5RExLlvTH B,
(2) & 4ty 5 CRahfiifd, Habdro 5 EGAT wWET At
L@ Xil-Thd,
IS § B (il Hy
r 7 140678 Ke
0O G 1 231B/Nnm
0O G 2 1.6 + B/Nnm'
Fom .ty 3000 B/ ton
K3 —2 -5 7 BEEE

HIKITH Ba
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TMmOHDMEIRBFE e &,
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Eo
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AMEICHT SIS HEREE, K3 -1 —4+0MmTHY, X5 1BMinistry of
Interior®E 4 %5 Town and Country Planning XTI HerRkTEs,
Industrial Region kB2 —2 —1 0R T THhDH, —ARKMKEIE T Bangehak
0il Refinery vttt TIHAML IOoRAKMRESIN %,

ot ~2—1RFTMESSO=Y 7RBELAREZBNICTHLORRET %,

A= 1 mRIG + AR R F 2By — 7 BB+ BURKG & AUTE T + HE ok i

1%

=) 71~3kK2wC, AHEWMEHAT»LXOL KD, o T ILHHE=Y 7

s RET bo

=371 840000008

=Y 72 20000,0008

=173 380000008
m—z—3 LA

0—2—3~—1 *%hoRik

BHLAB LA L B MiMERL, 10664061 97 240k B@C4gER
2 83 %$Greater Bangkok area T2 1%DOHM:risoTv5b,

CRICHELEGAT T3, #Hioxkh, kniELRMoMEmdImEAL b, Hka
BRFHRLOHEL 55,

LIEDE i3
B i 220V (single phase) 5 0Hz
220V (three phase) 50H=z
880V (three phase) 50Hz
% HE 12000V (three phase) 5 0Hz
24000V (three phase) 5 0Hz
60,000V (three phase) 50Hz
ThDo

HEERI X BE X REH, MIEMcAMEh, IR, 15 FMHRIL 2 v —
i I DRXOEFEL D ENTNRORSETRDNEE oT 5B,

3 0Kw * i SMALL BUSINESS
30~400Kw MEDIUM BUSINESS
500Kw | LARGE BUSINESS

FoA7 - IJMIREHO MR, BHARLEARUBEOMBLES D,
AHEC Y 28T 7 2R LBELRTH Y, ML TE, 6000KwoE—21hHE
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3-2-2 Flow Sheet of Electric Power System
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3-2-4 Diagrams Showing Flow During Phase of Operation of Reforming Plant
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3-2-6 Range of Interchangeableness for Town Gas Appliances
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B 3-2-9 Calorie Control System Flow Sheet

Gas I \
Reformer v,

Relief Holder i Gas Mixer

Gas

2> Compressor

L@

L LR T T

Cff-gas
Holder

® : Flow transmitter
-l : Orifice flow meter

g; : Control valve

The doubled valves and orifice meters mean
the existence of a spare piping to prepare
for future additional equipment.
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B 3-3-16 Typical Unconfined Strength Data on Bangkok Clay

TYPICAL
0 PROFILE 00 10 1% 20 25
"%‘ Topsoi
e}
X
2
Dark grey sof! to
medium soft CLAY X
with some smalt
shells
41 4y *
xloCD
O O JICA BORNG DaTA
-3
6- 6 % CHAl_MUKTABHANT'S DATA
X
=z
X X
8 8 *
I
y
[a] X X
X X
101 o
x!
x %
s 12 %
X 0O O
X X
X x
= 14 X
X
Yeliowith brown /grey / x
16 soma red, stiff to 6 ¥
no CLAY X
b
18- 18}~ X
4 o
-
22 27

el X B Lo




4) KB LRI
MRoBGSEFHo TeRefio N Bodfdidb s, Bric k- TEE @Hﬁt%Lﬁ
DR HROOMEHARGFA LY, thAWBEHLBORXIB L A BdND, XD
BASHTCUB YL AMPr — Y vORXHRE L TOEN LML ERF- T w5
OD~38—2—38 +¥IFMKMEMNM '
M—8—2—8—1 FRHETFTOREYT

Ayaz it ERCKBATHERCEREONCHT*H L Tv5, B FTHRKLHID
LRI & TH B TRMIERAE DI 7 & 2o (RIS LB RIS A 5 B 45, 01 FUHEN R ke
BELTU ARSI ROTEOE ST T ARMAD 5o RICHBORBL Tl Lo
HHEINC FBE I 5ENARE LA L - THHETHHRBL, Xl ss
EhFabhd, T TCAFUETORRY LIFD LKLY TF L b b0

1) FIFolIEcBEEoN EX ot s CHBRSTOME L, %MMﬁHEG I
FLHLHD I Ne L L 5PN AT RNOBT A LALDE IO L S TLEMR
MEARIMEND LA DRI MICERL TEEL 2 ThXMRIKATL TR EL 8¢,
WABT O AR FTEEBC LRGSR TR AARET B, .

2) TFAMDOE TR TERE—RAMKETEXEL TC2BETH, HiIRO7.4, 1+ ¥
AT, P EORTIA TN TGS L 5 2o REL FAGY CMBE A6 S hTy 5,
FoORsTRELLANRET B,

3) BBl oM RIS TR THEEL DL AL TFL 3
OTHEBCLANRLET S,

A2 RBCTREAFUTRENBF RO ETRETHLHAMKED £ZTZON
M TRERMATIE O —Fl¥ Appendix KR L #,

I—8—2—3—2 WMokl

Wi 7 ALERRM O TR LB LB THMGEBID E Do, vz it
REHCRATEREDL G20 ¢ Ll LT DR & oMEHRAXFI0ob 51
ftk o CERB M2 EET 5 LB LETH B,

HEHEGCHN, S TIAA Y E b, HRAA TS il ORI, - 2B
IHoRFHEAM LML TRARP A v+ A ba vz ) — PP LR £ CITA
Z, B L LT hoofeilil+23, R4, a7y b 2T H o &R
EIIIEE 5 ~8 mDA E XM BOBEMILIEZ 1 5~10mD 7y 4rA oz Y
— PR EEGCHLEE CITAL
CILBRRHON Ak T —, FIY 2, 3Ty —, RYIHERHTGFIET
HOHLHFBERTRR T+ TERNALECHLD, T TThbBL THREE2 3 m,

-1 41—



35mLAOMMA LA VAN LA LIy 2 Y — b EHIIAIRG 3 0BT O ¥ 4T
Atr, TORMOXHNHLI0~40r /" KTH 5,
COLSICMEHOIBIIERA L LCHMGELL, v F P r— v otk RitTh b
mvirE 4 A,
Ll THLESTHOo—MEREKP ABRTHL b OF 3 CRESEXLEL T
bhbdo WoTIDL HILWBTH TAUDOICAIKHL THHIKLAMMLALETH D,
m—3—2—4¢ M f&ty B i

n—-8—2—4-—~1 - B
— B ROk ET 5 i
(1) dikii®e

{2) 1Mo P Hif
@) - ookl A
Ghbb,
(1) LImACH
LROB A EHEZ TSR FONTLIOLBRRABNBRKOER XS L 5NFTHS
ELTWBAREFDNEZ G, BRI R L MM ARIEL 3K -3 -1 LR T L7k
BlAliAidn b, LHIRIHEA20 0 0Q—emBEMEL O HIMISMAMEABT LV Z LADLSE
o LT MIKABIATARSLHANUNCEELET bR HANAZ (b LR
FIE F¥ %0
(2) Lo P HAi
P HUE LR P DRFEA 4 AR Y R TOOTHROLRERT DT V2L, Thi
BTHRAMEBRZ LR FRED TR B2, 1 2ORFLELTUMEALRLDTHS, HL
AT E S, Bl T A V. KPP RTHPHIIEHR LD
Wi %M —8 -1 78R T,

Xa—s—)1 LHMIKHBLBTOMNARE

/3 Lol prg Yl AT O S5 AR (Q—om)
3R T AL s 1 04ELLT LOOOLT
ML VO0HELTF LOOO~ 2000
i s 10~1 174 2000~ 5000
LI 2 1 7~2 54F 5000~10.000
kWi R 2 SAELL 1000 0L L

—147—



020F -+
™
AN
£
., o01sf
=
4 /
S +
E: 0.10f 7
i + /
3 i
N 4
o 005} /_{_'_
a%
B2
as)
& 0 !

14 13 12 111¢ ®» 8 7 6 5 4+ 3 2
PH
8,017 By =51 9%

107 1072107310107 %107 %107 T 107 8107 % 107 * 107 %1 072

OH#E ( gion L)~ HBAK ( gion L)

M a—3—-17 HEoOWMAKKsHLZPHOLER

{ Whitman, Russel, Alticerii€ks)

(3) oM RIEITL
MR % & H T 5 R &Pk D £ 8h e M Utk O BERE HORUE 2T MR L T 2 & REVIR
TL R ORBER L E e TG RAEET 2,
— B (V. Wolzogen Kuhr—1 83 4jc k3 ) Thbd
ERE L 4Fc—>4-Fc+++B c
BB 8c+8H20—8H+ 80H
s\ T, ML Do & 5 e iU il L
H280++8H—>H28+ 4H20
COLDRRADORLER LB RS E LTtk e MokBes LT 2,

~148—



Fett4+H28~Fes+2nt
sFet + s0H—3Fe(OH) 2
FhFPeSb B HhicHL THAME L T, COMBHA DML RO RT
M kRAET b c k- THEETE %,
AL R ITIE N7 & MMIE T ik 0 ARIZR 3 — 83— 2 iR T, OO MBI Ll T
Moo LURM S IRIC F (RAEL, TERBHEDO~F oD TRERT AHMAEL L,

Fd—3—2 fAERITTWA & MM

A {ERITiEh (mv ) A 10 £ i)
100 F ‘ b S
100~200 IR

200~400 B &
4000k i

M—8~2—4—2 -ivazgtedsdB OB

M ch e A e T5RFLLTODIMARKSDVWTAva s TORERE
(i —PrHs -3 -3, tLXToAERNAHAETMNI -8 —18kRT,

A B2 200 —~em~8 5000 —cmO@WIMKHY, FO5H20000—embllF
DRAYUDOHML AR ALEHFLED8 0% LELD, 270 aRAOMLVREIICSHS
ZE WL T D,

EMEflb 3 Tesam, RT3 mBRE I TR —ANCERELTHLHAE, —&
BT LA N L IRIRIED A 5 v 2 L B2 bt HERIA~2 0w AR
fr, X FAMMED =27 e nBbHExbhid,

Rt BETCHTREOMAKAEOMmMARoh 2 AR LALHERAD
HirA R TSR TRR MR EGr o T 5L REORIERTILHIL S 5
PLphBEHBLZ LN,

AP HEULG ¢+ ~8 8 DflixRL, AR L ViRl LB ey,

Bllod 5hemat SR o LMz s~2 8CTEI<, BALRET 52RB e
D, e LT ARKMORT I IAES B ABLENRELEETHLMTHAE T2 5,

I—3—8 #Haltghord ool

D—8—~3—1 #aAJANONE
HAtsNIcy, Ehck sl T,
(1) {KH:tky ( fERYEE S 0. 1 Kg Zed i )

