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bacause sales naturzl gas is decreased according to LPG production

increase.

I appreaciate if my report is useful for you.

Sincerely yours,

Y. Kawase
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LPG PRODUCTION FROM NATURAL GAS

I FOREWORD

I study LPG production from natural gas. TFlour Ocean Services
International Inc. reported LPG ﬁroduction from natural gas but not
100% of the gas from pipeline, only 61% in 1990. LPG production from
refineries which will be included LPG from the expansion and new
refinery is guessed larger than domestic requirement, but nobody
can estimate because plants of the expansion and new refinery are
not decided, It is evident that the expansion and new refinery

should have much cracking units, so LPG production should be large,

Accordingly, whole or mostly of LPG which will be produced
from natural gas should be exported, to get foreign currency, but

LPG production should make much profit.

Another wey to utilize LPG must be developed to increase
domestic consumption, such as (1) motor car fuel (2) industrial

use (3) small gas turbine of EGAT in province.

II DEFINITION OF LPG

C3 LPG is liquefied ﬁropane and propene, dnd C,+
LBG is liquefied butanes and butenes, and ordinary LPG is mixutee of
G

€35 and Cys cuts can not be-perféctly separdted to pude Gz~ and: Gy,

3 and C#S which is propene, propene . butanes and butenes, Actually,,

always mixed a small quantity of before and after cuts. For instance,

03 LPG is mainly C and a small guantity of C2 and Cy cut are mixed.

3s

ITT PHYSICAL PROPERTY OF LFG

Physical property of LPG must be very important, when
compoeition of LPG is changed. TABLE-1 (ATTACH.1) shown the physical
property of LPG for recalculation.

Vapor pressure of LPG is very important, because pressure
test of LPG vessel is very important when components are changed.

Vapor pressure of C C5s G4y Cy mixture is calculated by vapor-liquid

2! 5



équivalent calculation.. This calculatlon takes long tlme without
computer, but from Fig.1 VAPOR PRESSURE OF PROPANE AND PROPYLENE
(ATTACH.2) and F:Lg 2 - VAPOR PRESSURE OF BUTAN:..S AND BUTENES (ATTAGH 3),

we can lknow outline.

Hhen hlghest temperature of Thailand is 4#4.5 °C at Uttradit

' prov1nce on Aprll 27, 1960,,0 and Cy, vapor pressure at 4#.5 c

3s
is as follows
_ ; LA 44.5 OC = 112.1 DF -
e Vapor Pressure at 44,5 ¢
‘Propéhe 17,8 atm.-- -~w,
Propane 4.5 atm.
i-Butane 5.6 atm,
¢-Butane 3.5 atm, .

When C3 percentage of 03 and 04 mixed LPG is high, LPG vapor
pressure - is closed to 17.8 atm., and if Cj, percentage of C3 and C,
mlxed LPG is high, LPG vapor pressure is 2losed to 3,5 atm. Maximum
vapo; pressure dlffergnce which is according to composition of 03
and Gy is nearly 17.8 - 3.5 atm. A4nd whén C, LPG is used, heating
for vaporlsatlon is needed, so vapor pressure of 04 vapor pressure

is hlgher than ordinal temperature.

' The LPG specification of Thailand is 30% propane and 70%
Butapcs, but LPG composition from natural gas is about 35.5% butanes
and about 64.,5% Propané, thus vapor pressure of natural gas LPG is
very higher than it of refinery LPG, but difference of vapor pressure
) ?s less than 14.3 atm. the pressure test of LPG vessel must be checked.

IV .LPG SPECIFICATION

Thai industrial specification of LPG is shown in TABLE-2
(ATTaCH.4). And Japanese industrial specification is shown in
TABLE-3 (ATTACH.5).

leference of LPBG (C and CQ mixed LPG for household)} between
,_Thalland and Japan is big. Pate of C3 and G, component in Thailand

- ds 30 : 90 + in Japan 80 : 20 in winter and 70 : 30 in summer,



Standard specification of LPG imported in Japan is shown in
TABLE-4 (ATTACH.6).

¥  LPG DEMAND FORECAST

1PG demand forecast in Thailand (NEA), JAPAN (MITI) are
shown in TABLE-5 (ATTACH.7). 4nd it of Mitsui's cotimation is shown
in TABLE-6 (ATTACH.8).

In Japanese statistics (TiBLE-5 and 6. ATTACH.7 and 8),LPG
demand forecast and each service as break-down are shown. AsS
PABLE-5 (ATTACH.?) LPG demand in Thailand is very small comparcd
with Japan. Moreover in Japan, bown gas which is very similar to
LPG consumption is very big, but Thailand has no town gas. 8o,
Phailand must be developed the utilization of LPG for household,

gommerce and industry.

VI LPG USAGE

LPG usage in Japan is shown in Japanese specification of
TPABLE-3 (ATTACH.5) and LPG demand forecast of TABLE-5 and 6 (4TTLCH.7 and8) .,

T explain the use of LPG more detail as follows : 1
VI.1 Househeld and Commerce

LPG is used as room heating, cooking, hot water and refrigerator

for household and commerce,

VI.2 Industry
Butane utiliszation for industry has been increaszd recently.

Fuel of ¢oal, fuel oil (kerosene, gas oil,fuel o0il) have
been replaced by LPG because of an economical point, preventing air
poliution {low sulfur content) and no ash and soot (products are
not contaminated by ash and scot), moreover, heating value is high,

temperature control and handling are very easy.

~ . Metal industry (melting decarbonizing, gas reforming, hardening,

quenching, annealing, cutting. and scarfing forging)



“em Ceramic industry (pottery, tile, whetntone, lime calcining,

glass melting and molding work)

- Textile industry (gassed thread, plastic thread, plastic

treating and dyeing)

- Foodstuffs (cake, ham, bread).

- Printing and Painting

VI.3 Agriculture Industry (drying of tobacco leaf, grain, pasture,
and ageing of fluts, and green house, and poultry farming and pig

raising)

VvI.Lk Town Gas

03 and Cu are mixed with coal gas to increase calorific

value.

VI.5 Internal Combusion Engine

- fTaxis in big city are using LPG, octane number of C3 is 96,

and it of C# is 90.

- Tractor

- Forklift

VI.6 Petrochemical

Raw material of ethylene, ammonia, hydrogen and synthetic
gas.

polyethylene (resin)
. sty.ene butadiene (rubber)

polystylene {(resin)
Tatoror (polyester fiber)
polyester {resin)
surface active gent (detergent)

Ethand  mceeeee- ethanol (solvent, raw material)
polyvinyl chloride (resin)

wnrrinyiidene rosin & fiber



Yoethyl lead (additive)

dioctyl phthalate (plasticizer)
buthyl acetate (=solvent)

acetic acid (raw material)

ethyl acetate (solvent, raw material)
pentacrythritol {resin) '\

higher alcolols (detergent, plasticizer)

iso propyl alcohol (solvent)
aceton {(solvent)
methacrylic resin
epoxy resin
Propylene o———--- urethane foam
acrylic fiber
detergent
bufyl rubber

polypropylene glutamic acid (ajinomoto)

methylethylketon (solvent)
polyester resin
polybutene (rubber)

stylene butadiene rubber

n-butene
G, cuts : nitrile butadicne rubher
b butadiene

isobutene polybutene 1 (rubber)

polybutadiene (rubber)
Nylon 66 (fiber)
butyl gum

polyisoprene rubber

VII MARKETING RESEARCH I JAPuN
VII.1 Japanese LPG Import by Supply Sources

Japan imported LPG from Middle East (Saudi Arabia, Kuwait,
Iran), Australia, Canada and Venezuela as TABLE-7? (ATTACH.9) and
about a half of total import is from:Saudi.rabiz which' is shown
in FIG.3 (ATTACH.10).



VII.2 LPG Impert Quantity of Each Company in Japan

TABLE-8 (ATTACH:i11), and share of LPG import in Japan is shown in
FIG4  (ATTACH.12). .

LPG import.quantity of each company in Japan is shown in

VII.2 Import Terminal Capacity in Japan

LPG import terminal in Japan is spreaded in mainland and
Kyushu Island which is shown in FIG.5 (ATTACH.13).

LPG import terminal capacity by area is shown in TABLE-9
(ATTACH.4) and by company in TABLE-10 {(ATTACH.45).

