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ablé T - 6 - BASE OIL PATTERN CALCULATED
. FROM ANSWER FOR QUESTIONNAIRE
coo e 0 LUBE BLENDER

Importéd Base Of1 . _ Base Oil to be manufactured(K1) _
kind ~ ouantity (k1) 60N 150N 300N  S00N  150BS

Gons 712,637

iaedh

son . ess0 6980

oo ss0 . sso
600N ';35;9é3' o - '31,075 4.350
esON 43408 34,723 8,681
700N ‘-':, %ijéi$ ;1 o . 1,988 621
dsoms 7219 .

E IR -

Cfatal . 132,338 12,637 6,980 7,960 73,324 31,437

(volt)  100.0 . 4.6 5.3 6.0 554 237

ff-35%



Table II-7 'DEMAND OF GASOLINE AND DIESEL OIL

Tai)ie II-?HI PAST CONSU'{PTIOH OF GPSOLIHE AND DIESEL OIL FOR
TRANSPORTATION AND CG".HUNI(‘ATIQI

 (Undts mil!ion 1itfe)3 .

1974 | 1975 | 1976 | 1977 | 1978 | 1999 | 1980 | 1der’ 1932 1983

Gasoline |1,496|1,640{1,831)2,035|2,140]2,093]2,001| 1,834 1,739
piesel 6il|1,214|1,248]1,509}1,740]1,870| 2,111 |1, 943 2,221|2,070 g

LPG -1 - - 0 o 75| 33 82| 20s

Total  |2,710|2,88813,430}3,775|4,010|4,279]3,977] 4,16

Souce: 01l & Thailand 1977 - 1982

" Table I-7-2 DEMAND FORECAST OF GASOLINE AND DIESEL oi, FR
| ©_ IRANSPORTATION AND COMMUNICATION o
(CALCULATED TO EMP CASE 1)

(U_nit: m’illlon liter}

1986 | 1991 | 1996 | 2001 | 1993* 1993[1983

JGasoline 1,965| 3,110| 4,425} 5,602} . -
Diesel oil .. | 2,%09| 3,616] 4,924} 6,751

LPG for Eransp. 615 433 488 ags

Total - |'5,489) 7,359) 9,837[13,428 8,120] 1,855

' * Estiwated by Consultant
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Table 118 GDPR GROWI RATE ESTIMATED BY MACRO-BCONOMIC MODEL

" Wable I1-8-1 PAST GROATH JN RPAL TERM AT 1972

(Unit: Million of Bant), .

11970

1971

1972’

1973

1975

1976

1977 | 1978

1979

VAG
VNAG

|evea

48,3
10138
23.3] 2

15001 |is7:

'30.0

114.6

56.2

1239

31.6

1801

5970
133.0
34,4

196.0

141;4
36.8

éﬁi;é

65,9
155.3

52,5

ZQI}é

'65.5
17¥.6
?aé;l

237.2

12,5
188.6
£2.5

261.1

71.4
205.5
57.8

276.9

I

Téﬁlel;;?ﬁ—ﬁ ESTiHATéD GBPR AS OF 1972

(unit: Million of Baht)

1862

1983

ood

;:iQQSj

:Eigﬁﬁ?

1987

1988

1989

334,250
77,784
[246,506

68,2724

343,512
80,340
263,173

_72;6é3

363;584
82,471

281,113

fi;eli 8

385,698
85,740

299,959

3,052

410,386
89,133
321;253

89,245

436,469
92,053
344,416

95;360

463,998
95,083
368,915

102,808

594,102
58,227
395,876

110,600

| 1990

1991 -

1981/1982

'Canth
Yate

“1933

1993/1983

526;?05
101;465

425,210

119,071

104,877

456,770

128,150

561,647 | -

T1.0726

o 1.8784

2.0284

147,433

GDPR Gross Doaestic Production fn real tera (1972)
. VAGR' Value added of Agriculture in real term {1972)

VHAGR Value ‘addéd of Non Agriculturé in real term (1972)

VMAMR Value added of Manufacturing in real téra (1972)
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Fable Ti-9 GROWIH RATE BY MACRO-ECONOMIC MODEL

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

GDPR
{%)

4.183

5.928

5.843

6.032

6.401

6.356

6.309

6.488

6.597

6.635

-‘ean dfoﬁth iaté'betwéeﬁ 1982“1986
‘Hean growth rate betkeen 1989 1991

For  the study of EMP model run, the followlng growthrr tés

are assu_ed

GBP Growih rate (%)