-1 & g~



e Siy 05+'1 80 “py uoxdurpy 105 5L
b8 444 00+'T o't ‘P Hawnpgng 99
L 1844 oys 01 P tEpRdeyq LS
9L £o0s 02T 01 Py FsoY uoyy ung kS
oL [4:54 5L 0t PH Al twey 15
6L 105 09 rL6E SE "AON 0t EON TuRp (05 o
L 6Ly pon'z : 0'1 Py orydie-Buouryyrayg tog o
re I6¢ oSk ' o1 P 420 Fuepyy &€
L ety 0L : 01 Py Wwopls it
8°L S5t 0€Es rL6l vIaON 20 Po BAeyindvag fa
v'8 168 093 o't P 1Sty o EN 61
6L 108 00+°T Lo P 1YHmTy ey St
6°L 1§:1 0LT 01 Py udnyy) eyoeig <l
¥'8 J¥A 4 005t 01 P UtYio a4 -uoyey g 8
78 AW Gy w7y 005y 60 Py weayyducg enuwry t
3AlBA H-d [EluM g xopay Anansisay (10§ P, pdaq — Iquiny
uone3Ic]

SIAjEp PIINSEAN

[f0S jo uatiEdisaau] ssauIAS0110]) C-g-€ ¥

b Bt



pNy
x v v, . . P .
X, v ¥ ;o w - \ R
PR ey AT B i e ?vu.-\..llr!\h.h AN T
B R e " Foren o ) oy L
. . E K 7 2 S g s "
- e Ny, -

16 -~ .N.._!..z.._. - !..\. E .\. -
i e Y Iy R S — 1
oL e L - S : .
il TR L ?}N!..u.u..w&.. .....|.J\:\ e WA z _ ° _ TS

NOILYDOT «+ -+ °
MIGWNN NOILYDOT 7 &

aN3937

NOILVOILS3ANI SSIANIAISOHHOD

i

Ny
7
3

T10S 40 NO11v3O0T
8l-¢-¢ &

1O3[0WUd SYO NMOL HOMONVH

L
=z -
Z71 \N Ny
B ol at v .
| S ay
. \ et e
" ] ]
t VAN LY 1
N -, !;- e \
u 3 *
i, . "3 * -y i
1) . v

-

TESEE

R
]
' —-Hiﬂfﬂl

i
s i
v/ N T

TS

=~

—1561—






(2) PHEAAE (MRENO LK cdll E, 3 0Ky ekt )

(3) ROLEMES (4 EH 8 0K /cdl)l b, B 0Kp  ediiiith )
DEFADDL Y, AR OREC H- T, BEMOK /), HEAGERS B IOt
OEEEL EbERFA LTS L) kB AR LA T o228 m 5,

YR R REMAIL, 110 Ket EERITHD, brow A fIAH (# ABETH )
MoK 15 KD BRI EEE O CTGIER 2t h B, Aftor 2GRt 50
HHEMKE LR TH D,

$h, ZOMOLHBKRASERRGRE L C SERARK>WTH A RTORRLETIL
Tabe, M- P - BEERTOMREEIRFRL . 2 16,7 b, YHBEKRCHAL A
BEHwiy, TOHBHTLKES LA, THby, HEMKEEATAZ LRI TH 28
WO TRILER Xh 5,

Lo LAEESR, FE « FROMF S — 25 fob s F —~AMMTARILE (7 2,
ik o ZBLHE B Tix, HHHRM 0 CAGCRIEO L HEL{ 12 Bl oRRIIHAETH S
CORSHRAEOHMNRE AL EE 52, EREL TRV HIRABER LI L# 1
s, My S r—DEMTTUOPERR LS,

—4, FEERAZ TR T DLk A 2 — b 5 OB UE (R 25 may
CThb, Thbbr At —rhas—DfirbL Ch, VEM#KO—BEREILETS D,

LLEme, i bFRB»HATHLE SN -BRREATVELBHBAL ¥ Lob s SHBRR
TIREE S LHGae BB AN LR 5,

Ba—a3—19, FARYR 740G T T 7y 27l TH S,

I—a-8—2 {t B K =R

EEFEQROMERITENS, 2R oAl It ThEEINR D, 32 TD, LPG
MWROBRM, MEORMGER(T4+T) IRy 20K, KK, Bitrel s, BAMS
MEho ke Bk b,

M (2~-5—2)0rO Ml AOMAINES 00 08/ Nod 2 L Ao, Z O HfilF
HADEMAORE» O 2 AMPA ORIEMNLRLIEN L, 00~100aKEORETH S,

~ %, R CRIERT SR AN LN EROBMB E COHAR ) TR LT
Cmp = RERERENRAA LS A, CORENNKIBIRE TR 2 0~ 2 5 ki
Thdo Lidio T, KR TOBMIURE LY, BAOBLEHERENcZOREMA%%:
MrtcboThs, Thbt, RO RMMTIIEIKS 0 s KEEDIENRFARLETD
DA RTINS 2% 1 0 O mak b & L oo F2, PIEF Sy —D{FIHTHEIZ 8 0
~4 0 0maKEETHBA, #r - HOOTHERICEMEALO AL 5 FAr—DIHOE
N1 5 oKL T B,

—16B—



—0 =)

fEC EE {44 47 0 47%

T B 7 ¢ —
O O

e FE {447 i 5
RGEE oK b o — TG & v # —~

Wy o o 44K

eqHEﬁﬂf— o FE It &5 04T

A
A% o — FA RS pFE a8 —
4 L(? I Q PEE# +4 5 ~
{ECAE it £ 3L 4T

{5 B 645 1T

& = ;ﬁ_@ 2 i @

Bla—a—19 HAaftfhe 25

—154—



FRIE, THBTFOMG TN, MIRAROBEM LG TR GCE D@ E L, 74
—OFEMES, ERAERR, #2520 —0RRN B LUMBHHTML Y 2 BI8L, G
fEirir s 0~ 8 0Ky “cnl, HIE{HARIL 0. 8~ 1 5Kg el & L £z,
m—s—ama.ﬁzmwy—mmﬁ

HRBL —OAL, ARy 2 NToRMFEN AL LD O HTHRM s A7 - A+
B

WL hRAZ —DREL L TRROID Th B,

) WOy E R T %Mo R O Bl iioshse f R E )

@) way—iy, HEAZ2 ol r2ZAns, (HXLTOHRED
B ) |

) FECLH5H AMAOHILSBIHOMEC L HSRTVNHK AL ORUBECHUTE
Bo (IRTHME)

Wi, 20~8 0K " cd D I TR I N BB R BEARERMTERO X AEFRTE
Do COBAY —RHHEMT 20y, WIERTO2 » v a0 fjikbd b2, GHG
Mo ARG HRTHC Lo THEYT 3 kot b UM TH D,

hAF-DEFAMYEI -3 -2 0 ltRT,

KRBT =BT HHBWANL, MOWLHTFORRHWEL Thr & @M DI
10 mOBERIBM Y BWML TRET D, <=2 TRNERSBLEAR EOERTD - foed
A" 72 TEHOHE Foitd "rA L, Wl TIlA L RE L ic 3m
T5, MR L T, BEOP DSt TEM L Avh, SEOEGAHIFREDLN
Vi B T, M e M@ R A EO L URIKROBRBTH O 27 D DR HD
AN LR DA —S— g PP ICRIL, DL TAREELIFD I ELEL Ao
(LFeolmidtdme s, )
0--3—8—4 HAr—OKH

HAERORIED ook LT, Hiblery S —%ERT 5, r3r—-REHy2D
A I HY » s [, R 7a s FaX - s Fle ¥hih 5, —tiRE R LT
L H ol —, EMRMNBEREMRET DY AN Ay —hih D,

%mmﬁmm,Mmeﬁm<mmmmﬁwﬁﬂﬂwﬁhéﬂMLvﬁﬁﬁﬁﬁwtL
S B T - OHGC D BGIBIES A - OMIBER LT B,

M H D —REELD LR EANETHE D) ~ v 24 A F - TIRMTRLHETH S
DI A o8 — BRI f2,

e, #oiF—REo WS, &Ry Sy T fitmAts 2
(BmX+m), PIEHFAFr— OB AE, BHMHY 2 4 ( 0mX +m ) LT 354

—15 5—



3-3-20 Gas Holder
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Fig. 3-3-22 Typical Governor (High & Medium Pressure)
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3-3-24 Typical Service & Interior Piping, Detail of Jointing
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SERVICE PIPE JOINT

| W

' OW _PRESSURE LINE
SERVICE PIPE INTERICR _ PIPE
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LOW PRESSURE LINE
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3-3-27 Gas Meter, Typical Hose Cock

GAS METER (MAX. FLOW RATE 2.0 ™%h)

. 130 135

o, o

{
]
210
1'
[

TYPICAL HOSE COCK

Y-TYPE DOUBLE HOSE COCK' L-TYPE DOUBLE HOSE COCK

LR
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3.3-28 Medium Pressure Pipeline Network
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B 3330 TYPICAL  TRENCH SECTION
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& 3-3-33-(1)

CROSS SECTIONS OF MAIN ROADS
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iN THIS DRAW .
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133322 CROSS SECTIONS OF MAIN ROADS
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3.3.33.(3)

CROSS SECTIONS OF MAIN ROADS
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s33:m CROSS SECTIONS OF MAIN ROADS
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333  CROSS SECTIONS OF MAIN ROADS
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3333 CROSS SECTIONS OF MAIN
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3-3-34 Gas Supply & Service Station /
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# 3-3-8 Total Length of Pipeline Network by High, Medium and Low Pressures

Unit: m
Pressure & diameter kil 1 2 3 4 5 6 7 8 ? 10 Toual Dia. mm
600mm 660 660 600
500 1,900 3,210 2,150 7,260 500
450 8,750 2,000 2,570 5,880 19,200 450
High & medium-pressure 400 3,090 1,850 900 5,840 400
pipelines 300 360 2,090 90 4,810 3,710 1,850 970 13,880 300
250 1,250 1,370 2,620 250
200 1,610 1,020 130 4,650 1,260 930 580 5,030 200 15,410 200
150 1,760 870 710 2,260 5,700 3,000 2,630 8,560 6,200 2,840 34,530 150
100 230 1,280 2,710 800 680 430 230 1,900 1,420 9,680 100
Total 12,350 5,170 7,730 11,170 18,580 11,270 - 10,560 13,690 14,100 4,460 109,080 Toral
300 3,130 9,140 3,540 2,590 7,120 7,410 5,660 6,740 6,330 -2,290 53,950 300
200 3,740 5,210 5,460 4,610 6,640 3,590 3,430 5,390 5,050 4,220 47,340 200
150 6,150 7,740 13,500 18,190 16,460 12,390 13,650 20,310 20,070 11,000 139,460 150
Low-pressure pipeline 100 10,250 10,860 19,220 15,690 23,150 17,820 14,840 21,420 21,840 16,070 ‘171,160 100
80 10,970 17,380 14,190 11,640 23,970 21,580 13,560 . 27,500 36,210 17,150 194,150 80
50 32,910 52,130 42,570 34,930 71,910 64,740 40,670 . 82,510 108,640 51,440 582,450 50
Total 67,150 102,460 98,480 87,650 149,250 127,530 92,810 163,870 198,140 102,170 1,188,510 Total
Grand total 79,500 107,630 106,210 98,820 167,830 138,800 102,370 177,560 212,240 106,630 1,297,590 Grand Total
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# 3-3-9 Number of Gas Holders and Governors