VII.b LPG Sales Quantity of Bach Company in Japan

LPG sales quantity of each company in Japan is shown in
TABLE~11 (ATTACH.16), and share of LPG sales in Japan is shown in
FIG;6 (ATTACH.17)..

VII.5 LPG Supply and Demand Torecast in Japan

LPG supply and demand forecast was shown in TABLE-6 (ATTACH.8).

In Japan,LPG demand is very bilz but domestic production is small,

1978 1979 1980 1981 1982 1983

=

Supply’
Tomestic % 36.2 3k .7 35.8 34,3 3h 4 33.8
Import % 63.8 6543 6.2 65.7 65.6 66.2

Total 100 .0 100.0 100.0 100 .0 100,0 100.0

Japan is big LPG inmporting country, and LPG domestic production
is growing up correésponding to crude oil throughput but LPG demand is
growing up year by year more than LPG domestic production. Thus,
domestic production percentage was 36.2%.-ondemand in 1978 and will
be 33.8% in 1983,



ViI.6 Japan Petroleum Development Corporation (JPDC)

Jopanese Government has 100% share of JPDC, he assists a
half of investment for exploratory drilling in c¢ountry and foreign
countires. 4And when crude oil and natural gas is discovered and
commercial production is commenced, the fund is returned to JPDC,
and if well is dry, the fund is not necessary returned to J?PDC.
But, the fund is tax from nation thus if Thailand excess product
from natural gas and wants to export, Japanese Government expects

that Thailand export them to Japan in preoportion to share hold,

VIIT MATERIAL B4LANCE OF 03 AND 04 LPG (FROM NATURAL G:S)

03 and Cu cuts in the gas from pipeline is shown in TABLE-12

(ATT2CH.18). As was noted previously, C. and ¢, cuts separation

3

(yield) must be estimated by computer, and 1009 of them con not be

recovered, so, I assume thet C. yield is 90% on total 03 in natural

377
gas, and C; yield is 98% on total €, in natural gas {see TABLE-12,
ATTACH.18) .. These yields are based on Chiyoda's information.

I calculnte matarial balanee and heat bzlance of ¢, =nd Ch

LPG which are met the standard of specification of LPG impgrted in
Japan (see TABLE-4&, ATTACH.6), are shown in TABLE-13-1 and-2,
(ATTACH,19~1 and -2). (13)=(19Y of PABLE-13-2 shows calculation of

3 LPG and G# LPG., These physical data are
applied from TiBLE-14-1 and -2 (ATTACH.20-1 and -2). SOURCE: DATA

BOOK ON HYDROCARBONS), afterward I will use data from same tables.

heating value of C

Then, I caleculate production of C
TABLE-15 (ATTACH.21) as Lb/H.

3 and C#,LPG, and shaw in

Cy and C, LPG production is shown in TABLE-16 (ATTACH.22)

as ton.

03 and 04 LPG value and their average value are shown in
TABLE-17 - (ATTACH.25) .

Note: ™"hen I calculated heating value, it is gross heating value
not net heating value, because natural gas price is based

on gross heating value. £nd T meansa MT and § means USH.



1% LPG FOB BANGKOK Ph;cE (EXPORT 1LPG)

LPG price in Thailand (domestic LPG price) is very high,
so LPG from natural gas is to make much profit according to

Mr. Shishido's remort last year.'

LPG (CIF) price which was imported to Japan about 2 months
ago was $143/T, if freight rate between Thailand and Japan is
assumed as about $15/F, FOB Thailand might be $128/T.

FOB price of Xuwait D/D LPG is shown in FIG.7 (4ATTACH.23)
C_ price was higher than 04 price, but recently both prices have

heen closed, because Gh LPG demand has been grown up.

2

o) The Niprnon Economic Newspaper reported as following :

Dated on June 24, 1979

Kuwait FOB Price {price in April - June in 1979)

Cc. LPG 126.5 §/T Note: See the above mentioned

3 _
¢y, LPG 127.5 $/T §128/1.

Price on spot at Houston, USA

C3 LPG 150 /T
© €, LPFG 300 $/T
Q The same newspaper

Dated on July 5, 1979

Kuwait FOB Price (in July 1979)

03 LG 160 /T

g LPG 180 /7

Price on spot

c3 LPG 200 /7

Cq PG 300 %/T



o' FOB Persian Gulf (Mitsui & Co.cstimated)

April - June July -~ Sept.
in 1979 in 1979

~ " i ~

03 LPG 04 LPG C:5 LPG 04 LPG

125 - 126.5 123 - 127.5 159 - 160 177 - 180

Freight of Persian Gulf to Japan may be 22 - 25 %/T.
Freight of Siam Gulf to Japan may be 15 $/T.

A1l over the world, LPG is very tight, because 04 is mixed
in gasoline and used as petrochemical raw material (substituted
naphtha) .

The LPG price is risen in July 1979, being caused by LPG
shortage not by crude oil price up. Change of crude oil standard
price iz shown in FIG.8 (ATTACH.2L4).

I calculate average nrice of 03 and 04 LPG produced from
3iam Gulf natur-l gas (the gas from pipeline), and show it in
TABLE-1? (ATTACH.Z25).

Ratio of 03 LPG and Gu LPG of produced from the gas from
pipeline is 64.5 : 35.5 (wt), and average price is 167.1 %/T when
03 LPG price is 160 /T and C, LPG price is 180 §/T.

According to Mr, Shishido's report {(in 1978), exrefinery

price of LPG in Thailand is as follows : (For your reference)

Exrefinery Price 3.1397 B/Kg*
= 154.096 b/T

Note: * Exrefinery price of LPG was not changed before
July 1979,

The price of LPG in Thailand {in June 1979) wag-higher than
the LPG of FOB Kuwait price {APriljdnd June 1977).
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X  C4E3-1 EXPENDITURE AND RZEVENUE IN CASE OF NATURAL GAS PRICE
1.509/MMBIU, C; LPG PRICE 1604/T AND C, LPG PRICE 180 /T
(500 MMscf/D)

X.1 Operation Cost

Z.7+17 Production

In Mr. Shishido's report "IHE PRELIMINARY ECONOMIC STUDY
OF LPG RECOVERY FROM NATURAL GaS3Y,LPG production was estimated

as follows

Cy 220,000 T/Y
Cy, 160,000 T/Y
Total 780,000 T/Y

My caleculation of LPG production (in case of 500 MMsef/D
natural gas production schedule) is as follows: (in 1987)
C5 LeG 272.52 M/Y
C;, LEG 149,38 ur/Y

Total 422,40 HT/Y  (sce TABLE-16, ATT.CH.22)

X.1.2 Construction Cost of LPG Production

Construction cost was estimated by Chiyeda Chemical
Enginecering and Construction Company based on 380,000 T/Y LPG
prodaction.

Designed recovery ratio is as follows:

c H more than  90%

3
Ch : more than 98%

002 removal unit is necessary when natural gag charge to

LPG plant, CO, content must be less than 1%, because turboexpand
is applied :



Chiyoda Correction of Correction Plant Cost

Estimate Production 1979 Plant per Ton
rate Cost
MM § MM ¢ MM § 3/T,

1PG Unit 70
co, Removal Unit 16

*

Total 86 92.610"" 98. (12 232,277
Oo‘?

L1}

422,400 T/¥ )

Note: *1 86.000 MMy X ( 386000 /1 92.610 MM$

*2 92,610 MMy x 1.07 % 98.112 MMy

755 up/year of construction cost

*3 98,112 MMy = L22.40 MO = 232.27 #/T

Fluor's estimation of gas plant (the end of 1979)

200 MMscf/D 68,301 MMp
500 Mbscf/D x

- LY T _B_OO_ O"? —
x = 68,301 H% x ( £z=) = 429,71k
129,714 M$ x (1 + 9%92 ) = 134,254
134,254 M3 = 1.37 (37 higher than Japan)

98,112 %

The difference could not be clarify, it might be caused
by different process and price of machine and equipment. And it

is contained the cost of the dew point control unit.

£.1.3 Dew Point Control Unit

“hen LPG recovery is from 100% natural gas (the gas from
vipuline)}, the dew point contrel unit is uwnnccessaryx  Thus,
LPG recovery acts as dew point control duty, the duty is not for
LPG production, Thus, the operation cost of dew point control

.must be eliminated from the cost of LPG production.