6.0

6.5

'sasé%'

1982-1986 1937f1§§1

é-dé%' _:5

“'5;5f*

“1iebl

1992 2001 i 93/1933§
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R IS IETE

BASE OIL PRICES/FOB SINCAPORE (1979 - 1984)

Yea}k

- Arab Light

_pété

“(uSc/kl) ‘

150%

- 500N

1508S

s/

.. Ratio

- USs/x)

© gatle

Us$/k1

Ratio

1978
19718
1980 3
1480°;
1981
1981

1982

1982 -
1983
1983
19¢ o

jga;l-;
Jul.t -

Jut 1

“lan.1
Jutil
CJant e

an.1

, f 19? 40

85,90
N 1L B
- 163.53 -
Ci1T6.11
22T
: jéot 2T 7 ¥
©--213.85 - 316,
TF:2i3 85 LR
213,85 ¢ i;‘
17 192.40 °

180.6
21,9
29,9
3540
372,85

2,259

s
1.821
.01
1.850
R 7L I
SRR TN {1 I
S 1,680
1,649

D UU1.868
T';il 868

200.1

t?&lsl -
i_313n1 .

“396.3 -

S 4181

. 443.2

428.1

LS

- 402.2
390.4

S04

2,385
2,130
‘1,815

2.250

2.011
2,202
2.085
1. 924
1.881
‘25140

235.8
216.8
35!.‘4

446.5
4712.9
- 595.3

14921

414.2

< 465,08
4531
453.1

2.810
2.445
2,148
2.535
2.350°
2.511
2,301
2.211
2114
2.484
2484

Saiurce)

Platt s Oilgran Prlce Repor!

n—-43
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table BI-14 920JECTED BASE O1L PRICES/CIF THAILIND

(1981 - 2010)

(Cait: §S3Ziijrf

Year

Afab tt; fir
- (Uss/xl)

e

1984

. .1985
1985
- 1981
- 1988

18
1998

1931
1832

1393

1934

1995

1996
1991

1933

1993
2000
201
2002
2003

2034

2085 -
2005
09t

2098
2408
2010

B+ 1 I
322.85

182.40 -
182,40
13240

T TR

2413
"232.91.

9208

274,29

7 358.34
2.383393
412,42

483,59

- §26.18

811,58
620.10
612,81
138.405

79266

85942

24
1,0U.10
£,997.68

119142

T

90y
-381.9

L 485.9
4123
M
oy
- U895.8
TR
8821

6254

- BTLS
1.8
C116.8

8361
960.5
970.3

L6
1.123.1 L
1,313.%-
L4184
1.685.0
1,788.5
1.933.2

S OMS.8 3689 A9

348.6 - . 368.9 3901
8.6 639 039
SRS 360 4189

'396.8 4254 4499

240 - 4513 U 4838

485:8 - 5295 05

A 23,5 .- 5600
o 52001 i 570.1 - ¢

S51.6 - 8142 649,71 11%3,
59857 6622 7 1004195,
o826 4.8 5518
-6899.6 . 113.2 0 . 8UL1 o

CASES L aea . S03 Usend

BEFH T HO S 3 S - 5.2

1981 8903 . 94902
3598 9531 1,895.1
9261 L042.0 11815

'997.8 . LI L1961

1.815.7 1,228 1,235

LASBS  1,672.8 116908
1915.4 - L8181 - 1.915.2
L7321 1.998.% - 2,8712.7

TL83S.L 212000 U .243.5

1L168.2 - 1.322.4 L3986 L,
LBLT L9651
1L,351.9 0 1,846.3 0 1,836.9

v W e m e L.
w Gy ek auigna‘ I
o G E et SO QLN O
Ao ﬁ,m:..y._ =

- -
g SV G, ot D

) :-"”'?a"-fo'?\'.h'h LN ] - LS ‘-'- ' w ""ub-‘v “-I «l'.n ‘
-;g,¢5¢§°y¢.¢gggkh¢nnwho: N r 00, 50 QNi,i ; il Couls

" Sources: fable lltié-]ﬂ; :tahlé'A!(;2~li'
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Table 11-17 ' OEMAND FOR PETROLEUM PRODUCTS DERIVED PROM EMP