Year 1 2 3 4 l
Item 5 6 7 8 9 10 Total
Gas holder 1 1 1 1 4
Governor 10 6 10 14 14 9 9 8 12 6 98
# 3-3-10 Total Length of Service Piping and Interior Piping
b'{
ear 1 2 3 4 5 6 7 8 9 10 11 12 Total

Item
Service piping 10,190 12,740 18,750 35,310 45,320 44,770 44,770 41,500 37,310 42,590 15,290 10,920 359,460
Interior piping 179,200 245,000 216,300 283,240 560,250 359,160 437,880 478,800 332,100 360,360 176,400 136,920 4,114,150

Tatal 189,390 257,740 235,050 318,550 605,570 403,930 482,650 520,300 269,410 402,950 191,690 147,840 4,473,610

Note:

Length of a Service Piping is 2.6 m
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3-3-37 TYPICAL SECTIONAL VIEW OF Ra|LWAY CROSSING SCALE t:200
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& 3-3-43 Cathodic Protection System
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® 3-3-44 INSTALLATION OF IMPRESSED CURRENT SYSTEM
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COST PER LINEAR METER, BAHT
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3-3-45-(1) Estimated
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| | I
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L

T T !
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| ’ |
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folels)
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PIPING WORKS 0OST

PIPELINE

- A COST

COST

DITCHING
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6 g 10
PIPE DIAMETER N

- 4 ie
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COST PER LINEAR METER, BAHT
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8000

8000
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3-345-(2) Estimated Costs of H.P. & M.P. Pipelines (2)
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1000
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COST PER LINEAR METER, BAHT

L L A A A
Bah ) ‘
¥n 3-3-46-(1) Estimated Costs of L.P. Pipeline (1)
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COST PER LINEAR METER, BAHT

) I ] T 1 | R EE
Bah) 3-3-46-(2) Esumated Costs of L.P, Pipcline (2)
PIPELINE COST, EXCLUDING
PARTICULAR,, MISCELLANEOUS
3500 WORKS, CONTINGENCIES AND
7 ENGINEERING
/7] INSTALLATION cOST
MATERIAL COST
3000
PIPELINE COST
2500
2000
INSTALLATION COST
L
1500
MATERIAL COST
{ 000
500 / £
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UNDER _SIDEWALKS R ROAQWAYS

2 4 3 é
PIPE DIAMETER. IN INCHES
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STANDARD COST PER HOUSE BAHT

Baht | 1 |

& 3-3-47 Interior Piping Standard Cost per House
1300

INTERIOR PIPLING COST

INCLUDING G‘QS
METER
1000 /’
S00
(o}

13 20 25 30 35
DISTANCE FROM PUBLIC ROAD TO GAS BURNER

Meter
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WI

34-1 Range of Adaptability of Town Gas (5,000 Kcal/m?) Burners to Gases

2000k (Derburg’s Method)
Incomplete combustion zone
60001
Lift zone / Back zone
/
/
/
50001
4000p
I 1 1 1 1 1
30 40 50 60 70 a0 90
— > CP
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3-4-2 Combustion Speed of Component Gases

= "“\HZ
- ’I \\
- I bR
) N ; Y
Combustion 100 } .\ 200 Hydrogen
1
speed 1 (em/sec)
CaHy
(cm/sec) x\——100
. I CaHg
F N > CaHe
0p 50 100 150" CyHyg

Ratio of primary air (%)

3-4.3 Combustion Speed of Gas with 5,000 Keal/Nm?® (an example)

Combustion l5
speed
{cm/sec)

T | I AR |

Ratio of Primary air (%)
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® 3-4~-6 Combustion Characteristic of

Bunsen Burner
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R 34-8 An Example of Combustion Characteristics of Cast Iron Made Stove (1)

[
O

0

Gas pressure (mmAqg)

180 230 280 330 %L?G;
50 100 150 200 [(City gas)
Lift
Good zéne

complete combustion

¢
-
/:;3
-

Incophplete cdmbustion

{C0/¢0220.01)

Note: Standard pressure of town gas is 100 mmAg,

1]

Types of gases:

LPG — (11,800 Kcal/kg, specific gravity: 2.0)
Town gas — (5,000 Kcalfkg, specific gravity: 0.64, W1: 6,300, CP: 70)
Parameters of burners

Number of flame pocts: 3.1 mm dia x 40

1

2.5 mm diax 9 ] 346.mm
Nozzle: 0.85 mm dia

LPG Gas volume: 0.19 kg/hr. (280mmAq)
Flame port loading: 6.5 Kealjmm? hr
Nozzle: 2.1lmmdia-

City gas Gas volume: 0.56 m3/hr (100mmAg)
Flame port leading;: 8.1 Kcal/mm?® hr

—2 44—



Ioaernbax

aTe Jo amizzady .

34-9 An Example of Combustion Characteristics of Cast Iron Made Stove (2)

uado ATTng

pasoTo ATINg

Gas pressure (mmAqg)

50 100 150 200 250 300
10
9
8
7
6
Back
5 =
4H I,,’,/<
Complete
combustign Incomplete combustion
3 Y
2
1
0
o Types of gases:
4,570 Keal/m®
Specific gravity: 0.54
Town gas WI: 6,220
CP; 86
o Paramcters of burners:
Arca of [lame port: 353 m?
Nozzle: 2.1 mm dia
Gas volume: 0.56 m*fhr. (100 mmAq)

Flame port loading:

7.2 Keal/mm?hr
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3-4-10 An Example of Combustion Characteristics of Cast Iron Made Stove (3)

uado Arind

xo3ernbax
axnjxady

pasoro Aring ITe 30

10

300

Gas pressure (mmHzoj -
50 100 150 200 250
Back /
"
Complete <3////
combustion A
/////, Incomplete combuistion
4
Vg
o Type of gas:
5,510 Kcal/m?
Town gas Specific gravity: 0.62
Wi: 6,980
CP: 75
o Parameters of burners:
Area of flame port: 353 mm?
Nozzle: 2,1 mm dia
Gas volume: 0.51 m?/hr (100 mmAq)

Flame port loading;

7.9 Kcal/mm?he
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The selling prices under (9) shall be fixed at reasonable rates so as to

procure sufficient income to:

(a} Cover necessary operating expenses including interest, depreciation,
gratuities and pensions, provident fund or other benefits for the

welfare of workers and their families and bonuses;

(b) Meet repayment of indebtedness to the extent that such repayments
exceed the provision for derpeciation, and to meet increases in the

cost of replacement of assets;

(¢) Provide for reserves and to finance a substantial portion of the cost

of necessary expansion and investment.
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# 5-1-1. Equipment Investment Schedule

{ 107 baht)
1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1087 | 1988 | 1989 | 1990 | 1991 [ 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | Total
High and medium ::::isgn 41:2291 2412?35 2333383 392:1231 7(1)32202 45;;368 | s 1958 [iooa7 13032 | 145 e
pressure pipe I BT P P Sl o Py 2::5173 77344 94203 39494 224 3167) 15:1715
Low pressure funds 111256| 101282 112010 144399} 269315 233502 120(':32 | s (e e 17 lszias
Gas holder 006) 252139| 292266 159012 2342Y 17566 1921214
Engineering ol 128770 |100304 (109277 | 137351 | 243609 | 186918 | 170831 | 183580 | 204921 | 100259 |13298 | 9498 1588566
164347| 134417} 153693| 202930| 377917} 304470| 292179} 329683| 186400 198506] 27645 20733 342350
Gas meter Foreign 2293 12866  |4218 | 7944 | 10196 |10074 |10074 |9337 [8395 |9sg2 [5733 |5323 | 4218 7994 [ 10196 | 10074 | 10074 | 9337 |:8395 | 9582 !155855
For funds 2927] 3841 5935 11737| 15817 16409| 17230\ 16768 1ss30| 1so7z| 11918 11619] 9e68| 19118 25765| 26729| 28066| 27313| 25785 | 30903 [ 342350
e Domestic " |23s20 23520
supply | Buildings funds 33095 33005
Land Domestic | 792 739 31235 1690 |1488 (1267 {950 1267 [1426 [550 41804
funds 1011]  997| 43951 " 2497| 2308 2064 1625| 227s|  20me| 1881 61291
Vehicles Foreign | 3073 1300 860 913 1240 {460 460 720 [4a0  |[573 460 | 350 0 |860 913 1240 | 460 460 720 440 973 [16315
funds 3922 q02] 12100  1349] 1924 749 787 1293 g30] 1926 956 764| 19711 2197| 3133] 1221 1282 2106) 1351 | 3138 32511
Foreign 46964  [27892 (34062 |4B473 }81442 155944 (60333 [53125 58793 |30502 |8225 |7124  |5078 8857 | 11436 | 10534 | 10534 | 10057 | 8835 | 10555 {58B765
fotal funds 59940, 37378| 47928 71e617| 126343] 91126 103190{ 9540s] 110863 ¢0392| 17098 15550 11639| 21315 28898| 27950] 29348| 29419 | 27136 | 34041 1046576
Domestic | 87964 (76317 1134998 |99425 [175091 | 142775 [ 121982 | 141779 [156389 | 81262 [11266 | 8047 1237295
funds 112267 102272 189956 146896] 271623 232566] 208631| 254614 294895! 1608931 23421 17566 2015600
Fareign 66617 |6303  [17796 [27468 |17622 29742 22434 |19405 |17622 225009
Facilities funds 85022 B447| 25041| 40583 27338 50869 40288| 36591 34890 .349069
and Domestic | 34704 |2132  |4451 |7044 |4128 14765 |s816  |4948 | 4128 82116
cor equipment funds 44292 2857 6263] 10407] 6404 25253} 10445] 93300 8173 123424
rotal 101321 |8435 22247 34512 |21750 44507 |28250 [24353 |21750 307125
sroduc. 129314 11304| 31304 30990| 33742 76122 50733} 43921 43063 472493
. Buildings Domestic | 8430 1703 1320 11353
tion funds 10759 2516 2258 15533
Land Domestic 11000 11000
funds 14039 14039
Forcign 66617 |6303 17796 |27468 {17622 29742 [22434 [19405 |17622 225009
Cotal funds 850221 8447| 25041 40383 27338 50869 40288 36591| 34890 349063
Domestic | 54134 (2132 [4451 |8747 [a128 16085 |5816 4948 4128 104569
funds * 69090 2857 6263| 12923 6404 27511 10445| 9330 8173 152996
Foreign 113581 (34195 |[51858 [75941 |99064 (55944 |90075 (75559 [78198 |48124 |8225 [7124 |s074 8857 | 11436 | 10534 | 10534 | 10057 | 8835 | 10555 | 813774
funds 144962 45825 | 72969 112200| 153681 91126] 154059 135693| 147454| 95282| 17098] 15550| 11639 21315| 28898[ 27950| 29348] 29419| 27136 34041| 1395645
Grand Total Domestic | 142098 {78449 1139449 (108172 |179219 [142775 | 138067 }147595 |161337 |B5390 11266 | 3047 1341354
funds 181357 105129 ) 196219| 159819(278027 | 232566| 236142| 265059 304225 169066) 23421 17566 2168596
255679 |112644 191307 {184113 |278283 |19871% [228142 1223154 239535 [133514 19491 | 15171 | 5078 8857 | 11436 | 10534 | 10534 | 10057 | 8835 | 10535 [2153638
Toual 326319 | 150954 | 269188 272019 431708| 323692] 390201 s007s2| 451679 264348| 40519 s3116) 11639 21315| 28898| 27950| 29348| 29419 27136 | 34041 3564241