The cost of dew point control can not calculate at this

stage. 1 assumed for 45 of total operation cest of LPG preduction.

X.1.+ Operation Cost $/T of LPG Production

Expense

A. Natural gas price is 1.5 %/MMMBTU

% on Construction %/T
Cost

(1) Depreciation (20 years) 5 11 .61
(2) Interest for Construction Cost 5 T 11461
(3} fTax and Insurance 2 k.65
(%) Maintenance 3 6.97
(5) Administration 2 4,65
.(6) Overhead 2 4,65
Total 19 b4 14

fote: Construction cost is 232.27 §/T

B. Interest of working capital
Cy and Cl+ LPG average price is 167.1 $/T (from

TABLE-17, ATTACH.25)

167.1 /T x k22,400 T/Y 70,58 MM /¥

70.58 MM £/Y x 1%%—%%%% = 8.82 MM §/¥

8,82 MM %/T x 8% 0.71 MM $/Y

. 8% is interest.

0.71 MM /Y & 422,400 T/Y = 1.68 &/T
C. Utility
Natural gas consumption is
For LPG plant 9 MMsci/D
Cor €0, plant 18 MMscf/D

Total 27 MMsecf/D



(Hcatlug value of the natural gxs was assumed as 1,050 BTU/scf by
Mr. Shishido).

Natural Gas Price

Mr. Shishido's Estimation 1.555 $/MMBTU (compressor station

at off-shore)

1.544% 3 /MMBTU (compressor station
at on-shore)

Fluor's Report 1.50 %/MMBTU
In the report, 2 natural
gas prices were applied 1.75 %/MMBTU
My Calculation 1.50 $/MMBTU

The prlce is not included the transportation charge from the

natural gas proceq51ng unit to end user. So, I apply for 1.50 $/MMBTU

of natural gas charge.

27 MMsef/D x 1,050 BTU/scf x

' 15-&52 MUS/Y x W - 422 koo

D.

E.

1.50 ¢

“rwmTy - 2:525 /D

I

15,52 MMy/Y

"

ho2, 400 T/Y

40.84 /7

Labor cost
15 persons x L shifts = 60 persons
Salary and other expense is assumed as 200 %/Mon. Month

200 $/Mon month x 60 persons x 12 months = O0.144 MME/Y

0. 144 MME/Y £ 422,400 T/Y 0.34% §/T

Operation cost .
#/T

(1) Expense bl 44
(2) 1Interest for

Yorking Capital 1.68
(3) Utility Lko.84
(%) ZLabor Cost 0.34

Total L 87.00




'F. .Operation cost minus the cost of dew point control unit
© 8700 9/ x (100 - 15)% = 73.95 u/T

4
»

X;EJ'Cost of Natural Gas Charge

’ r * 105 % _
50.92 MMBTU/T X W = ?6.38 b/T
Note: * is come from TABLE-20 (ATTACH.28).
TABLE-20 (ATTACH.28) is calculated from TABLE-18 and =19

(ATTACH.26 and 27).

X.3 Expenditure

$/T

Cost Natural Gas Charge 76.38
Operation Cost 75.95
Total © 150.33

Selling charge (including shipping) is assumed as 3% on

tofal expenditure,

Expenditure is as follows :-

150,335/ x (1 + 0.03) = 154.84 /7

X.4  Revenue

03 and €, LPG average FOB Bangkok price is 167.1 %/T which
is from TABLE-17-7 (ATTACH.25). '

X.5 Profit or Loss
16741 §/T - 154.854 /7 = +12.26 /T

12,26 $/T - 154,84 $/T x 100 = + 7.9%

In this case, profit is 12.26 $/T.
“(see TABLE-21, ATTACH.29)



X' CASE-1' EXPENDITURE AND REVENUE IN CASE OF NATURAL GAS PRICE
1.70 %/MMBTU, 03 LPG PRICE 160 %/T AND Ch LEG PRICE 180 $/T )
(500 MMSCF/D)

In X, I applied 1.50 $/MMBTU of natural gas, but actual
natural gas price in 1979 may be 1.70 §/MMBTU, so I caleulate in
case of 1.70 $/MMBIV as follows :

X'31.Utility

1.70 %
TMH

#

é?'MMscf/H x 1,050 BTU/scf x 48,195 §/D-

“ 17.59 MMB/Y

‘ . oo,k .
17.59 MM $/Y x 35575%%—%§% 3 422,500 T/Y = L6.29 $/T

a

X',2 ..Operation Cost

§/T
(1) -Bxpense by 44 no change
‘(25 Interest for “forking ’
\ Capital 1.68 no change
(3)- Utility 46,29
(4) TLabor Cost 0.34 no change
Total 92.45

92,45 $/T x (100 - 15)% = 78.58 y/T

X'.3 Cost of Natural Gas Charge

1.7 % _
5C.92 MMBTU/T x wiemy = 86.56 /T

Xt.h Expenditure

, 8/1
- Cogt of natural gas charge 86.56
:: Operation cost 78.58

Total 165.14



X'.5 Profit and Loss

16741 %/T - 165.14 /T
1,96 $/T I 165.1% /T

+ 1.2%

I

In this case, profit is 1.96 §/T.

XI CASE-2  EXPENDITURE AND REVENUE IN CASE OF NATURAL GAS PRICE
EQUIVALENT TO FUEL-OIL PRICE (2.063 3/MMBTU) (500 MMSCF/D)

XI.1 Natural Gas Price Equivalent to Fuel 0il 1,200"

Fuel 0il 1,200" 1.6157 B/1it  (May 1, 1978)
1.6157 B/lit 0.0762 %/1it

20.4 B

]

1%

L}

1

Heating value {(Gross) .

koo 9,371 Keal/lit
1,200" 9,675 Kecal/lit (assumed)
11,5001 9,826 Kcal/lit :

9,675 Keal/lit 38,392.86 BTU/Lit

1 Keal 3.96825 BTU

0.0792 $/1it - 38,392.86 BTU/1it x HMBTU = 2.063 /MMBTU

XI.2 Utility

2,063 3
MHBTU

It

27 MMsef/D x 1,050 BTU/scf x 58,486 %/D

1]

o+

bop boo T/Y
21.35 HM8/Y x 386?566"“4' + 422,500 /Y = 56,18 y/T
XT3 _Operation Cost
$/T
(1)  Expense bt .14 no change

(2) Interest for "orking Capital 1.68 no change
(3) vUtility 56.18

(4) Labor Cost 0.3%  no change

Total ' 102.34



Tetal operation cost minus the cost of dew point control unit,

102.3% §/T x (100 - 15)% =  86.99 /7
XI.4 Cost of Natural Gas Charge
- 2,063 § B ,
50.92 MMBTU/T x MRS = 105.05 u/7
XI.5 Expenditure
‘ §/T
‘Cost Natural Gas Charge 105.05
Operation Cost 86.99
Total 192.0k

Selling charée (including shinping) is assumed as 3% on total

expenditure,

192.0% /T x (1 + 0.03)¥% = 197.80 4/t

¥I.6 Revenue
63 and C, LPG average FOB Bangkok price is 167.1 /T which
is come from TABLE-17 (7) (ATTACH,.25).

XI.7 Profit and Loss

167.1 /T - 197.80 /T
-30.7 &/T +~ 197.80 /T

-30.7 $/T
-15.5%

fn

In this case, loss is 30.7 $/T.