- Notes - |
éven afl:et 1991 t‘hrough 2001. '

: (Unit: 10°LITRES[BPCD))
; 1982 ‘1936 1931 1996 2001
(Actual (bnsu-wption) '
L5G 600 821333 1, 5315§27 A 1mésse | 2,396,749 '3,592.449
EEREE . 27,250 . {28,580) (41,300} . (61,900
GASOLINE | 12,015,131 2,q35,§3§ 3,188.735 ,52? eos 1| s,827.5%2
: ‘ o © {35,070) (54,950 (78,020} {100, 410)
ideva10. | 1”42?'345 199169 | 2,03a0013 | 2,918,540
7 2 IS s, 6001= ©{30,970) 138,510} 150,290
piEsEL | :3,930.965 4 063 491 5,083,022 6.839.218 | 9,214.918
8 ' (70,000) . (87,590) {117,850) ! {158,780)
Lo’ | 2,998,768 . | 2,488,022 3,119.479 2,655.603 | 3,957.562°
08 EREEENE " {42,800) ©(53,750) 145,760) (€8,199)
' <7,046.815> | <5,718.705>
7 (121, 420) (93,540)
mrTeen |7 123685 58631 | waars | 19n.a6s 290.503
| 1 | 21,730 s, | B (3.630)
— N ST — ‘ STV TSP —
TOTAL 11,236,480 - | 11,758.¢65 15,067,880 | 18,803.812 | 25,719.820
: (191,889} (202,610) (259,670) . (324,000} (443,170)
T o L <z3 195.019> | <27,367.293>
= 399,660) | - (472,280)
& N _ _

_< > is the ‘case \-rhere natural q—_ls pmductio-u rezaing at 650 K‘%:»CE‘D




fable I1-18 CRUDE OIL TOPPING CAPACITY

{Unit: . 1..0{)0 BPCD)
Year _ B ) _ 1 R
. t1933{ e4| 85| 65| &7 | 88 . &89 20§91} ] Pezarks
Refiner - ‘ . SN
R ss | eo’]| 65} s 65 | 5 65 | 65 P;ehahilitatim of JORC in |
HoR >3 1 ] N I 427 V130 1120 1985 FPhase I in 1937, 11 jn
TORC 65 | 65 €64 66| M7} 07| 2.1 12 ' 1970. Del:ottlenecun—g ‘of
£550 a8 | 48] ss} é3] 63 | €3 | 63 | €3 | 63 |esso in 1926
soiat 168 |1es 181 194 { 205.7 § 205.7 } 205.7 | 243 248

= Base Data = EMP Scenario 1.

- cauaﬁu,y for 1987 = KFA'S 1nfora—1tim on anRc's Piﬂase 1
capacity ‘and Erergy Ft)cing Stu-i:es
{¥cv. 1931} ]

Table II-19 REFINERY GMIT CAPACITIES IN 1987 AND i) .

. pefineiy | N 1937+ (D 1 - mam o
i::;;t | mr | mozc ‘£ss0 ?éfz }90‘{ TOSC E..-‘@o m
ckwe ' 65,000 | 77650 63,000 | 205,650'| 65,006 [ 120,000 | 63,000 | 248,000
b Lo FES!I:UE Cbeee| o fema00 ) | 1
1‘_;:_‘:(; ] 100 | ve10] 2.?00 5,810} 1,500 | a,700) 2,700 | 8,900
casovieE 13,400°| 20,860 | 11,400 | 43,630 [13,200 | 30,400 11,400 | 55.200°
KEROSENE 6,500 | 17,650| 2,900 32,050 6,500 'z_s,eo-j " 7,900 | 33,000
-l-JE.“FUEL : R .
D!ES:L - his, 300 39,380 | 19,000 2_?5,@36 18,300 | %4, 000 19,000 91,300
FuEL 018 22,700 | 13,930 | 18,400 | 55,050 } 22,700 | 13,000 | 18,400 | saii00 |
siTen 1 - ol 1900 20| - | seol 1,900 2,700
SOTAL - 162,400 | 94,230 61,300 227,930 | 62,400 [ 121,500 | 61,300 [ 255,200

‘(l) KZA's inforzatlc-n ot TCRC's Phase 1 Gpaclty
ard Eretgy Pricing Suslies ({p, 349, ¥ov. 19331
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Fable YI~-21 VARIOUS TYPES OF CRUDE OIL YMPORTED BY SOURCES AND REFINED BY LOCAL