Notes: (1) Numerals in the upper major column are based on the 1974 prices,

(2) Numerals in the lower major column are based on the annual interest increase of 5 per cent.
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#% 5.1.2. Detail of Construction Cost for Production

Year
Item

1979

1980

1981 1982 1983 1984 1985 1986 1987 1988 Total
Foreign 8,970 7,349 7,349 7,349 7,349 7,349 - 7,349 7,349 60,413
Gas Making | funds 11,448 10,341 10,858 11,401 12,569 | 13,198 13,858 14,550 98,223
Plant Domestic | 3,122 1,580 1,580 1,580 1,580 1,580 1,580 1,580 14,182
funds 3,985 2,223 2,334 2,451 2,702 2,837 2,979 3,138 | 22,630
Foreign 8,200 6,731 6,731 6,731 6,731 | 6,731 6,731 6,731 55,317
funds 10,465 9,471 9945 10,442 11512 12,088 12,692 13,327 | 89,942
Compressor [MHomestic | 1,626 1,220 1220 | 1220 1,220 1,220 1,220 1,220 10,166
funds 2,075 1,717 1,803 1,893 2,087 2,191 2,301 2,416 | 16,483
Foreign 3,373 3,833 3,833 3,833 3,833 18,705
Gas funds 4,305 5,137 5,663 6,556 6,883 28,544
Cooler Domestic | 1,027 1,167 1,167 1,167 1,167 5,695
funds 1,311 1,564 1,724 1,996 2,096 8,691
Foreign 21,053 2,533 23,586
Electric funds 26,870 3,742 30,612
Facility Domestic 2,090 250 2,340
funds 2,667 369 3,036
Foreign 2,380 1,190 1,190 1,190 1,190 7,140
Cooling funds 3,038 1,595 1,758 2,035 2,244 10,670
Tower Domestic 612 306 306 306 306 1,836
funds 781 410 452 523 577 2,743
Foreign 4,048 4,048 3,096
Relief funds 5,166 6,924 12,090
Holder Domestic 5,293 5,293 10,586
funds 6,755 9,053 15,808
Foreign 18,593 1,280 3,716 5,832 3,542 6,591 4,521 4,135 3,542 51,752
funds 23,730 1,715 5,229 8,617 5,495 11,273 . 8,119 7,797 7,013} 78,988
Others Domestic | 20,934 659 1,651 2,521 1,328 5,199 1,849 1,842 1,328 37,311
funds 26,718 883 2,323 3,725 2,060 8,892 3,321 3,473 2,629 | 54,024
Foreign 66,617 6,303 17,796 27,468 17,622 29,742 22,434 19,405 17,622 | 225,009
funds 85,022 8,447 | 25,041 40,583 27,338 50,869 40,288 36,591 34,890 | 349,069
Domestic | 34,704 2,132 4,451 7,044 4,128 14,765 5816 4,948 4,128 82,116
Total funds 44,292 2,857 6,263 10,407 6,404 25,253 10,445 9,330 8,173 | 123424
101,321 8,435 22,247 34,512 21,750 44,507 28,250 24,353 21,750 | 307,125
Total 129,314 11,304 | 31,304 50,990 33,742 76,122 50,733 45,921 43,063 | 472,493
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3 5-1-3, Detail of Construction Cost for Supply

Item Year 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1970 Total
High. and Foreign 18,184 4,878 9,045 18,621 29,138 20,604 17,040 13,590 10,747 1,626 143,473
Medium funds 23,208 6,537 12,727 27,512 45,203 33,562 29,144 24,406 20,265 3,220 225,784
Pressure Domestic 28,337 9,750 18,068 28,956 48,395 48,953 26,263 32,832 26,772 6,065 274,391
Lines funds 36,166 13,066 25,423 42,781 75,077 79,739 44,919 58,962 50,483 12,008 438,624
Low Foreign 9,365 17,070 15,661 14,492 21,341 17,757 15,175 22,151 22,809 12,390 168,211
Pressure funds 11,952 22,875 22,036 21,411 33,107 28,924 25,954 39,780 43,010 24,531 273,580
Lines Domestic | 30,956 52,683 46,361 42,494 70,564 61,197 44,407 74,512 84,830 44,875 553,179
funds 39,509 70,600 65,235 62,783 109,468 100,172 75,951 133,813 159,960 88,849 906,340
Special Works Foreign 3,486 2,180 3,587 5,358 7,699 5,597 5,927 5,797 5,044 4,526 1,469 1,049 51,719
(Cathodic funds 4,449 2,921 5,047 7,916 11,944 9,117 10,137 10411 9,511 8,961 3,053 2,290 85,757
Protection, Domestic 2,451 1,192 1,991 3,395 3,892 2,028 3,027 2,580 2,025 1,294 23,875
Valves, Governer) funds 3,128 1,598 2,802 5,016 6,038 3,304 5,177 4,633 3,818 2,562 38,076
Foreign 10,107 10,107 10,107 10,107 40,428
Holders funds 12,900 15,679 17,287 19,058 64,924
Domestic 16,323 16,323 16,323 16,323 65,252
funds 20,833 25,322 27,918 30,779 104,852
Foreign 108 135 198 373 478 473 472 438 394 450 161 115 3,795
Supply Pipes funds 138 181 279 551 741 770 807 786 743 891 335 251 6,473
Domestic 2,152 2,688 3,961 7453 9,567 9,455 9,447 8,757 7.872 8,985 3,223 2,302 75,862
funds 2,746 3,602 5,573 11,011 14,841 15,401 16,158 15,726 14,844 17,790 6,700 5,025 129,417
_ Foreign 348 463 493 772 1,243 979 1,078 1,092 857 955 402 287 8,969
Interior funds 444 621 694 1,141 1,928 1,595 1,844 1,961 1,616 1,891 836 626 15,197
Pipes Domestic 6,953 9,265 9,862 15,437 24,862 19,575 21,565 21,831 17,141 15,093 8,043 5,745 179,372
funds 8,874 12,416 13,877 22,808 38,569 31,886 36,883 39,205 32,322 37,803 16,721 12,541 303,905
Foreign 41,598 24,726 28,984 39,616 70,006 45,410 49,799 43,068 49,958 19,947 2,032 1,451 416,595
funds 53,091 33,135 40,783 58,531 108,602 73,968 85,173 77,344 94,203 39,464 4,224 3,167 671,715
Total Domestic | 87,172 75,578 80,243 97,735 173,603 141,508 121,032 140,512 154,963 80,312 11,266 8,047 1,171,571
funds 111,256 101,282 112,910 144,899 269,315 230,502 207,006 252,339 292,206 159,012 23421 17,566 1,921,214
Total 128,770 100,304 109,227 137,351 243,609 186,918 170,831 183,580 204,921 100,259 13,298 5,498 1,588,566
164,347 134,417 153,693 202,930 377,917 304,470 292,179 329,683 386,400 198,506 27,645 20,733 2,592,929
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# 5-2.1. Profit and Loss Statement {(without Government Investment)

1979 1980 1981 1982 1983 ..1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 - 1998

Sales: - Gas : 3.6 23.9 48.2 99.2 1731 2606  386.8 4458 sgo.f - 7647 - B343  B65.1 9638 963.8 5638 1,062.8 1,062.8 1,062.8 1,1684 1,168.4
Coke 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Tosal 3.6 23.9 48.2 99,2 1731  260.6  3B6.8 4850 s589.1 7647 8343 8651 9638 95638 963.8 1,062.8 1,062.8 1,062.8 1,1684 1,168.4

Expenses: Raw materials 1.3 9,1 19.2 37.8 69.2  109.6 1557 2053 2421 3256 3740 407.6 4347 4564  479.2 503.2  528.3 5547  582.5 6116
Labor cost 8.6 9.2 11.3 12,9 16.8 20,0 24,2 M7 335 39.0 40.3 42.4 43.7 45.9 48,1 50.6 51.1 55.8 58.6 615

Other expenses 0.3 21 4.2 8.2 143 21.6 307 393 46.8 58.5 64.0 66.4 71.6 71.6 71.6 76.3 76.3 76.3 81.4 81.4

Adjustment of equipments 2,3 1.9 3.9 5.8 8.8 9.6 8.5 B.8 2.3 10.1 3.2 2.5 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0

Cost depreciation 0.0 11,7 16.6 24.1 33,9 48.5 59.3 73,4 874 1027 1127 1141 1155 1160 1168 1179 1190  120.1 1213 1223

Total 12,5 34.0 55,2 88.8 1430 2092 2785 3555 4381 5359 5942 633.0 6655 6899 7157 7480 776.8 807.0 843.8 8769

Operating profit -8.9 . -10.1 -7.0 10.4 301 51.4 1083 1295 1510 2288  240.1 2321 2983 2739 2480 3148 2860 2558 32446 2915
Non-opetating profit . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
Interest payable 0.0 17.2 26.8 43.3 58.0 80.6 97.2 1120 1269 1432 1431 1206 1180 1009 85.0 70.1 50.8 32.2 14.1 -89
Balance of profit -89 273 337 -328 0 279 .20.2 11,1 17.5 24,1 85.6 97.0 1025 1803  173.0 1631 2447 2352 2237 3105 3004
Profit from works awarded 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Profit from equipments sold 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Profit from incidental business . 0.0 0.0 0.0 — 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Profit before tax -8.9 -22.3 -33.7 -32.8 -27.9 -29,2 11,1 17.5 24.1 85.6 97.0 1025  180.2 173.0  163.1 2447 2352 2237 3105 3004
Corporate tax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.7 541  51.9 48.9 73.4 70.6 67.1 93.2 90.1
Profit after tax -89 273 337 328 -27.9  -29.2 11.1 17,5 241 85.6 97,0 717 1262 1211 1141 1713 1647 1566  217.4 210
Dividends 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net profit -89 273 337 328 279 29.2 11.1 175 24.1 85.6 97.0 717 1262 1211 1141 1713 1647 15646 2174 2102
Fixed assets 0.0 314.6  449.0 6940 9322 1,315.4 1,579.7 1,896.5 1,109.9 2,558.9 2,710.6 2,637.0 2,554.5 2450.2 2,354.7 2,265.6 2,174.6 2,083.8 1,991.9 1,896.7

(Direct) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

{Indirect) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

{Others) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

{land) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Shert-term deposits -0.0 -0,0 0.0 -0,0 -0.0 -0,0 32.0 1033 188.8 340.2 501.8 626.8 7965  946.6 1,080.3 1,265.8 14414 1,609.3 11,8386 20614

Amount of investment 3263 1510 2692 2720 431.7 3217  390.2 4008 4517  264.3 40.5 33.1 1.6 21.3 28.9 27.9 29.3 29.4 27.1 34.0

Total 326.3 4656 7181  966.0 1,363.9 1,639.1 12,0019 2,400.6 2,850.4 3,163.4 13,2529 3,296.9 3,362.6 3,418.1 34639 3,559.4 23,6453 3,722.5 3,857.6 3,992.1

Borrowings 3352 501.8  788.1 1,068.8 14946 1,799.0 2,150.7 2,531.9 2,957.6 3,1851 3,177.6 3,149.8 3,089.4 3,023.7 29554 2,879.6 2,800.9 2,721.5 2,639.2 2,5634

Current liabilities 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Paid-in capital : 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

{Capltal increase} 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Internal reserves -89 362 699 -102.8 -130.7 -159.9 -1488 -13L3 1072 216 753 1471 2713 3944 SO08.5  679.8 8445 1,000 1,218.4 1,428.7