XII CASE-3 EXPENDITURE AND REVENUE IN CASE OF NATURAL GAS PRICE
IS MIDDLE OF CASE-1 AND CASE-2 (1.78 $/MMBTU) (500 MMscf/D)

XII.1 UNatural gas price

CASE~1 1,50  $/MMBTU
CA3E-2 2.063 i /MMBTU
CASE-3 1.78  %/MMBTU

Average of CASE-1 and CASE-2 is 1.78 %/MMBTU.
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XIT.2 Utility

1.78
27 MMscef/D x 1,050 BTU/scf x MMBTU

50,463 /D
1842 MM 5/Y

f

!
18.42 MHE/Y % %ﬁ%fégg-%é% L 422,500 T/Y = 48,47

XIL.3 Operation Cost

$/T
(1) Expense kb qb4 no change
(2) Interest for ‘orking
Capital 1.68 no change
(3) Utility 48 47
(4) Labor Cost 0.34 no change
Total o4 ,63

Total operation cost minus the cost of dew point control unit

9L.63 £/T x (100 ~ 15)% =  80.44 y/T
XIT.4 Cost of Natural Gas Charge
1.78 _ .
50.92 MMBTU/T x TR = 90.64 /7
XIT.5 Expendifure
Cost Natural Gas Charge 90.6% /T
Operation Cest 80.44 /7
Total 171.08 3/T

Selling charge (including shipping) is assumed as 3% on

total expenditure,

171,08 x (1 + D.03)¥% = 176.21 /T



¥X7I.6 Revenue

~19-

C3 and C, LPG avcrage FOB Bangkok price is 167.% %/T which
is come from TABLE-17 (7) (ATTACH.25).

X1I.7 Profit and Loss

167,1 $/T

-9.11 /T

In this case, loss is 9.11

-~ 176,21 /T

L 476,21 /T

u

i

$/T.

-9.11 $/T

-5.2 %

XIII RESULT OF CASE-1, CASE-1', CASE-2 AND CaSE-3 (500 MMSEF/D)

average 167.1 /T, natural gas price must be 1.66 /T at profit
zero point which is shown in FIG.9 (ATTACH.30).

Then G LPG price is 160 {/T and C, LPG price is 180 3/7,
3 b

These calculations

are based on 272.52 x 103 /Y of 03 LPG production, and 145.88 x 103
T/Y¥ of C, LPG production in 1984 (see TABLE-16, ATTAGH.22).

In FIG.9 (ATTACH.30) ancther 4 lines of 175 /T, 185 $/T,
195 /T, 200 /T for 03 and C, LPG average price are as following :

Natural gas price vs 03 and Ch LPG average price is as under :

‘Watural gas production 500 MMscf/D

HATURAL GAS C, and C, LPG AVERAGE PRICE (5/7)
PRICE 167 .1 175 185 195 200
| B/MMBTU PROFIT OR L0SS (§/T)
CASE-1  1.50 +12.26 +20.16 +30.16 +49 .16 +45.16
CASE-1' 1.70 + 1.96 + 9.86 +19.86 +29.86 +34.86
CASE-2  2.063 -30.7 ~-22.80 -10.80 = 0.80 + h.2
CASE-3  1.78 - 9.11 - 1.21 + 8,79 +18.79 +23.79

Note:

»

FOB Bangkok price
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‘hen C3 and C, LPG price is 167 .1 L/T and natural ges price
is 1.50 %/MMBTU (CASE-1), profit is 12.26 »/T, but when these are
1.78 §/T (CASE~3) and 2.063 §/MMBTU (CASE-2) of natural gas price,
all are loss. WNamely, even if fuel oil equivalent 2,063 $/MMBTU and ¢
and C,LPG 1.958/T, profit is still not so big (see FIG.9, ATTACH.30).

In the above tzble, Gj and Ck average price is indicated,

their average prices are breakdown as follows but approximatcly.

G5 Cyy

LPG LPG
Line 165.9 $/T 160 /T 180 /T
Iine 175 /T 168 §/T 189 /T
Line 185 %/T 177 /T 199 /T
Line 195 $/T 187 %/T 210 %/T

Line 200 w/T 192 /T 216 /T
Nate: Data of calculafted. above number are approximately.

Natural gas price is 2.063 /MMBTU which is equivalent to
fuel oil 1,200, when C3 LPG and Cq LPG prices are going up to
192 %/T and 216 %/T individually (price is going up about 40 §/T

higher than the present price of C, LPG and Cy LPG), but it is

3

almost no profit and loss.

As a consequence, NGOT will not able to produce ¢, and Gq

. 3
LPG at present price, but 03 and Ck LPG price will be going up’
rapidly in near future according to 03 and Ch LPG market i3

becoming tight,

IV CASE-L  EXPENDITURE AND REVENUE IN CASE OF NATURAL GAS PRICE
1.50 §/MMBTU, Cy LPG PRICE 160 §/T C, LPG PRICE 180 u/T
(700 HMSCF/D)

LPG production which was noted above is from 500 Milscf/D,

LPG production from bigger size is cheager than from smaller size.



LIV.1

-2

Construction Cost

380,000 T/Y

.
559.15 T/¥

86 MMy x ( 586,606 7)Y

86 MMy

)0.7

1}

|

112.70 MM3

120.59 MMy 7% up

IVe2.2 Interest of working capital

Same as X.1.%, B
Namely, it is 1.68 T/Y.

{IV.2.3 Utility

Same as X.1.4, ¢

Namely. it is 40.84 /7,

120,59 MMy -~ 559,15 T =  215.67 /T
Note: * come from TABLE-15 (ATPACH.21)
63.83 Kg/H x 2% h x 365 days 559.15 T/Y
XIV,2 Operation Cost
XIV.2.1 Natural gas price 1.5 $/MMBTU
% on Construction /T
Cost
1) Depreciation (20 years) 5 10.78
2) Intevest for Construction 5 10.78
3) Tax and Insurance 2 L, 39
k} taintenance 3 6.47
5) &administration 2 4,31
6) Overhead 2 4,31
Total 19 40,96
flote: Construction cost is 215.67 /T



XIV.2.,t Labor gost
16 persons x 4 shifts = 64 persons
galary and other expense is assumed as 200 §/Man.Month.

200 /#Man. Month x 64 persons x 12 months % 559,150 T/Y = 0,27 /T

XIV.2.5 Operation cost

%/T
(1) Bxpense 40:96  (change)
(2) 1Interest for “orking
Capital 1.68
(3) Utility Lo,84
(&) Labor Cost 0.27 (change)
Total 83.75

XIV.2.6 Total operation cost minus the cost of the dew point

control unit

83.75 /T x (100 - 15)% = 71.19 &/T

¥IV.3 Cost of Natural Gas Charge
* 1.5 % _
50,94 MMBIU/T x  pmses = 76.41

Note: * come from TaBLE-20 (ATT.CH.28)

XIV.3 Wxpenditure

%/T

Cost of Matural Gas Charge 76,11
Operation Cost " 71.19
Total 147 .6

Selling charge (including shipping) is assumed as 3% on total
expenditure.
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Txpenditure is as follows :

47,6 /7 x (1 + 0.03)% = 152.03 /T

XIv.5 Revenue
Same as X.5

Namely, it is 167.1 {/T

¥IV.6 Profit and Loss

167.1 &/T - 152.03 3/T = 15.07 §/T
15.07 B/T > 152,03 /T = 5.0%
In this case, profit is 15.07 &/T.

XV COMPZRISON OF LPG PRODUCTION FROM 500 MMSCF/D AND 700 HMSCF/D
(NATURAL GAS PRICE 1.50 &4/MMBTU)

Euapenditure Revenue Profit ‘Profit
%/T ¢ /T &/T %
From 500 'M/D Natural Gas 155.59 16741 +10.31 6.6
From 700 MM/D Watural Gas 152,20 167 .4 +15.07 9.9

LPG from 700 MMscf/D natural gas is 4.59 /T more profit, but
LPG production unit can not be bigger than 700 MMscf/D unit.

XVI CONCLUSION

(1) Expori LPG State

When LPG is exported, LPG must be separate 03 LPG and C) LPG.
And LPG state is not high pressure and atmospheric temperature must
he lov.

(2) Expected LPG Production and LPG to Export to Japan

Yhen Thailand intends to export the products and by products
(energy) from Siam Gulf natural gas, Japan expects to import the

products and by products on proportion to the share hold,



Thai natural gas production from 700 MMscf/D natural gas
from pipeline and quantity of imported LPG in Japan are as follows :

Thai LPG Production from Watural Gas (from pipeline)

in 1983 ‘ 3,04ex 10T -,
.(after 1988 ' 54590x% 103T)
Japanese LPG Bomestic Production and Import
Domestic in 1983 5,917 x 103T 33,8 %
Import in 1983 (forecast) 11,589 x 105Tf 66.2 %

Total 17,506 x 10°T  100.0 %

Japanese import LPG will be grown up every year.

" Japanese LPG market is good for Thailand.