REPINERIES 1982

rose psix | E P Fotal
Tess 10 rieecs [10% save Bro® vieres] 306° gatu [ust igneds | iof mark frab nivces{ 49 ey
1. S333i R=atia EEE ) -__' o o :
Rratias Light Ourle Gil 3,5¢0.% | £9,470.3 128.5 L3129 21,5,
Arabisz Ertarad Febeoleos Crise Gil 1716 876.0 1095 s2h.8 o . #3355 | 2y
Fratdaa Ke2iam CraSe 0ik° ‘9"?‘_ l).G . ) ,?3'3-’
Araiian 1t Serey Xitural Peteole Crade Gid C1E.2 £22.3 i - €2 Bach)
Taitored Rraxisn Ezrcy €oa% Gil 92 : [’,f_,,z. K 5.4?_5
Taitored meadlan [ight Crofe Oil . 1,520 5910y | 4832
Tablored Arsiias Lijt Sorry Crofe G5l ; LN PR it Batie R
£ Total ' 0.2 | aes | assae | 200000 8,351 5,609.6 {23, 9:3
2. Exlaysia . ) H Iy
Eirl Bight Crods i 7.6 13,0 - _ e
Mirt Netzeal Peteole Crafe Gil 4.2 | re= 516 | s o X7 RY
Terirrgo Cride oil i 2.3 f 3,134 1s883
Tapls Blend Crolz Gil . 512.2 $°2,791%.9, 2,210.%
Eat:ah Crods ¢l g2.2 - o SR DA B Q1
b retal | 513.0 8816 §: 1739 742.1 3,%5.2 7.431.¢
3. Cater .. . : -
Catar Materil Feirole.s Cro®s Ol $71.0 2,000
Qatsr Crade Gil m.s . 1.£55.8
S Fotal ‘€55.a ; 3,523.3
4. Brazl . - . .
" syria‘Xatorzd fetrolem €133 Gil ure | 2,093 SR R
Chzapias Orale it ) : 240 § reas
§23 Yol sy 2ona 4.0 178
S. China - . _ : '
steagit oraze cil 1SS 523y
b Teead - 1ns.g ta3ly )
6. Daj . )
»2al Watiral Peirole.s Crsfe Cid 132.%
&2 Toctal 133 4
F. Oezn
Gexi siatoral Fetralens Crule il 15.2 3 s .
S Totat’ 155.2 433
8. tnited B:aﬁ:miut:es ” . ‘,
Zat.a Crote 93t : 12t
Sk Todel : . . EETER
€ran3 Todal 21552 parare | s, [nasie | 2srs 15.971.9

Scurde: Degartract of Costons

=1
1
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‘fable TI-22 . PRODUCFION FORECAST FOR MAJOR
~CRUDE O1L 1IN THE FREE ﬂORLD

, _ (unit:i 1,000 E/D)
| | 1978 184 1490 - Index in 1390
e 1935_ 1390 Y 1578-100)

Berkt . 8518 500~ 600  $50- ‘600 95-104
Arabian Light . 5,472 5,335- 6,050  5,350- 6,000  98-110
Arabian Medfom - - - 968 | 1,700-'1,910 . 2,110% 2}370 - 218-245
Arsbian Heavy - L,479 ° 2,165: 2,440 2,630- 3,030  182-205

,sgbgzatai- Lo 3,497 . 9,700-11,600 ;iﬁj%bdi1é,oob_;,,\1zsa141

1rantan Light 2,000 1,125~ 1,800 11355 15400 56- 70
Iranian Heavy © - 2,123 1,375~ 2,200 1;375- 2, 100 " 65~ 99

'SupAtétal S 4,123 | 12,500~ 4,000 'z;soo*_a;sdé,f,ﬂ,;51;ss

knatdt o ey s sdel .o g
Kumajt . 2,364 ; 2,100 2,000 89

" pascah Light 2,508 3,500~ 4,400 3.950 4,850 136-167
Bastah Heavy | - 295 370-. 470 420-7 $20 142-176