{Netprofit) -89 273 337 328 279 -29.2 11.1 17.5 24.1 85.6 97.0 7.7 1262 1211 1140 1713 1647 15646 2174 2104

Total 3263 4656 . 7181 9660 13639 16391 2,001.9 24006 2,850.4 3,163.4 3,252.9 23,2969 3,626 34181 4639 1,559.4 31,6453 3,722.5 3,857.6 3,992.1
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Sales: Gas

Coke

Tozal
Expenses: Raw materials

Labor cost

Other expenses

Adjustment of cquipments

Cost depreciation
Total

Operating profit

Mon-operating prafic

Interest payable

Balance of profit

Profit from works awarded

Profit from equipments sold
Total

Profit from incidental business

Profit before tax

Corporate tax

Profit alter tax

Dividends

Mez profit

Fixed assets
{Dircet)
{Indirect}
{Others)
{land})
Shori-term deposits
Amount of investment
Total
Borrowings
Current labilities
Paid-in capital
{Capital increase)
Internal teserves
{Nct prafic}
Total

1979

3.6
0.0
3.6
1.3
B.6
0.1
2,3
0.0
12,5
-8.9
0.0
0.0
-8.9
0.0
0.0
0.0
0.0
-8.9
0.0
-8.9
0.0
-8.9

0.0
0.0
0.0
0.0
0.0
-0.0
326.3
326.3
289.9
0.0
45.3
45.3
-8.9
-8.9
326.3

1580

23.9
0.0
219
9.1
9.2
21
1.9
11.7
3.0
-10.1
0.0
14.3
-24.1
0.0
0.0
0.0
0.0
<243
0.0
-24.3
0.0
-24.3

314.6
0.0
0.0
0.0
0.0
-0.0
151.0
465.6
427.2
0.0
71.6
26.3
-33.2
«24.3

465.6

1981

48,2
0.0
48.2
19.2
11.3
4.2
3.9
16.6
55.2
-7.0
0.0
21.9
<289
0.0
0.0
0.0
0.0
-28.9
0.0
-28.9
0.0
-28.%

449,0
0.0
0.0
0.0
0.0

-0.0

269.2

718.1

659.6
0.0

120.7

49,1

-62.1

-28.9

718.1

Profit and Loss Statement (Government Investment: 25%)

1982

99.2
0.0
99.2
37.8
12.9
8.2
5.8
24,1
88,8
10.4
0.0
34.8
24.4
0.0
0.0
0.0
0.0
-24.4
0.0
-24.4
0.0
-24.4

694.0
0.0
0.0
0.0
0.0

-0.0

272.0

966.0

891.9
0,0

160.6

40.0

-86.5

-244

966.0

1983

173.1
0.0
173.1
69.2
16.8
14.3
8.8
33.9
143.0
30.1
0.0
46.3
-16.2
0.0
0.0
0.0
0.0
-16.2
0.0
-16.2
0.0
16,2

932.2
0.0

0.0

0.0

0.0

-0.0
431.7
1,363.9
1,236.4
0.0
230.1
69.5
-102,6
-16.2
1,363.9

1984

260.6
0.0
260.6
109.6
20.0
21.6
9.6
48.5
209.2
51.4
0.0
63.4
-12.0
0.0
0.0
0.0
0.0
-12.0
0.0
-12.0
0.0
-12.0

1,315.4
0.0

0.0

0.0

0.0
16.3
3237
1,655.3
1.481.7
0.0
288.3
58.1
-114.6
-12,0

1985

386.8
0.0
386.8
155.7
24.2
30.7
8.5
59.3
278.5
108.3
0.0
74.8
335
0.0
0.0
0.0
0.0
33.5
0.0
335
0.0
33.5

1,579.7
0.0
0.0
0.0
0.0

103.0
390,2

2,072.9

1,806.7
0.0

347.3
59,0
-B1.1
33.5

1986

485.0
0.0
485.0
203.3
28.7
3.3
8.8
73.4
355.5
120.5
0
84.0
45.9
.0
0.0
0.0
.0
458.5
0.0
45.5
0.0
45,5

1,896.5
0.0

0.0

0.0

0.0
2057
400.8
2,501.0
2,125.1
0.0
413.6
66.3
-35.6
45,5

1,6553 2,072.9 2,503,0

1987

5891
0.0
589.1
262.1
33.5
6.3
B.3
§7.4
438.1
151.0
0.0
52.3
58.7
0.0
0.0
0.0
0.0
58.7
0.0
58.7
0.0
58.7

2,209.9
0.0

0.0

0.0

0.0
330.4
451.7
2,992.0
2,479.3
0.0
489.6
761
23.1
58.7
2,992.0

1988

764,7
0.0
764.7
325.6
39.0
58.5
10.1
102.7
535.9
228.8
0.0
100.8
128.0
0.0
0.0
0.0
0.0
128.0
8.4
89.6
0.0
89.6

2,558.9
0.0
0.0
0.0
0.0

445.3
264.3

3,269.5

2,648.0
0.0

531.9
42.3
89.6
89.6

3,269.5

1989

834.3
0.0
B34.3
374.0
40.3
64.0
3.2
112.7
594.2
240.1
0.0
96.0
144.}
0.0
0.0
0.0
0,0
1d4.1
413.2
100.8
0.0
100.8

2,710.6
0.0

0.0

0.0
0.0
620.0
40,5
3,371.1
2,642.9
0.9
537.8
5.9
190.4
100.8
33711

1990

865.1
0.0
865.1
407.6
42.4
66.4
2,5
114.1
633.0
232,
0.0
BL.7
150.4
0.0
0.0
0.0
0.0
1504
45.1
105.3
0.0
105.3

2,637.0
0.0

0.0

0.0

0.0
788.5
3341
3,458.6
2,620.7
0.0
542.1
4.4
295.7
105.3
3,458.6

1991

963.8
0.0
963.8
434.7
43.7
71.6
0.0
115.5
665.5
298.3
0.0
67.0
2313
0.0
0.0
0.0
0.0
2313
69.4
161.9
0.0
161.9

2,554.5
0.0

0.0

0.0

0.0
1,005.6
11.6
3,571.8
2,572.1
0.0
542,1
0.0
457.6
i61.9
3,571.8

1992

963.8
0.0
963.8
456.4
45.9
716
0.0
116.0
689.9
273.9
0.0
46.9
227.0
0.0
0,0
0.0
0.0
227.0
68.1
158.9
0.0
158.9

2,450.2
0.0

0.0

0.0

0.0
1,207.6
213
3671
2,520.4
0.0
542.1
0.0
6i6.6
158.9
3,679.1

1993

963.8
0.0
563.8
479.2
48.1
7L.6
0.0
116.8

715.7 .

248.0
0.0
a7.7
220.3
0.0
0.0
0.0
0.0
220.3
66.1
154.2
0.0
154.2

2,354,7
0.0
0.0
0.0
0.0
1,396.7
28.9
3,780.2
2,467.3
0.0
5:42.1
0.0
770.8
154.2

3,780.2

1994

1,062.8
0.0
1,062.8
501.2
50.6
76.3
0.0
117.9
748.0
314.8
0.0
9.3
305.5
0.0
0.0
0.0
0.0
305.5
91.6
213.8
0.0
213.8

2,265.6
0.0

0.0
0.0

0.0
1,640.0
27.9
3,933.6
2,406.8
0.0
542,1
0.0
984.6
213.8
39336

1995

1,062.8
0.0
1,062.8
528.3
53.1
76.3
0.0
119.0
776.8
286.0
0.0
-13.6
2996
0.0
0.0
0.0
0.0
299.6
89.9
209.7
0.0
2097

2,174.6
0.0

0.0
0.0
0.0
1,876.1
29.3
4,080.1
2,343.6
0.0
5421
0.0
1,194.3
209.7
4,080.1

1996

1,062.8
0.0
1,062.8
554.7
55.8
76.3
0.0
120.1
807.0
255.8
0.0
+36.0
291.9
0.0
0.0
0.0
0.0
291.9
87.6
204.3
0.0
204.3

2,083.8
0.0

0.0
0.0
0.0
2,107
29.4
4,220.,5
2,279.7
0.0
542.1
0.0
1,398.6
204.3
4,220,5

1997

1,168.4
0.0
1,168.4
582.5
58.6
81.4
0.0
121.3
843.8
324.6
0.0
-58.1
382.8
0.0
0.0
0.0
0.0
Jg2.8
114.8
267.9
0.0
267.9

1,991.9
0.0
0.0
0.0
0.0
2,402.6
27.1
4421,7
2,212.9
0.0
542,1
0.0
1,666.6
267.9

4421.7

1998

1,168.4
0.0
1,168.4
611.6
61,5
81.4
0.0
122.3
876.9
291.5
0.0
85,4
377.0
0.0
0.0
0.0
0.0
377.0
113.1
263.9
0.0
263.9

1,896.7
0.0

0.0
0.0
0.0
2,694.4
34.0
4,625.2
2,152.6
0.0
542.1
0.0
1,930.4
263.9
4,625.2



Sales: Gay
Coke
Total
Expenses: Raw marerials
Labor cost

Other expenses
Adjustment af equipments
Cost depreciation
Total

Opetating profit

Non-operating profit

interest payable

Balance of profit

Profit from warks awarded

Profit from equipments sold
Total

Prefit from incidental business

Profit before tax

Corporate tax

Profi after tax

Dividends

Net profit

Fixed assets
{Direct)
(indirect)
{Others}
{Land}
Short-term deposits
Amount of investment
Total
Barrowings
Current liabilitics
Paid-in capital
{Capital increase)
Internal reserves
(Net profit)
Total

1979

3.6
0.0
3.6
1.3
8.6
2.3
2.3
0.0
12,5
-8.9
0.0
0.0
-8.9
0.0
0.0
0.0
0.0
-8.9
0.0
-8.9
0.0
-8.9

0.0
0.0
0.0
0.0
0.0
-0,0
326.3
326.3
244.6
0.0
90.7
90.7
-8.9
-8.9
326.3

1980

23.9 .
0.0
23.9
9.1
9.2
2.1
1.9
11.7
34.0
-10.1
0.0
11.3
-21.4
0.0
0.0
0.0
0.0
-21.4
0.0
-21.4
0.0
-21.4

314.6
0.0
0.0
0.0
0.0
-0,0
151.0

465.6
352,6
0.0
143.2
52.6
-30.3
214
465,6

1981

48.2
0,0
48.2
19.2
11.3
4.2
3.9
16.6
§5.2
-7.0
0.0
17.0
-24.0
0.0
0.0
0.0
0.0
«24.0
0.0
-24.0
0.0
-24.0

449.0
0.0
0.0
0.0
0.0
0,0

269.2

718.1

531.0
0.0

241.4

98.1

-54.3

-24.0

7181

Profit and Loss Statement (Government Investment: 50%)

1982 1983
99.2 1731
0.0 0.0
99.2 173.1
37.8 69.2
12.9 16.8
8.2 14,3
5.8 &.8
24,1 33.9
Bg.8 143.0
10.4 30.1

0.0

26.3 34.5
«15.9 -4.4
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
+15.9 -4.4
0.0 0.0
-15.9 4.4
0.0 0.0
-15.9 4,4
694.0 932.2
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0,0 1.7
2720 431.7
966.0 1,375.6
7149 989.9
0.0 0.0
J2L3 460.3
79.9 139.0
-70.1 -74.6
-15.9 4,4
966.0 1,375.6