{3} LPG price

I estimate the Thai LPG cost. from natural gas as of 1979
before the 2nd oil crisis.

Calculation conditions of Thai ILPG cost from natural
gas CASE-2 are as follows :

Natural gas production 500 MMsef /D
Natural gas price 2.063 %/MMBTU
03 LPG price 160 &/T

C, LPG price 180 /T

33 LPG : 04 LPG 64.5 : 35.5

Results are as follows

03 LPG and ¢, LPG average FOB price 167 .4 /T
Thai LPG selling price (cost) from

natural gas 197.8  %/T
Loss ' 30.7 /T

Note: *1 come from XI.7

*2  come from TABLE-17 (7) (ATTACH.25)



According to the above tadble, the price of natural gas
from pipeline is very high compared with other natural gas produced

country, so Thai LPG <c'5t from natural gas is very high.

In accordance with circumstances of Thail economics, the
export LPG price must be higher than fuel oil price based on
calorific power. If export LPG price is lower than fuel oil price,

PG can not export, because of big loss money.
As the above table,at present status, Thailand can not

produce and export LPG from natural gas.

{4) Possibility of LPG export

LPG FOB Kuwait price has been going up rapidly.

in 1979
April -~ June July on Spoi
03 LPG 126.5 /T 160 &/T 150 - 200
¢, LPG 127.5 /T 180 3/T 300

The ahove mentioned price up is not according to crude

oil price up, to tight of LPG market.

Therefore, it scems that LPG price will be going up more

than 200 /T in very ncar future.

(5) Export port condition

In case of Japan, the port condition and vessel are as
follnws :

1. Port condition

75.000 M3 carge is acceptable.

2. Tanker size
50.000 DT
LOA {(length over all) 225 M

Draft 12 M



3, Cargo lot : about 43,000 T

143,000 T of one LPG lot is following days production.

iq'1982 62 days
in 1984 37 days
in 1990 - 28 days

4., Fleight from Bangkok

Bangkok to Japan 15 /T

Comments

(1)' If NGOT exports LPG to Japan, he negotiates export port
conditions,with Japanese importer to fit production scale and port

condition of Thailand.

(2) .According to NGOT plan, the gas processing unit is zabout
20 Km far from sea-shore. It is too far for low temperature and
very low pressure LPG transportation by pipeline. It is better

that the gas processing unit is very close to sea-shore.

Even:iif, LPG is not exported, LPG must be transported by
tanker in inland, tanker transportation fee is cheaper than other

way .

) (3)"'04 LPG export price is higher than Cg LPG export price,
80 G&’LPG from the refineries is exported and 63 LPG from natural
gas 15 back to the refineries on same heating value. Therefore,
Thai LPG specification is needed to change when more Gk IPG is
exported.

(4) I assumed that the cost of dew point control is 15% on
LPG production expense, it has big influence on LPG -coSﬁ, so the

cost of dew point coentrol must be calculated exactly.

Summary

(ﬂ) Present LPG FOB price isnot feasible for Thai LPG production

from natural gas, but in near future LPG FOB price would be going



vp and it will become feasible. NGOT should be watched a movement
of LPG ¥OB price.

(2) Natural gas Processing unit should be moved to sea-shore,

end.



*(15.6 C, 1 atm) (air

L“_l)

TABLE-1 PHYSICAL PROPERTY OF LPG ATTACH.
(Propylene) (i-Butylene)
Propane Prorene n-Butane i-Butane i-Butene J-Butene t-Butene c-Butene
~mo1enu1nr*"eight - hh 4 S - 58.1 ‘ 56.1 56.1 - —56 1 56.1 5631

Bozllng Point- oo L 42,1 -47 .1 0.5 -11.7 ~6.3 . —6 9 ' 0.9 3.7
(1-atm) ( °c) -

-Melting Point *. -187.7. -185.3 -138.% ~159.6 ~185.4 ~140 4 -105.6 -138.9
€1 atw)- (2g)—— - - - . e L o L . .- ) .

 Specific Gravity Liquid 2l 0.508 0.523 0.585 0.563 0.601 0.601 0.610 0.627
(15 %¢) (g/mi) ' '

. Gas . 30 1.895 " 1.805 L 2,538 2.529 2.683 P | 2.4k - 2.442
(15 °c) (Kg/m ) : . . : ;

Vapor Pressure . 13.4 15.9 3.6 5,0 b4 b b 3.5 3.2
(37.8 c) {(Kg/em 22y ; : g . .

Gross Heating Value 12,020 ) 11,690 11,830 11,800 u1&;580 11,510 11,530 11,550
(25 G) (ﬁcal/Kg‘ g : .
(15. 6 °c)" (xcal/u’) 22,830 {21,120 30,050 29,850 28,300 28,110 28,170 28,210
(60 E) (BTU/1b) 21,650 . 21 0h0 21,290 21,240 20,840 20,720 20,750 20, 780

iNet Heatlng Value 10,930 i 10, 940 10,890 10,840 10,830 10,760 10, 780 10,800
(25-¢) (Kcal/Kg) “ . i i .

.(15.6 °ey! (Keal}m3) 21,000 19,750 27,730 27,540 26,450 . 26,260 26,330 26,360
(68 %F) (aru/Kg) 19,930 . 19, 690 19,670 19,610 19,490 19,370 19,400 19,430

Latent Heatl 101.8 T 104e6 92.1 87.6 93.4 9.2 96.9 99.5
(3.P. 1 atm) (Keal/Kg)

Senalb%e Heat Gas) 0,399 0.368 0.401 0.398 G.365 0.380 0.374 0,336
(25 C)(Kbal/hg ) '

Sensible Heat Liquid. 0.602 0.611 0.575 0.582 0.549 0.558 0.5k 0.537
(25 °¢) (hcal/!{g C) \ , ;

Exp1051on Limit 2.1 - 9.5 2.0 - 10.0| 1.8 - 8.k 1.8 - 8.4} 1.6 - 9,3 - - -

! (in air) (vol %) ‘ ; :

Ignition Temoerature - 481 548 blq Shh bh3 bh3
{in air) ( c) .

Gas Specific, Gravity 550 1.477 2.076 2.068 1.998 1.997 - 1.997
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FIG.3 VAPOR PRESSURE
OF BUTANES AND BUTENES
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TABLE-2 THAT INDUSTRIAL SPECIFICATION OF LPG

ATTACH 4 °

L

[ ‘

= 3 : 7 (by volume)

' LIQUEFIED PETROLEUM GiS _ LIMITS TEST METHODS
. VaPOR PRESSURE @ 37.8% MIN b.22 LSTM-D-1267
S| 99% BOILING POTNT % | X 2.2 ASTH-D=-1837
". PENT{NE AND HEAVIERS VOL % (VAPOR) MAX 2 ASTM-D-2163%
3% COPPER STRTP CORROSION | Max COPPER NO.4 ASTN-D~1838
*;% TOTAL SULPHUR GR;’;INS/m3 Max 0.05 ASTM=D-1266
- RESIDUE AFTER EVAPORATION 100 ml MaX 0.05 . LSTM~D~2158

NO WATER )

0DOR MARKETABLE
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ATTACH .6

TABLE-#I STANDARD OF SPECIFICATION OF LPG

IMPORTED TO JAPAN

C.. LPG

3

Molgl
C2 2.0 Max.
C.. 96,0 Min.
2
C,_!‘ 2-5 I‘dax-
C

Ch LPG

Mol5:

95,0 Min.

2 -0 Max -
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)TABLEw10 LPG IMPORT TERMINAL CAPACITY BY

.-

Mitsui Group

itsui/Mobil .

Idemitsu

Idemitsu etc.
Nohon Pet Gas
Mitsubishi
Kyodo

ESS0

Geheral
Tokyo Electric Power Co.