CMurban o 1;%61 2,100 2000 107

“aladxe East Total(n) 20, 612 20,620-24,620 22,320-35,620  168-124

'aitaka'=~' o Ces4 1 ms T
Cséelat w0 a0 260 - 129
‘Miaas - L2 LS 1,388 167

 South Asia Total(B) 2,005 2,250 | “2,300. 110

.f&%ééi(iié)* ST 93208 T 93,010406,870  24,620-37,920 . 108-123

Other Free Horld . R : o
- Total - 24,383 30 aso 32,680 134
Free world Total 41 091 3 520»57 320 57;306-60;600 122-129

{OPEC) (30,062) (36, 000+-33,800) (31,500-34,800)  (105-116)
" {Non-OPEC) (17,020)  (23,520) (25,800) (152)

. Source: The Institute of Enerqy
gconomics (Japan), 1980
n-51
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Table 1T-24

.

{ LUBE OlL BLEKDERS IN THAILAND

R hominal : o
_Lubs OiL Production * Operation e
‘Blénders  Capacity - - hour kote
- (ML)
gssg-f Tlrg 12 hr x 300 d/y - Operating and oil refnnery and
‘ ” - - gasoline stations
SHELL __.64 "7 hr x 240 d/y Operatlng and oil refinety and,
' Sk S SR S © gasoliné statlons
CALTEX .58 8 hr x 286 afy Opérating gasoline stations -

R

{OMOBIL i 16 - 8 hi x 300 dfy. Isporting baéée oil fxom - - | -
: ' Australia and no qasollne station
AéiQ:Oilqui 16 - N.A, Importlng base oil from china,
supplying lube ©il to Chinese
dealers and PTP, no gasoline
stations
| Féﬁﬁzcibg;hff'ﬁ.h. ﬁ?ﬁ. _:Inpoxting base 011 from Ch1na,
- gasoline statlons
CASTROL NA. N.A. -,Purchasing productlon fron
ot i ; g ‘-nainly Shell

Hotéi:.THeSe’Sléndéfs.éfe.impb;tinq not;dnif_basé‘dilé'ﬁut-lubricatinj oils.
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Table iI-fS PAST AND PROJECT FREE WORLD ENERGY AND LUBE OE!AHD.

1965 1970 1975 1980 1985 1990 19%5 | 2000

Total Ehgrgy'ﬁeaand 109_(Bbtlﬁear)
(Equivaleat 0il) '

JoL. Hetsl) 20,7 272.4  31.1 35.2 . 49.3  45.6 .. 5L.6 . . 58.4
Grovth Rate?)  $.77  2.51  2.50 276 250 - 2,50 2,50 -
NN R 35.2 . 35.6  40.5 . 45.4 . 50.3
Grovth Rate®) .08 2.0 2.29 2.29
H.5.6.3) | _ - 35.2 9.1 &AL . 49.3 . 56.2
Growth Rated) 2.11 2.45 2.45  2.45
y Ca ;)"E . = _ :-‘ . | _ . . | ‘ : H, )
oo B 0.6 051 0.47 0.50 . 0.69 0.8 0.48 0.3
Total Enexrgy ' :

Demaat

Toal Ludbe 0il Demaad 10% 3d1/year

JuL. Hela®) 115 140 145 15.6  195.7 . 221.1  247.7 © 280.0
L.8.¢.9) - | - 175.6  117.7  187.5  217.9  243.8
R U560 189.3 20602 239 - 269.8

Note: 1) 1965-1990: Source: J.tL. Hela, Sun 0il Produéts Co., the 4th
. - International Confercace on Used Oil Recovery and Reuwse . =
- 1995, 2000: - Bstizated by the consultaant (used growth cate 1935/1990)
2) Adnual growth of energy deaand _ ' : o
3) Total eazxgy demaad ia case of high GNP growth rcate T '
4) Anaual high growth rate of GNP by Shell latecoational Petroleus Ca.
5) Total esergy demand in case of high Np gravth rate. Ve
§) Annual Low geowth rate- of GNP by Shell International Patroleun Co.
7} 2 Lube demand to total saergy dezand R
- &) Lude 0il demand, J.L. Hela dats revised dy consuleant’
9} Total lude oil de=and ia case of low GNP growth rate
10} Total luda oil desand in case of high GNP growth rate -
7 11) Supplus and deficit capacity, whea lube oil supply of 1995 and 2000 is
. as sazme as its of 1930 ' ' R
- 12) Source: Table 1I-29