0.0 -

1984

260.6
0.0
260.6
109.6
20.0
21.6
9.6
48,5
209.2
51.4
0.0
46.2
5.2
0.0
0.0
0.0
0.0
5.2
0.0
5.2
0.0
5.2

1,3i5.4
0.0

0.0

0.0

0.0
62,8
323.7
1,701.9
1,194,7
0.0
576.6
116.3
-69.4
5.2

1985

a86.8
0.0
386.8
1585.7
24.2
30.7
8.5
59.3
278.5
108.3
0.0
52.5
55.9
0.0
00
0.0
0.0
55.9
0.0
55.9
0.0
55.9

1,579.7
0.0

0.0

0.0

0.0
174.0
390.2
2,143.9
1,462.8
0.0
694.6
118.1
-13.5
55.9

1986 1987
485.0  sgo.1-
0.0 0.0
4850  s580.1
2053 262.1
28.7 33.5
39.3 46.8
8.8 8.3
73.4 87.4
355.5 438.1
129.5 151.0
0.0 0.0
56.0 57.6
73.5 93.4
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
73.5 934
0.0 28.0
73.5 65.4
0.0 0.0
73.5 65.4
1,896.5 2,201.9
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
308.2 3241
400.8  45L7
2,605.5 2,985,7
1,718.3 1,941.0
0.0 0.0
B27.2 9743
132,5 1521
60.0 65.4
73.5 65.4

1,703.9 2,143.9 2,605.5 2,985.7

-2 75—

1988

764.7
0.0
764.7
325.6
3%.0
58,5
10.1
102.7
535.9
228.8
0.0
56.7
172.1
0.0
0.0
0.0
0.0
1721
51.6
120.5
0.0
120.5

2,558.9
0.0

0.0

0.0

0.0
392.8
264.3
3,216.0
2,031,8
0.0
1,063.8
B4.5
120.5
120.5
3,216.0

1989

834.3
0.0
8343
374.0
40.3
64.0
1.2
112.7
594.2
240.1
0.0
43.9
196.2
0.0
0.0
0.0
0.0
196.2
58.9
137.3
0.0
137.3

2,710.6
0.0

0,0

0.0

0.0
611.3
40.5
33624
2,029.1
0.0
1,075.5
11.7
257.8
137.3
3,362.4

1990

865.1
0.0
865.1
407.6
42.4
66.4
2.5
114,1
633.0
2321
0.0
26.2
206.0
0.0
0.0
0.0
0.0
206.0
61.8

144,2 -

0.0
i44.2

2,637.0
0.0
0.0
0.0
0.0

828.5
331

3,498.6

2,012.4
0.0

1,084.3
8.8

402.0
144.2
3,498,6

1991

963.8
0.0
963.8
434.7
43.7
71.6
0.0
115.5
665.5
298.3
0.0
7.9
2904
0.0
0.0
0.0
0.0
290.4
B7.1
203.3
0.0
203.3

2,554.5
0.0
0.0
0.0
0.0

1,098.9

116

3,665,

1,975.5
0.0

1,084.3
0.0

605.3
203.3
3,665.1

1992

963.8
0.0
963.8
456.4
45.9
71.6
0.0
116.0
6899
273.9
0.0
-15.7
289.6
0.0
0.0
0.0
0.0
289.6
86.9
202.7
0.0
202,7

2,450.2
0.0
0.0
0.0
0.0

1,358.7

213

3,830.2

1,937.9
0.0

1,084.3
0.0

808.0
202,7

‘3,830.2

1993

963.8
0.0
963.8
479.2
48.1
71.6
0.0
116.8
715.7
248.0
0.0
-38.6
286.7
0.0
0.0
0.0
0.0
286.7
B6.0
200.7
0.0
200.7

2,354.7
0.0
0.0
0.0
0.0

1,609.4

28.9

3,992.9

1,900.0
0.0

1,084.3
0.0

1,008.7

200.7

3,992.9

1994

1,062.8
0.0
1,062.8
503.2
50.6
76.3
0.0
117.9
748.0
314.8
0.0
460.9
375.7
0.0
0.0
0.0
0.0
375.7
112.7
263.0
0.0
263.0

2,265.6
0.0
0.0
0.0
0.0

1,917.2

27.9

4,210.8

1,854.9
0.0

1,084.3
0.0

1,271.7

263.0

4,210.8

1995

1,062.8
0.0
1,062.8
5283
53.1
76.3
0.0
115.0
776.8
286.0
0.0
-88.0
3740
0.0
0.0
0.0
0.0
374.0
112.2
261.8
0.0
261.8

2,174.6
0.0
0.0
0.0
0.0

2,221.0

29,3

4,424.9

1,807.1
0.0

1,084.3
0.0

1,533.5

261.8

4,424.9

1996

1,062.8
0.0
1,062.8
554.7
55.8
76.3
0.0
120.1
807.0
2558
0.0
-114.9
370.7
0.0
0.0
0.0
0.0
370.7
111,2
259.5
0.0
259.5

2,083.8
0.0
0.0
0.0
0.0

2,522.8

29.4

4,636.0

1,758.7
0.0

1,0843
0.0

1,793.0

259.5

4,636.0

1997

1,168.4
0.0
1,168.4
582.5
58.6
81.4
0.0
121.3
843.8
3246
0.0
1416
466.2
0.0
0.0
0.0
0.0
466.2
139.9
326.4
0.0
326.4

1,991.9
0.0
0.0
0.0
0.0

2,892.0

27.1

4,911.1

1,707.5
0.0

1,084.3
0.0

2,1193

326.4

49111

1998

1,168.4
0.0
1,168.4
611.6
61.5
B1.4
0.0
1223
876.9
291.5
0.0
-173.8
465.3
0.0
0.0
0.0
0.0 -
465.3
139.6
325.7
0.0
325.7

1,896.7
0.0
0.0
0.0
0.0

32612

34.0

5,192.0

1,662.6
0.0

1,084.3
0.0

2,445.1

3257

5,192.0



Sales: Gas

Coke

Total
Expenses: Raw materials

Labor cost

QOther expenses

Adjustment of equipments

Cost depreciation
Total

Operating profit

Nan-operating proflt

Enterest payahle

Balance of profit

Profit fram works awarded

Profit from equipments sold
Tatal

Profit from incidental business

Profit before tax

Corporate tax

Profit after tax

Dividends

Net profit

Fixed assets
{Direct)
(Indirect}
{Others)
{Land}
Short-term deposits
Amount of investment
Total
Borrowings
Current liabilities
Paid-in capital
{Capital increase}
internal zeserves
(Net profit}
Total

1979

3.6
0.0

3.6

1.3
8,6
0.3
2,3
0.0
12,5
-8.9
0.0
0.0
-8.9
0.0
0.0
0.0
0.0
-89
0.0
+8.9
0.0
-8.9

0.0
.0
0.0
0.0
0.0
-0,0
326.3
326.3
199,2
0.0
136.0
136.0
-8.9
-8.9
326.3

1980

23.9
0.0
239
9.1
2.2
2.1
19
11.7
34.0
-10.1
0.0

8.4

-18.4
0.0
0.0
0.0
0.0

-18.4
0.0

-18.4
0.0

-18.4

- 314.6
0.0

0.0
0.0
0.0
-0.0
151.0
465.6
278.1
0.0
214.9
78.8
-27.3
-18.4
465.6

1981

48.2
0.0

© 48,2

19.2
11.3
4.2
A9
16.6

55,2 .7

-7.0
0.0
12.1
-19.1
0.0
0.0
0.0
0.0
-19.1
0.0
~19.1
0.0
-19.1

449,0

0.0 -

0.0
0.0
0.0
0.0
269.2
718.1
402.5

0.0

362.0
147.2
-46.4

-19.1
718.1-

Profit and Loss Scatement {Government Investment: 75%). -

1982

99.2
0.0
99.2
-37.8
129
8.2

5.8

24.1

10.4
0.0
17.9
7.4
0.0
0.0
0.0
0.0
T4
0.0
~7.4
.0
7.4

654.0
0.0

0.0

0.0
0.0
-0.0
272.0
966.0
538.0
0.0
481.9
119.9
+53.8
-7.4
-,966.0

- 88.8 -

1983

~173.1
0.0

1731

69.2
16.8

* 143
8.8
339
143.0
301

0.0 .

22.8
7.3
0.0
0.0
0.0
0.0
7.3
0.0
7.3
0.0
7.3

932.2
0.0
0.0
0.0
0.0

39.8

431.7

1,403.7.

.759.8
0.0
690.4
208.5
-46.5
7.3
1,403.7

1984

260.6
0.0
260.6
'109.6
20.0
21.6
9.6
18.5
209.2
51.4
0.0
29.0
224
0.0
0.0
0.0
0.0
22,4
0.0
-22.4
0.0
22.4

1,315.4
0.0

0.0

0.0

0.0
109.4
323.7
1,748.5

5027
0.0 -

864.8
174.4
-24.1
224
1,748.5

1985

386.8
0.0
J86.8
155.7
24,2
30.7
8.5
59.1
278.5
108.3
0.0
Jo.i
783
0.0
0.0
0.0
0.0
78.3
0.0
79.3
0.0
78.3

1,579.7
0.0

0.0

0.0

0.0
244.9
390.2
2,214.9
1L,118.8
0.0
1,041.9
177.1
54.1
78.3
2,214.2

1986 1987

485.0
0.0
485.0
205.3
28.7
39.3
8.8
73.4

© 3555
129.5
0.0
279
101.6
0.0
0.0
0.0
0.0
101.6
30.5

- 7a
0.0
711

589.1
0.0

589.1 .
2621

33.5
46.8
8.1
7.4
438.1
151.0
0.0
209
129.1
0.0
0.0
0.0
0.0

1291

38.7

90.4.

0.0
90.4

1,896.5 2,209.9

0.0
0.0
0.0
0.0
27L9
400.8-

0.0
0.0

0.0 -

0.0
295.]
451,7

2,569.2 2,956.8
1,257.4  1,397.6

0.0
1,240.7 11,4689
198.8 2282
71.1 90.4
711 90.4 -

0.0 .-

2,569.2 2,956.8

—27 06—

-~ 1988

764.7 .
0.0 .-
C 7647,

"325.6
39.0
58.5

10.1-

102.7
5359
228.8

0.0

13.2
215.5
0.0
0.0
0.0
0.0
215.5
64.7
-150.9
0.0
150.9

2,558.9
0.0

0.0

0.0

0.0
.350.9
264.3
3,174.2
1,427.6
0.¢
1,595.7
126.8
150.9
150.9
3,174.2

1989

8343

0.0
‘834.3
374.0

40.3
64.0
32
112.7
594.2
240.1

0.0 -
4.7

2448
0.0
0.0
0.0
0.0

244.8

73.4

171.4
0.0

171.4

2,710.6
0.0
0.0
0.0
0.0

611.7
40.5

3,362.8

1,427.3
0.0

1,613.3

17.6
322.2
171.4

3,362.8

1990 - 1991
865.1 + 963.8
0.0: 0.0
B65.1°. " 963.8
407.6 - 4347 -
424 . 437
66.4 71.6
2,5 0.0
11417 1155
633.0  665.5
©232,1 298.3
0.0 0.0
256 473
257.8 - 345.5
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
257.8  345.5
773 1037
1804 . 2419
0.0 0.0
180.4 . 2415
(26370 2,554.5
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
8751 1,195.9
13,1 11.6
3,545.2 3,762.1
1,416.1 1,391
0.0 . 0.0
1,626.4 1,626.4
13.2 6.0
5027 744.5
1804 241.9.
3,545.2  3,762.1

1592

~963.8
0.0
963.8
456.4
i 45.9
71.6
0.0
116.0

' 689.9
273.9
0.0
-74.1
348.0
0.0
0.0
.0
0.0
348.0
104.4
243.6
0.0
243.6

2,450.2
0.0

0.0

a.c

0.0
1,510.6
21.3
3,982.1
1,367.5
0.0
1,626.4
0.0
988.2
243.6
39821

1993

963.8
0.0
963.8
479.2
48.1
71,6
0.0
116.8
“715.7
248.0
0.0
-100.5
348.5
0.0
0.0
0.0
0.0
348.5

104.6.