Nikko Lig. Gas
Kobe Steel

Haruzen

Tokyo Gas
Sumitomo Metal
Isvatani,

Shell

Total

T
388,000
12,000
180,000
240,000
80,000
32,000
216,000
165,000
147,000
131,000

126,000
25,000

118,000
74,000

9k, 000
60,000

53,000
30,000

52,000
48,000

80,000

78,000

2, k29,000

COMPANY
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(under

( 1

(under

( "

(under

(under

(under

{under
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construction)
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Note:

PErCTen,  wer ey_ e —o = o N

RV Ul e
i SR e

100.0

24.58

TABLE-15 C; AND C, LPG PRODUCTION (LB/H) OF EACH YEAR
. 1
. 4 LEG c, LPG Total
302 Cy Cy, Total Cy o Total C, Cy Cy . ¢s Totdl
10”Lb/H 10°Lb/H 103Lb/H 10°Lb/H 103Lb/H 10°Lb/8 103Lb/H 103Lb/n 10°Lb /1 10°Lb/H 10°Lo /1 103Lb/H
1981 0.4k 23.6° % | o0.54 2k 58" 13.06°21 0.27 13,3370 0.4bh 23,6 1346 0.27 37.91
(Kg/H) (11.47) (6.06) (17.23
1982 0.74 394 0.90 41 .04 22,20 0.45 22,65 0.7k . 39.4 231 0.45 63.69
, (10.30) : (28495)
(Kg/H) {(18.65)
1983 0.89 47.3 1.08 by 27 26.52 0.54 27.06 0.89. 47,3 27.6 0.54 76.33
: (12.30) - : (34.70)
1984 1.23 65.7 1.51 68 4k 36,89 0.75 37.64 1.23 6547 384 0.75 106.08
(17.11) ' (48.22)
(Kg/H) (31.11)
1985 1,23 65.7 1,51 68 Lk 36.89 0,75 39,64 1,23 65,7 38,4 0.75 '(lgg .08
(Kg/H) (31.91) (17.24) 5422)
1986 1.43 76,2 1.75 79.38 42.95 0.88 43,83 1.4% 76,2 bl o7 0.88 123221
(19.92) (56.00)
(Kg/H) (36.08)
1987 1.43 76.2 1.75 79.38 h2.95 0.88 43,83 1.43 76.2 b J7 0.88 123.21
' . (19492) (56.00)
(Ke/H) (36.08) .
1988 1.63 86.8 1499 90,42 49,01 1,00 50,01 1.63 86.8 51,0 . 1,00 120.;3
(Kg/H) (41.10) (22.73) (63.83)
1989 1.63 86.8 1.99 90.42 49,01 1400 50,09 1.63 86.8 51.0 1.00 140,43
1990 163 86.8 1499 90.42 49,01 1,00 50.01 1.63 86.8 54.0 1.00 140,83
. - . Calculation way - -
"1 comé from TABLE-12 (4) (ATTACH.18) SO Ay N o
1;. come from TABLE-12 (1) (ATTACH.1! 23.6 Lb/H:0.36 13.06 Lb/H30.98
*2  TABLE-12' (4') (ATPACH.18) minus C, % “ID/H. 4 % " Lb/H
.| 1A C, LPG of this Table ) c, 1.8 R c, 98 13.06
_"3]6 - ‘0.5%:‘ := :. 1370\06 - j 03 96.0 23.60 ‘05 2 . 4 . 0.27
Cy 2.2 0.54

- 13.33
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TABLE-21 COST SUMMATION
Production 385,010 T/Y
#/T
Charge Natural Gas 50.92 MMBTU/T| 1.5 &/1O6BTU 76.38
ration Cost (Investment 93.253 MMy - 385,090 T =
2L2,158 &/T)
Depreciation 5% on Investment 11 .61
Interest for Investment 5% on Investment 11.61
Pax and Insurance 2% on Investment L .65
Maintenance 3% on Investment 6.97
Administration 2% on Investment It .65
Over~head 2¢% on Investment I, 65
Interest of “forking
Capital 1.68
Sub~TPotal kg 82
bl utility 40,82
; Labor Cost 15x4% = 60 persons
g 200 $/mon x 60 persans
?i % 12 mon : 385,090 T/Y 0,34
i - Sub-Total 86 .98
Hinus 15% Tor dew point :
control 72.92
Total . 150.31
plus 3% for selling charge 154,82

 OUTLAT (TNCOME)

167 .1
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CONFIDENTIAL

PETROLEU M STAUSTICS [N 1S
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CRUPE OIL IMPORTZD BY COUNTRY OF ORIGIN 1978

P !

Bnit : 10°KL
1978 | ‘ . 1979

Jan. Feb Mar. April Hny June Juiy ' Aug. Sent. Qet. Hov. Dec¢. Total Jan. Feb. Mar,
Jater 160 165 158 186 305 276 “ 339 322 2k2 306 157 | 2,816 386 92 257
Yuwait 29 26 125 - 186 - 71 b7 66 54 61 165 360 55 111 183
«bu Dhabi - 81 - 117 - 157 105 234 84 &8 81 - 713 21 14h -
Saudi Arabia{ 550 k2 koo 246 203 51 . 223 .83 - 169 361 437 a0 3,545 229 299 284
Chinz - - - - - 17 76 ] . 93 71 10k 87 31 83 55 gh
Iran - 37 - - - 148 Lg } - - - - - 231 - - -
Iragq . - - .- - - 105 - - - - - - 105 - - -
Brunie 58 - 64 61 145 - 161 - 76 59 60 90 87k 66 65 &4
Darius - - - L4 - - - - - - y, - - LY - - C -
Singapore - - - - - - - 8 11 - - - 19 - -~ 18
Indonesia - - - - - . _ _ _ _ _ . _ - _ 1k
Total 827 781 846 65k 839 784 682 [ 7M1 " 921 875 | 1,049 569 | 9,538 850 766 | 1,011

|

data of 1979 are preliminary,
subject to change.
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PRODUCTION OF TOTAL FOUR REFIHIRY IH 1978

UNIT ¢ KL
Jan. Foh, Har., ‘ April Hay June July Aug, ' Sept. Oct. Nov. Dec. Total

1P3 21,981 16,610 20,049 15,627 49,516 21,052 | 18,771 14,069 18,549 aa.oéa 15,799 19,586 221,106

Gasoline Premium | 116,313 97,19k 93,036 79,324 110,89_é 10{.07-1' ; 100,552 92,497 107,845 103,741 40,370 87,168 1,18C,007

Regular | 20,289 72,369 77,079 79,186 69,468 71,5931 : 74,768 58,371 75,060 6k, 932 83,073 81,924 883,110

Jet Fuel JP-1 50, 806 50,580 57,749 £3,184 65,818 67,967 63,L93 43,231 69;776 77,216 49,528 61,483 720,828

Jpl 2,252 k, 206 2,353 k339 2,191 2,098 2,148 1,890 2,180 2,156" 4,298 4,341 3k, 368

Kerosene 24,688 ‘ 17,579 14,979 22,753 21,518 19,069 29,460 19,569 16,929 2c, 798 17,748 33,389 258,479

yiesel 0il HsD .| 246,73% | 229,567 [ 167,833 138,315 | 229,933 | 215,446 188,436 | 156,889 | 201,999 | 207,166 | 132,692 | 207,057 | 2,382,167

Lsp. .| 10,291 9,523 11,898 14,919 9,11% 10,191 12, 241 G,546 15,590 10,950 12,501 5,526 "129,990

fuel 0il 198,819 222,933 261,208 259,745 252,254 165,596 154, 504 187,436 239,158 227,900 244,710 283,104 2,743,025

Bitumen 12,706 15,395 13,534 12,251 1h,942 2,389 % 2,681 2,306 2,116 2,388 706 1,257 81,301

Total 764,679 | 732,726 | 719,813 639,660 | 795,650 | 676,872 || 687,302 | 589,80k | 749,602 | 739,807 [ 701,641 | 784,845 8,639,381
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PETROLEJY PRODUCTS IKPORTS TH 1978

Unit : K1

" Jan. Feb Mar. April May , June July Aug. “Sept. Oct. Nov. Dec Total
PG 9,442 2,052 1,552 1,053 T 2,173 6,419 4,954 7,639 8,759 $,351 18,069 71,463
Gisoline Premium 1,761 11,007 18,721 18,185 9,719 8,536 3,353 15,460 - 6,436 17,606 25,951 136,845
Regular 9,364 Lag 337 20,117 6,041 13,669 6,638 5,398 3,754 23,773 12,630 9,130 111,330
Jet Fuel JP-1 2,127 3,810 6,352 2,512 - 810 - 360 - y 2350 3,720 9,198 32,063