Tablé 11-26 RESULTS ARD FORECAST op NBT GDP
(GROSS DOMBSTIC PRODUCT) GROWTH RATE

1960 1973 1980 1985-95

i £ B __-79 -85 High  Low
Advaﬁced lndustrial 4.9 2.8 1.9 5.3 2.5
.?"COUﬁtfieS LT G R '
.Developing countriés - ,6}3 5;2 - 2.8 g;';S,S 4.7
Lower income countries |
T nsta s si2 5.8 5.3 4.6
Africa _ _ ' ' ' ‘
Oil impért—medium—iﬁcﬁme
countries ' B _ e
| Indr products éxport- §;7 ;5;3 1.6 ,lﬁ,j 5.2
countries _ RO - ) ,
_-i Other countries L5}3 3;3_ 1.9 4.3 7f3i8.
011 eXPort countrles ' 6.9 4.9 2.4 ;?&544':¢i427

‘Notet  Prom Wéfla ééék??The'fﬁﬁa wdrlékbévelopment Report®




TABLE [1-2] PROJECTED FREE WORLD BASE LUBE DEMAND .

. (Unit. Elll!Oﬂ Bbl/yeat)
_ - ‘ P S  fffl*Groch Rafe,‘
Region 1980 1985 1990 198971985 © 198071935
‘North A=erica (8xi US) 9.4 1153 13.2° 238 s Taedis
United States 62.4 66.2 S 69.9 B P I I
‘Cavib. § Ceat. Asérica 1.3 1.3 1.9 B TEE R K )
South America S e N s s ¥
Westeta Europe : 47.2 53.5 60.0 : ;a2.$;‘§is:'?2;4 .
“Hiddle East - 8.2 0.7 132 - s 8,9
_Africa _. 7 : : ?;6 8.2 9.5 ts 203
AsiafAustralia Cas.s, 19.2 25.7 . 4.8 . s.2
{Ex.: Japan) g . T RURE PRI SR N xS
9.4 3205 0 39.5 2.0 6.1,
Japan - 3.9 12.8 13.8 el 0
Total I 1957 2214

Note: Base déta. J L. Rela, Sun Petfoleum Produuts Co. . R
Original ‘data is presented to the 4th Interaatlonal Ganfereuce on Used
0il Recavery aand Reuse, 0ct. 1,71981, after that be revised last yeat.

"The consultant raviseg: A51aIAustralla demand by *ltsublsh1 Oil Co.'s data
and Internatlonal Enetgy Annual Data.



. TABLE'tlgzsf?AQ[A{Austaatla LUBE OI1, DEMAND - -

(Unit: million Bbl/year)

1980 1981 1982 1985 1986 . 1990
Austraha : 2.9 2.9 2.9 4.0
. ‘Bangladesh’ 0.2 . 7:0,2 0.2 0.2
Bursa 0.2 0.2 0.2 0.2
© Chida 0.5 ¢ N 0.4
- Rong Kong 0 .35 . 0.35 0.4
ﬁ""fﬂdla i 3&7 R 3:? - 3.9 - 5:1
,tndoaesxa 0.7 .1 1.1 1.5
- Keréa Rorth Pl TLun ‘ R
- Xorea Soutpgfff L o P I 1.5 1.3 1.6 -
'*ﬁalaySLa AR S 0.7 °. 0,7 0.6 0.7 -
Neéw 2ealand L i 1]
‘Pakistan . 1. 0.4 0. 0.9 1.3 0
Phiilpplnes t.5 1.5 1.5 I.8
$;ﬁgap6re ‘ 0.4 10,35 . 0.5 = 0.5
. S8ri Lanka 0.1 0.1 0:1 0.2
] ﬁTaluan : : 1.5 1.5 1.3 1.5
“-“thafland 07 1.} Pkl . 1.0 S TV 2N
Vietnam _ 0 o 0
Other 0.2 0 0.35" 0.4
Sub-total o 15,5 15,9 216,207 19,7 - 21.0 5.7
Japan S Ikg 13 2.3 1280 1300 1348
Grand Total = . 29.4  29.8 © 285 325 3400 39.5

Note: 1988-1981:  The cénsultant revises Interaidtional Enérpgy Annua} Data

1982 and l§§6!7 Tﬁéié0n$ﬁ1tadt réviééS_Hitquishi‘bil Company's Data
by Ianternatioaal Energy Annual Data

1) Lube o0il de=zand of 1985 is estlaatéd by growth cate (1982/1986).