244.0
0.0
244.0

2,354.7
0.0
0.0

0.0 .

0.0
1,819.8
28.9
4,203.3
1,344.7
0.0
1,626.4
0.0
1,232.2
244.0
4,203.3

1994

1,062.8
0.0
1,062.8
503,2
506
76.3
0.0
117.9
748.0
314.8
0.0
-126.5
441.3
0.0
0.0
0.0
0.0
4413
132.4
308.9
0.0
308.9

2,265.6
0.0
0.0
0.0
0.0

-2,188.9

27.9
4,482.5
1,315.0
0.0
1,626.4
0.0
1,541.1
308.9
44825

1595

1,062.8
0.0
1,062.8
528.3
53.1
76.3
0.0
115.0
776.8
286.0
0.0
-157.5
443.5
0.0
0.0
0.0
0.0
443.5
133.1
310.5
0.0
310.5

2,174.6
0.0
0.0
0.0
0.0

2,556.8

29.3

4,760.7

1,282.7
0.0

1,626.4
0.0

1,851.5

310.5

4,760,7

1996

1,062.8
0.0
1,062.8
554.7
55.8
76.3
0.0
120.1
807.0
255.8
0.0
-188.5
444.3
0.0
0.0
0.0
0.0
444.3
133.3
311.0
0.0
311.0

2,0831.8
0.0

0.0

0.0

0.0
2,925.6
-29.4
5,038.8
1,249.8
0.0
1,626.4
0.0
2,162.5
3110
5,038.8

1997

1,168.4
0.0
1,168.4
582.5
58.6
81.4
0.0
121.3
843.8
3246
0.0
-215.5
544.2
0.0
0.0
0.0
0.0
544.2
163.3
380.9
0.0
380.9

1,991.9

0.0 .

0.0
0.0

0.0
3,364.9
271
5,383.9
1,214.1
0.0
1,626.4
0.0
2,543.4
380.9
5,383.9

1998

1,168.4
0.0
1,168.4
611.6
61.5
81.4
0.0
122.3
B76.9
291.5
0.0
-256.4
547.9
0.0
0.0
¢.0
0.0
547.9
164.4
383.5
0.0
383.5

1,896.7
0.0
0.0
0.0
0.0
3,807.4
340
5,738.1
1,184.7
0.0
1,626,
0.0
2,927.0
383.5

5,738.1



Sales: Gas

Coke

Total
Expenses: Raw matetials

Labor cost

Other expenses

Adjustment of equipments

Cost depreciation
Total

Operating profit

Non-operating profit

Interest payable

Balance of profit

Profit from works awarded

Profit from equipments sold
Total

Profit from incidental business

Profit before tax

Corporate tax

Profit after tax

Dividends

Net profic

Fixed assets
{Direct)
{Indirect)
(Others)
(Land)
Short-term deposits
Amounc of investment
Total
Borrowings
Current liabilities
Paid-in capital
(Capita] increase}
Internal reserves
{Net profit)
Total

1979

1.6
0.0
3.6
1.3
8.6
0.3
2.3
0.0
12.5
-8.9
0.0
0.0
-8.9
0.0
0.0
0.0
0.0
-8.9
0.0
-8.9
0.0
-8.9

0.0
0.0
0.0
0.0
0.0
-0.0
326.3
326.3
153.19
0.0
181.4
181.4
-8.9
-8.9
326.3

1980

23.9
0.0
23.9
9.1
2.2

21

1.9
1.7
14,0

-io.l
0.0
5.4

-15.5

0.0

0.0

0.0

0.0

-15.5
0.0

~15.5

0.0

-15.5

4.6
0.0
0.0
0.0
0.0

i5t.0
465.6
203.5
0.0
286.5
105,1
24,4
-15.5
465.6

1981

48,2
0.0
48.2
19.2
11.3
4.2
3.9
16.6
55.2
1.0
0.0
7.2
-14.2
0.0
0.0
0.0
0.0
-14,2
Q.0
-14.2
0.0
-14.2

449.0
0.0
0.0
0.0
0.0
0.0

269.2

718.1

274.0
0.0

482.7

196,2

-38.6

-14.2

718.1

Profit and Loss Statement (Government ] Nvestment:. 100%) .

1982

99.2
0.0
99.2
37.8
12.9
B.2
3.8

24.1°

88.8
10.4
0.0
9.4
1.1
0.0
0.0
0.0
0.0
11
0,0
1.1
0.0
11

694.0
0.0
0.0
0.0
0.0

14,9

272.0

281.0

376.0
0.0

642,5

159.8

-37,5
1.1

981.0

1983

1731
0.0
1731

69.2 -

16.8
14.3
8.8
33.9
143.0
30.1
0.0
11.0
19.0
0.0
0.0
0.0
0.0
19,0
0.0
19,0
0.0
19.0

932.2
0.0

0.0

0.0

0.0
67.8
431.7
1,431.7
529.6
0.0
920.6
278.0
+18.5
19.0
1,431.7

1984

260.6
0.0
260.6
109.6
20,0
21.6
9.6
48,5
209.2
51.4
0.0
11.8
39.6
0.0
0.0
0.0
0.0
39.6
0.0
39.6
0.0
39.6

1,315.4
0.0
0.0
0.0
0.0

155.9
323.7
1,795.0
620,8
0.0
1,153.1
232.6
21.1
39.6

1,795.0 2,213.4 2,557.0

1985

386.8
0.0
386.8
1557
24.2
0.7
8.5
59.3
278.5
108.3
0.0
7.7
100.6
0.0
0.0
0.0
0.0
100.6
3o.2
70.4
0.0
70.4

1,579.7
0.0

2.0

0.0

0.0
243.5
390.2
2,213.4
753.7
0.0
1,389.3
236.1
70.4
70.4

1986 1987
485.0 589.1
0.0 0.0
4185.0 589.1
205.3 2621
28.7 33.5
3.3 46.8
8.8 8.3
73.4 87.4
3555 438.1
129.5 151.0
0.0 0.0
1.6 5.0
127.9 160.0
0.0 0.0
0.0 0.0
Q.0 0.0
Q.0 0.0
127.9 160.0
38.4 48.0
B89.5 112.0-
0.0 0.0
89,5 112.0
1,896.5 2,209.9
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
259.7 2724
400.8 451.7
2,557.0 2,934.0
813.1 B63.4
0.0 0.0
1,6543 1,958.5
265.1 304.2
89.5 112.0
89,5 1120,0

—3717—

1988

764.7
0.0
764.7
3256
39.0
58.5
10.1
102,7
5359
228.8
0.0
-22.7
251.5
0.0
0.0
0.0
0.0
251.5
75.4
176.0
0.0
176,0

2,558.9
0.0

0.0

0.0

0.0
3711
264.3
3,194.4
863.4
0.0
2,127.6
169.1
203.3
176.0

1989

834.3
0.0
834.3
374.0
40.3
64,0
J.2

112,7 -

594.2
240.1
0.0
44,2
284.2
0.0
0.0
0.0
0.0
284.2
85.3
199.0
0.0
199.0

2,710.6
0.0

0.0

0.0

0.0
663.6
40.5
3147
863.4
0.0
2,151.0
234
400.2
199.0

2,934.0 31944 3,414.7

1990

865.1
0.0
865.1
407.6
42.4
66.4
2.3
114.1
633.0
2321
0.0
-67.9
300.0
0.0
0.0
0.0
0.0
300.0
90.0

210,0-

0.0
2100

2,637.0
0.0
0.0
0.0
o.0

966.5
33.1
3,636.6
857.8
0.0
2,168.6
17.6
610.2
210.0
3,636.6

1991

963.8
0.0
963.8
434.7
43.7
7.6
0.0
115.5
665.5
298.3
0.0
-92.3
3906
0.0
0.0
0.0
0.0
390.6
117.2
2734
0.0
273.4

2,554.5
0.0
0.0
0.0
0.0

1,330.7

1.6
3,896.8
844.6
0.0

2,168.6

0.0
B43.6
273.4

3,896.8

1992

963.8
0.0
963.8
456.4
45.9
71.6
0.0
116.0
689.9
273.9
0.0
-121.9
395.8
0.0
0.0
0.0
0.0
395.8
118.7
277.0
0.0
277.0

2,450.2
0.0
0.0
0.0
0.0

1,692.7

21.3
4,164.2
834.9
0.0

2,168.6
0.0

1,160,7

277.0

4,164.2

1993

963.8
0.0
963.8
479.2
481
71.6
0.0
115.8
715.7
248.0
0.0
-151.41
399.2
0.0
0.0
0.0
0.0
399.2
119.8
2794
0.0
2794

2,354.7
0.0

0.0
0.0
0.0
2,052,5
28.9
4,436.1
B27.4
0.0
2,168.6
0.0
1,440.1
279.4
4,436.1

1994

1,062.8
0.0
1,062.8
503.2
50.6
76.3
0.0
117.9
748.0
314.8
0.0
-180.2
495.0
0.0
0.0
0.0
0.0
495.0
148.,5
346.5
0.0
346.5

2,265.6
0.0
0.0
0.0
0.0

2,474.6

27.9
4,768.2
B13.1
0.0

2,168.6
0.0

1,786.6

346.5

4,768,2

1995

1,062.8
0.0
1,062.8
528.3
53.1
76.3
0.0
119.0
776.8
286.0
0.0
.214.4
500.4
0.0
0.0
0.0
0.0
500.4
150.1
1503
0.0
350.3

2,174.6
0.0
0.0
0.0
0.0

2,897.8

29.3
5,101.7
796.3
0.0

2,168.6
0,0

2,136.9

350.3

5,101,7

1996

1,062.8
0.0
1,062.8
554.7
55.8
76.3
0.0
120.1
807.0
255.8
0.0
-248.8
504.6
0.0
0.0
0.0
0.0
504.6
151.4
353.2
0.0
353.2

2,083.8
0.0
0.0
0.0
0.0

3,324.4

29.4
5,437.6
778.9
0.0

2,168.6
0.0

2,490.1

353.2

5437.6

1997

1,168.4
0.0
1,168.4
582.5
58.6
81.4
0.0
121.3
B43.8
3246
0.0
-283.5
608.1
0.0
0.0
0.0
0.0
608.1
182.4
425.7
0.0
425.7

1,991.9
0.0

0.0

0.0

0.0
3.823.9
271
5,843.0
758.6
0.0
2,168.6
0.0
2,915.8
425.7
5,843.0

1998

1,168.4
0.0
1,168.4
611.6
61.5
81.4
0.0
122.3
876.9
291.5
0.0
23241
615.7
0.0
0.0
0.0
0.0
615.7
184.7
4310
0.0
431.0