Jp-4 - - - - - R - - - - - - -
Kerosene 253 206 236 236 201 280 - 227 L8 Lgg 268 - 2,854
Diesel 0il HSD. .| 66,134 37,079 125,313 Ly, 560 167,574 | 100,400 ba,774 214 ,b37 95,087 131,439 12C,196 145,012 | 1,338,701
LSD - - - - - - - - - - - 4,790 b, 790
Fuel Oil 63,514 57,646 84,709 79,255 125,%83 | 184,866 67,344 5%,007 70,590 14,876 31,b4h2 18,069 852,765

Bitumen . - - - - - ;- - - - - - - -

Total - 152,595 | 162,229 237,280 165,918 309,018 125,545 295,783 177,548 189,029 1955213 230,219 | 2,550,811

390,434

+
1




(Page 3 import plus pafje 2 production)

PSTROLEUM PRODUST CoOY %MPTIO& IN 1978
e
E

) Unit @ K}
Jan. Feb. Her ., April May June July aug. Sept. Cct, Nov, Dec. Total
I
196G Imp. 9,442 2,052 1,552 1,053 - 2,173 6,419 4,954 7.639 8,759 9,351 18,069 71,463
Prod. |[.21,981 16,610 20,094 15,627 19,516 |} 21,452 18,771 11,069 18,549 22,052 15+799 19,586 221,106
Total 31,428 18,662 21,6846 16,680 - 19,516 23,625 25,190 16,023 26,188 30,811 25,150 37,655 292,569 i

aasoline Premiua | Imp. 1,761 11,007 18,781 18,185 e, 719 “‘;J 8,536 3,353 15,460 - g, heg 17,606 25,951 - 136,8L5
Prod. | 116,313 97,19% 93,036 79,324 110,896 101,071 100,552 92,497 107,845 103, 711 90,370 87,1681 1,180,007
Total [ 118,07k 108, 201 1914917 97,509 120,615 109, €07 40%,905 107,957 107,845 110,227 107,976 113,119 1,316,852
Regular [ Imp. 9,364 Lag 337 20,117 6,041 13,669 6,688 5,398 3,75 23,775 12,630 3,130 114,330
Prod, 80,2%9 72,369 77,079 79,186 69,468 1§ 71,593 74,766 58,371 75,060 64,932 £3,073 81,924 888,110
A Total 89,653 72,798 77416 99,303 75,509 i 85,252 81,454 63,769 78,814 88,705 95,703 91,05k 999,4k0
Jat Fuel JPB-1 Imp. 2,127 3,810 6,352 2,512 - 810 - 300 - 5,234 3,720 9,198 32,063
Prod.. | 50,866 50,580 57,749 63,181 65,848 67,957 63,593 h3,231 69,776 77,216 Lo, 528 61,483 720,828
Total 52,933 Sk, 390 64,101 65,623 65,818 68,777 63,453 h3,531 69,776 80,450 53,248 70,684 752,891

Jp-4 Imp. - - - - - - - - - - - - -
Prod. 2,252 L, 206 2,353 4,339 2,191 2,098 2,148 1,890 2,180 2,156 b, 240 k341 3b,368

Tatal i n " H " 1" 1" " " t n n "
Kerosene Imp, 253 206 236 236 201 280 - 227 478 k&g 268 - 2,854
Prod. | 2k, 688 17,579 14,979 22,753 21,518 } 19,069 29,460 19,569 16,529 20,798 17,748 33,389 258,579
Totzl 24,949 17,785 15,215 22,989 21,719 { 19,349 29,460 19,796 17,507 24,267 18,016 33,389 261,353
Diesel 0il HSD Imp. 664134 87,079 | 125,313 44,560 167,574 100,400 44,971 214,437 95,087 131,438 420,196 145,012t 1,338,701

Prad., | 246,734 229,567 167,883 138,315 229,932 215,456 188,486 166,859 201,999 207,166 182,692 207,057 | 2,382,167
Total | 312,5E8 316,646 | 293,196 182,875 397,507 315,546 230,257 381,326 297,086 338,60k 302,888 352,069 | 3,720,863

LSD Imp. - - - - - - - - . - - 4,790 &,790
Prod. | 10,291 9,523 11,898 14,919 9,114 10,191 12,2k1 6,546 15,990 10,950 12,801 5,526 129,990
Total 10,294 9,523 11,698 14,919 9,11k- 10,191 12,241 6,546 15,990 10,950 42,8017 10,316 134,780
L2t
fuel 0il Imp. 63,514 57,646 84,769 79,255 | 125,483 | 184,865 67,314 55,007 70,590 15,270 31,42 18,069 852,765

Prod., | 193,619 226,733 | 264,208 259,745 252,254 165,596 194,504 187,436 239,158 227,708 24h 710 283,104 | 2,743,025
Total |[262,133 286,429 | 345,917 339,000 377,737 350,462 261,818 242,443 3G9, 748 2L3, 778 276,152 301,173 | 3:595.790

Biéumen Imp. - ~ - - - - - - - - - - - -
Prod. | 12,706 12,315 | 13,534 12,251 14,942 2,389 2,881 2,306 2,116 2,298 706 1,267 81,301

Tot H 1 “ ] 1] t " " 1 " n "
otal ] 1 1 o
Total Imp.. 152,593 162,229 237,220 155,918 309,018 310,434 125,545 295,783 177,548 180,029 195,213 230,219 § 2,550,811

CZ]'Proa.” |754,E79 735,726 | 719,843 | 68¢,640 | 795,650 676,872 | 687,302 | 5Bg,804 | 749,602 | 730,807 | 701,641 748,845 | 8;63¢,381 _
Total {917,274 901,955 957,093 855,558 1,104,668 " 987,306 812,307 885,537 927,150 G2f, 836 806, B5h 4,015,064 | 11,190,152 A

“ S
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WHOLESALS PRICE OF PETRCLEUM PRODUCTS AT REFINERIES 45 CDNTROLLED BY POVEPWHENT {(INCLUDING TAXES) -

{EXREFINZIRY PRICE) . - tnit : B/1it
1978 : - 1979
Jan. Feb. . Mar. April May Jhhe July Aug. Sept. Oct. Nove Dec. Jan. Feb. Har .
s (B/ke) 13,3235 343235 3.3235 | 3.3235 3.3255 313255 313255 3.3255 3.3255 3.3255 3.3255 3.3255 3.3255 3.4018 | 3.%018

siloasoline Premium| 3,6898 3.6898 4533 | 4i4533 L4533 -h345§3 L4533 L g3y b k533 4 4533 L 4533 L k533 4 4533 k.9599 | 4,959¢

Regular| 306389 | 3.4389 | h.20ak | kje02b | hizozh | k.2024 | k.2024 b.202h | h,202% | hezo2t | ko202 | h.202k | k2024 | B.5179 | 45179
‘;EaetFuel Jp-1 2.4557 2.4k557 | 2.4557 2,4557 2.4557 2.4557 2.4557 2,4557 2.4557 | 2.4557 2.4557 2.557 || 2.4557 2.4733 | 2.4733
b Jp-4 2.2802 | 2.2802 | 2.2892 2.2892 | 2.2892 | 2.2892 | 2.2892 2.2892 | 2.2892 | 2.2892 | 2.2892 2.2892 | 2.2892 2.3160 | 2.3160
Elixerosene 5.3071 | 2.3971 | 203971 | 2.3971 | 2.3971 | 2.3977 | 23971 | 2.3971 | 2.3971 | 2.3971 23071 | 23971 || 23971 | 2.5900 | 2.5900

pfesel 0i1 HSD | 2.3520 | 2.3520 | 213520 2.3520 | 2.3520 | 243520 | 2.3520 2.3520 | 2.3520 | 2.3520 | 2.3520 23520 | 23520 2:5018 | 2,501

Lsb 2.3097 2,3097 2,3097 243097 242097 2.3097 2.3097 2,30%7 2.3097 2.3097 2.3097 2.3097 2.3097 2.4737 [ 2:4737

f1/ruel 011 h50" - - .- - - - - -~ - - - - - - - -
&o0OM 1.6722 1.6722 7.6722 1.6722 1.6722 1.6722 1.6722 1.6722 ‘ 1.6722 1.6722 1.6722 1.6725 1.6722 1.6966 | 1.6966
1,200 1.631h 1.6344 1,631k 1.6314 1.6344 1,6314 1.631k 1.6314 . 1;531u 1.6314 1.6314 1,6314 1.6314 71,6356 | 146356
71,5004 1.6457 1,6157 1.6157 1.6157 1.6157 1.6157 1.6157 -1.615? 1.6157 1.6157 1.6157 1.6157 1.6157 1.6157 | 1.6157
finitumen (B/kg) 1,2266 | 1.2266 | 1.2266 1.2266 | 1.2266 | 1.2266 | 1.2266 1.2266 | 1.2266 | 1.2266 | 1.2266 1.2266 || 1.2266 1.2724 | 1.2724

data of 1979 are prelimznarj,
subject to change.