1,896.7
0.0
0.0
0.0
0.0

4,329.3

340
6,260.1
744.7
0.0

2,168.6
0.0

3,346.8

4310

6,260.1



Sales: Gas

Coke

Total
Expenses: Raw materials

Labor cost

Other expenses

Adjustment of equipments

Cost depreciation
Total

Operating profit

Nan-operating profit

Interest payable

Balance of profit

Profis from works awarded

Prafit from equipments so0ld
‘Total

Profit from incidental business

Profit before tax

Corporate tax

Profit after tax

Dividends

Ner profic

Fixed assets
(Direct)
{Indirect)
{Others)
{Land)
Short-term deposits
Amount of investment
Total
Barrawings
Current liabilities
Paid-in capital
(Capital increase}
Internal rescrves
{Net profit}
Total

R 5-2-2. Profit and Loss Statement (Selling Unit Price: 2.77 baht/m3 Government INvestment)

1979

2.8
0.0
2.8
1.3
8.6
0.3
23
0.0
12.4
-9.1
0.0
0.0
-9.7
0.0
0.0
0.0
0.0
-9.7
0.0
-9.7
0.0
-9.7

0.0
0.0
0.0
0.0
0.0
-0,0
326.3
326.2
154.6
0.0
181.4
181.4
-9.7
-9.7
326.3

1580

18.8B
0.0
18.8
9.1
9.2
1.9
L9
11.7
3.8
-15.0
0.0
5.5
-20.5
0.0
0.0
0.0
0.0
-20.5
0.0
+20.5
0.0
-20.5

314.6
0.0
0.0
0.0
0.0

-0.0

1510 .

465.6
209.3

0,0
286.5
105.1
-30.2
-20.5
465.6

1981

379
0.0
37.9
19.2
113
3.9
3.9
16.6
54.9
-17.0
0.0
7.7
-24.7
0.0
0.0
0.0
0.0
-24.7
0.0
-24.7
0.0
+24.7

449.0
0.0
0.0
0.0
0.0
0.0

269.2

718.1

290.3
0.0

482.7

196.2

-54,9

-24.7

718.1

1982

77.9
0.0
77.9
7.8
12,9
7.6
5.8
24.1
88.2
-10.3
0.0
10.7
-21.0
0.0
0.0
0.0
0.0
-21.0
0.0
-21.0
0.0
-21.0

694.0
0.0
0.0
0.0
0.0
0.0

272.0

966.0

399.4
0.0

642.5

159.8

+75.9

-21.0

966.0

1983

135.8
0.0
135.8
69.2
16.8
13.2
8.8
Ja.9
141.9
6.1
0.0
14.1
-20.2
0.0
0.0
0.0
0.0
-20.2
D.0
-20.2
0.0
-20.2

932.2
0.0
0.0
0.0
0.0
-0.0
431.7
1,363.9
539.4
0.0
920.6
278.0
-96.1
-20.0
1,363.9

1984

204.5
0.0
204.5
L09.6
20.0
19.9
9.6
48.5
107.5
-3.0
0.0
18.0
-21.0
0.0
Q.0
0.0
0.0
-21.0
0.0
-21.0
0.0
-21.0

1,315.4
0.0
0.0
0.0
0.0

17.7
323.7
1,656.8
620.8
0.0
1,153.1
2326
A117.1
-21.0

1985

301.5
0.4
3035
155.7
24.2
28.2
8.5
59.3
176.0
2.6
0.0
18.8
8.8
6.4
0.0
0.0
0.0
8.8
0.0
8.8
0.0
B.§

1,579.7
0.0
0.0
0.0
0.0
85.9
3%0.2
2,055.8
774.8
0.0
1,389.3
236.1
#1083
8.8

i986 -

380.6
0.0
380.6
205.3
28.7
36.2
8.8
73.4
352.4
28.2
0.0
18.3
9.9
0.0
0.0
0.0
0.0
9.9
0.0
9.9
0.0
2.9

1,896.5
0.0
0.0
0.0
0.0

163.4
400.8
2,460.7
904.7
0,0
1,654.3
265.1
.98.4
9.9

1,656.8 2,055.8 2,460.7

1987

162.3
0.0
462.3
262,1
33.5
43.0
8.3
87.4
434.3
28.0
0.0
16.3
11.7
0.0
0.0
0.0
0.0
1.7
0.0
11.7
0.0
11.7

2,209.5
0.0

0.0

0.0

0.0
254.8

451.7 .

2,916.4
1,044.5
0.0
1,958.5
304.2
-86.7
1.7
2,916.4

—-278-—

1988

600.0
0.0
600.0
325.6
39.0
53.6
10.1
102.7
531.0
69.1
0.0
13.6
55.5
0.0
0.0
0.0
0,0
55.5
0.0
55.5
0.0
55.5

2,558.9
0.0

0.0

0.0

0,0
402.4
2643
J,225,7
1,129.3
0.0
2,127.6
169.1
-31.2
55.5
3,225.7

71989

1 654.7
0.0
654.7
374.0

40,3 -

58.6
3.2
112,7
588.8

65.9.

0.0
4.5
61.3
0.0
0.0
0.0
0,0
61.3
Q.0
61.3
0.0
G1.3

2,710.6
0.0
0.0
0.0
0.0

561.4
40.5

3,312.5

1,131.3
0.0

2,151.0

23.4
30.1
6l1.3
33125

1990

678.8
0.0
678.8
407.6
42.4
60.8
2.5
114.1
627.4
51.4
0.0
8.1
50.6
0.0
0.0
0.0
0.0
59.6
17.9
41.7
0.0
41.7

2,637.0
0.0
0.0
0.0
0.0

696.1
134

3,366.2

1,125.7
0.0

2,168.6

17.6
71,9
41.7

3,366.2

1991

756.3
0.0
756.3
434.7
43.7
653
0.0
115.5
659.3
97.0
0.0
-19.1
116.1
0.0
0.0
0.0
0.0
116.1
34.8
81.3
0.0
81.3

2,554.5
0.0
0.0
0.0
0.0

B68.1
11.6

3,434.2

1,112.5
0,0

2,168.6
0.0

153.1
81.3
3,434.2

1992

756.3
0.0
756.3
456.4
45,9
653
0.0
116.0
683.6
72.6
0.0
-33.3
105.9
0.0
0.0
0.0
0.0
105.9
Jvs
74.2
0.0
74.2

2,450.2
0.0

0.0

0.0

0.0
1,027.2
213
3,498.7
1,102.8
0.0
2,168.6
0.0
2273
74.2
3,498.7

1993

756.3
0.0
756.3
479.2
18.1
65.3
0.0
116.8
709.5
46.8
0.0
46
93.1
0.0
0.0
0.0
0.0
93.1
279
65.2
0.0
65.2

2,354.7
0.0
0.0
0.0
0.0

1,172.8

28.9

3,556.3

1,095.3
0.0

2,168.6
0.0

292,5
65.2
3,556.3

1994

834.0
0.0
834.0
503.2
50.6
69.4
0.0
117.9
741.1
92.9
0.0
-58,2
151.1
0.0
0,0
0.0
Q.0
151.1
15.3
105.8
0.0
105.8

2,265.6
0.0
0.0
0.0
0.0

1,354.1

27.9

3,647.7

1,080.9
0.0

2,168.6
0.0

398.2
1058
3,647.7

1995

834.0
0.0
B34.0
528.3
3.1
69.4
0.0
119.0
769.9
64,1
0.0
-73.2
1372.3
0.0
0.0
0.0
0.0
137.3
41.2
96.1
0.0
96.1

2,174.6
0.0

0.0

0.0

0.0
1,523.1
29.3
3,727.0
1,064,1
Q.0
2,168.6
0.0
494.,3
96.1
3,727.0

1996

834.0
0.0
834.0
554.7
55.8
69.4
0.0
120.1
B00.1
3319
0.0
-87.3
121.1
0.0
0.0
0.0
0.0
121.1
6.3
84.8
0.0
g4.8

2,083.8
0.0
0.0
0.0
0.0

1,681.2

29.4

3,794.4

1,046.8
0.0

2,168.6
0.0

579.1
B4.8
3,794.4

1997

916.9
0.0
916.9
582.5
586
73.9
0.0
1213
836.2
80.6
0.0
-100.5
181.1
0.0
0.0
0.0
0.0
181.1
54.3
126.8
0.0
126.8

1,991.9
0.0
0.0
0.0
0.0

1,881.9

27.1

3,900.9

1,026.5
0.0

2,168.6
0.0

705.9
126.8
3,900.9

1998

916.9
0.0
916.9
611.6
61.5
73.9
0.0
1223
869.3
47.5
0.0
-117.2
164.7
0.0
0.0
0.0
0.0
164.7
49.4
115.3
0.0
115.3

1,896.7
0,0

0.0

0.0

0.0
2,071.6
34,0
4,002.4
1,012.6
0.0
2,168.6
0.0
821.2
1153
4,002.4
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Premise

# 5-6-1. LF.R. (Without Tax)

1. Town gas selling price 3.53 B/M3 (= 8,37 B/kg) (at 1979)
2. Increase rate of selling price 10% per 3rd year

3. Inflation Include
Investment Revenue Expence Scrap Value
1975 322.8 3.6 12.5
1980 149.3 23.5 22.3
1981 267.1 48.2 38.6
1982 269,1 99.2 64.7
1983 426.7 173.1 109.1
1984 3194 260.6 160.7
1985 385.8 3806.8 219.2
1986 396.4 485.0 282.1
1987 446.5 589.1 350.7
1988 262.0 764.7 433.2
1989 40.3 834.3 481.5
1990 33.0 865.1 518.9
1991 11.6 963.8 550.0
1992 21.3 963.8 573.9
1993 28.9 9063.8 598.9
1994 28.0 1,062.8 630.1
1995 29.3 1,062.8 657.8
1996 29.4 1,062.8 686.9
1997 27.1 1,168.4 722.5
1998 34.0 1,168.4 754.6 1,837.7
Total 3,528.0 12,950.2 7,868.2

LF.R. (without tax) is 8.10%
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# 5.6-4. LE.R. (With Tax)
Premise
1. Town gas selling price 3.53 B/M3 (=8.37 B/kg) (at 1979)

2. Increase rate of selling price 10% per 3rd year
3. Inflaton Include

Investment Revenue | Expence Scrap Value
1979 326.3 6.1 12,5
1980 .151.0 40.5 22.3
1981 269.2 78.8 39.3
1982 272.0 158.4 75.1
1983 431.7 279.6 128.2
1984 - 323.7 421.7 190.7
1985 390.2 606.8 269.5
1986 400.8 766.7 343.0
1987 451.7 943.7 4222
1988 264.3 1,199.1 5327
1989 40.5 1,314.1 587.3
1990 331 1,374.1 622.8
1991 11.6 1,499.2 674.1
1992 21.3 1,521.2 690.9
1993 28.9 1,549,2 708.4
1994 27.5 1,677.5 759.9
1995 29.3 1,708.3 779.3
1996 294 1,740.6 799.7
1997 27.1 1,880.0 856.3
1998 34.0 1,915.5 878.7 1,856.7
Total 3,564.0 20,681.2 9,393.0

LE.R. (with tax) is 18.93%
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[& 6-1-1 Relation of LPG and Town Gas
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