?EIMﬂAIL PRICE OF PETROLEUM PROLUCTS I4 THE MUNICIPALITY OF BANGKOK

Uait : B/Lit.
iar. 10, 1978 |  Jan. 31, 1979
B :soline Premium 4,98 T 5,60 \
; Regular L,59 5.12
toskne” - 2.&8 3.06 -
lesel 031 HSD ) 2.64 3.03
; 2,50 P
‘le‘L 031 ] ) ‘ ’
Loow ‘ S - .-
,Gagn ’ 1.66 1.86
1,200 ' 1.62 1.79
1, 5001 : . - 1.61 1.77




Gasoline Premium
Regular
Jet Fuel JP-1
Jp-2
Kerosene
Diesel 0il HSD
LsSD
Fuel 0il 600"
1, 200"
1,500
LEG R/L

B/Ke

Bi tumen B/¥g

RETAIL PRICE

No Tax

3.1528
2.9047

Excise
Tax

2.,2960

2.0992

June 1, 1979.

EXREFINERY PRICE i3 CHAUGED ON MAY 18T 1979

Municipal Tax
% on Excise
Tax
1

1

no price control

2.9284
2.7845
2.7547
2.0798
1.9975
1.9707
2.717

L.6828

1.74850

0.2754
0.2727
0.2637
0.001
0.001
0.001

0.001

{2.717 + 0,001) x 4.9628

2.719

B/L
Exrefinery
Price

5.7418
5.0249

3.2066
3.0599
3.0210
2.0808
1.9985
1.9717

k9646

1.7485

The retail price was changed on January 31, 1979 (effective on

February 1, 1979}).

Exrefinery pwrice went up on May 1, 1979, but retail

- . . . . \ . .
price did not change, 50 retail price is lower than exrefinery price.

S0, Thai Government decided to subsidize retail price since May 1, 1979,

but now not yet enforced.



PETROLEUM IMPORT PRICE (

e T e n AR B

At

CIF PRICE)

I

Unit : E/1it.

Jén, Feb. Mar. April May June | July Avug. Sept. Oet, Yov. Dec.
P (HB/kg) 1.930 2.1%1 2144 ~2.196 - 1.916 1,685 2.152 2,109 2.005 2:.017 2;039
Gasoline Premium | 2.545 2.5 2,513 2.483 2,481 2.417 2,443 2.487 - 2. 40k 2.486 2:531
3
Regular | 2.328 2,294 2.282. | 2.187 2.203 2.156 L 2,187 2.660 2,165 - 2.395 2.124 2,166
Jet Fuel JP-1 2.385 2.264 2.236 2.230 - 1.984 Y- 3,523 | - 2,277 2.253 2,266
ap-k . - - ) ; S - -
Kerosene 2.269 © 2,272 2.292 |- 2.297 2,299 2.290 f - 2.304 2,268 2,330 2.295 -
Diesel 0il HSD. ., 2.138 24109 2,133 2.084 2,108 2.099 2.026 2.169 2.057 |} i.2.209 2.128 2:12k
. . /
LSD. - - - - - - - - - - - 2:247 i
Fuel 0il 1.555 1577, 1.613 1549 1.586 1:5h9 " 1,541 1.529 144714 1,493 1.494 1:499
Bitumen i - - -7 - - ’ -
; |
) ;
1
~ é
. - o

g em g & g

‘"



PETROLEUM PRODUCT IMPORTS

BY GOUNTRIES

: Bnit ¢ K1
Countries ' i
gotroleun Prod. | ohEAPOre Taiwan |China |Indonesia | Srilanka | Hongkong| Japan |Korea |Australia| Bahrain {Kuwait [Iran ([Yenan |South AFC Total
196 464306 3,394 | 2.893 1.829 sk 22
Gasoline Premium 72.325 33,540 ‘ 54021 . . 111667
Regular 9.986 56.645 | €6.631
Jet Fuel JP-1 2l . 260 | i 260
Diesel 0il "H3D 547,485 | 284.593 | 3:808 3,150 | 7.1801, 23.253 |[119.570 | 72.98k . 1,061,963
L) i -
Fuel 011 W7h.313 108.327 | 27.118 3 . 19.825 | 83.040|54.656 | 19.936 738 134
Total The675 |375.178 |3.808" {108,327 | 27,118 | 3.150 [ 12,582 | 3,39k | 26.146 [ 119,510 | 92.809 | B5.949)58.656 ) 21765 2,107.077
55.7% 17.85% | 0.2% | 5.1% 1.3% 0.2¢ 0,65 p.as 1,28 5.7% b | hooR | 2.68 1,08 100%
- i : . .
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. - - - \ -
%

£




- June 8, 1979,

-

I~ PETROLEUM STOCK PILING BY LEGAL.
Buying : Crude 0il and Product 5% - 209
" Refining Products : 5% - 20%

Dy are 20%, other are 5¢.

Petroleum products for

The fefihery submit the document for petreleum stock piling

to the Ministry of Commerce and have to get approvel from him.

II SUBSIDY FOR SALES COMPANY (see page S and 51)

Reduce Extra

Gasoline tax 0.125 B/Lit For refinery

Subsidy for other products

Sales Caompany

Subsidy 0.088 B/1it for domestic
refined products except gasoline,
Subsidy for import products except
gasoline has to change depend on

impert price. -
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TANK CAPACITY (As May 1979)

N
i

Crude ' Gasoline Jet Kerosene Diesel Fuel

Total

ar

-~
. oiy Fuel 0il 0il

Refinery . -
’ 107K1 10711 107K 6%k 10%k 107K 103K
TORC 530 103 55 11 134 67 900 3k .1
SUMMIT 675 78 1 4g 178 255 1,249 47.3
E550 361 - 15 10 60 L k9o  18.6
10°K1 1,566 181 - 84 70 372 366 24639

% 59.3 o 6.9 3.2 2,6 141 13.9 100%
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L 1)
{1) (2) (3) (4) {5) (6) (7 (8) (9) Remark
T Crude Inport Total Total Holding Petroleun Petroleun Deficit - New
Thruput Products (1)+(2) Tank Days Stock Piling)Stock Pilingl Stock Instration
Capacity by =+ 3 (5)y = 2 By Law Piling Tank
K1/sD K1/ch K1/D K1 days days days days Kl
e I
1977 29,269 b 456 33,725 2,639,000 78 39 60 2t -
1978 29,545 6,989 36,534 " 72 36 60 25 ' - New Tank Installation Expected Schedule
B . A
00 K1 50,000, K , 000 KL or.10,000 X1
1979 | 29,269 13,896 43,165 " 61 0 60 30 - it I A WA G Set
1980 29,269 18,877 43,146 3,852,000 8o - ho 60 20 1,213,000 12 2k Lo 121
1981 29,269 20,693 hglgba 41996;000 100 50 60 0 ] 1,144,000 | 1 23 38 14
1982 29,269 24,082 53,354 6,402,000 120 " 60 €0 o 4,506,000 | 15 - 28 o 140
1933 58,548 - 58,548 7,611,000 130 65 65 0 14209,000 42 2h 4o 121
1984 57,491 - 57,491 8,049,000 140 70 70 o 438,000 4 g 15 by
Agsum

1 1885 64,127 - 6l 4127 9,619,000 150 75 75 i o 1,570,000 16 31 52 15?

1986 69,881 - 69,881 10,482,000 150 ?5 75 [0} 7 860,000 9 17 29 86
. i

TANK-INSTALLATION PLANUING

10

I

Hote

.
3

* Thailand can

install tanks from 1980,

in 1979 can not.

*+ Petroleum stock piling is average inventry, so (5) devided 2.
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