- 2) Lube 011 de-and of !990 is eStluated by growth rate (1980/1986).

“f~57



Table II-29 FREE WORLD BASE OIL .
'~ SUPPLY 1980 - 1990

(Units million Bbl/yes

"~ . Bbl/yéar, due to some of
superannuate.

23) Source Table 11-27

| 1980 1985 1990
Region ~ suply  supply . Supply
North America fex. U.S.A.)  11.31) e 138
v.s. | 73.0 6.1 L. 65.2
carib. & Center. America 8.1 S0 Tlne
South America o 8.5 TR ”._E'fggiiaio
Western éurope : j ?_49;6 | | 50,1 ;i:? ;:ﬁ;&.l.
Middle East s e ST
Afrlca | | -ISLll’ o .8.1; :;jiéi;;ii.S
Asia/ﬁustralla i: 331 o L 35;57? ijf:i?€§?;?
Total Supply3) 1937 213.4 ;;;:fféo.é7
Note: Base data is J.L, Helm, Sun Petroleum Pfoducts éo.. but

the consu]tant revtses«

1) Source- Internat10nal Energy Annual

2) Rev1sed by Tablé 11-28

R i=5:'. R

U.s. Supply of Helm's data.is 73,0 Xmilllon Bbl/year, but
outpit of Intérnational Eaergy Annual i§ 65.0 % milijon
lube plans shutdown owing to

K-8



“Hable’ T1-30 - CAPACITY FORECAST OF SAUDL ARABIAN PLANTS

New Capac1ty

"Cémganx - o n L (m11110n Bbl[year) LOcatlon

Completion
pate

'  ?etromin Ashlaﬂd o o “1 83
"Petromin/Chevréh/Texaco_ _ 4.38
| petromia/Mobll Tt 0.1
1=Pétroﬂin/8hé11 ”57fﬁ-?;i; "? 1.3%

:'Petrominlﬁplcorp '  ”i i!5§-f:“

hed

-?éi?¥ Né“ éébééity;l:?fiff, 9.96

0.3 o

Yanbu

Juball

_ Jidoahl)
E Rlyadhl)
"Jubaix N

: Yanbu or
Rabigh

1984
1685
1985
319557;

Under Study

" Undér study"

iﬁétgg;;;}  Bxiétnng capac{Ey expans1on

Lo 7=:i‘Tota1 Pettomin/ﬂobil Capacity will be 1ncreased to
nelne il 1.57 X million Bbl/year, thus exxstlng Capaclty is

0 73 milllon Bbl/year..
_QGPf?éi' Japanese Coﬂpany '

=69



Souxce: Hydroxarbou Proxesstug, "et Con;t:u¢t;o& Baxscare

Fabruacy 1984 and June 1934

=560

Table If-31 INCREMENT CAPACITY OF LUBE OIL PLANTS AS OF JUNE 1984
{Unit:.1,000 Bbl/year)
. . Undex S - o Iotal oE
Gosplete  Construction Eagianeeriag =~ Plannidg Eéch Countty
u.s. 3,103(84) 6 656
(244)694(84)
2,847 _ j,ﬁ :
Brazil S 1 (Re)Cap.N.A, - CNAL
Coloabia (add)949(34) S 949
Equadoyx _ _ Cap.N.A. - NLAL
Hexico 4,298 4,298
Venezuéla . (t0)840{420] -, 420
Portugal (Ex)Cap.N.A. e TN
Scotland o Y - 350(85) . . . .350
- Greece’ (to)220{110] S 110
Yogoslavia - N 1,050 1,050
Egypt DR Cap.N.A. : : oMW AL
Iraa (Ex}588 1,400(87) 3 333.
' T '1,400(87) s
Iraq o 700(34) 1,750(85) 2.550 T
Saudi Aradbia 4,380(87) 4.380
' : . - Cap.N.AL L NLAL
~ Japan 1,095 . 1,095
Pakistan {2d4)700(84%) ' . -+ 700
South Korea - 4,954 4,954
Austealia _ (add)308 . L o308
Lndoaesia 1,225 ‘ 1,125
Total 3,965 3,047 13,956+ . 6,354+ Total 32,321+
Note: (add) lacremedt of eapaclty added
(Bx)  Expaasica : :
(86? %;g; two nuaber of year of estFaated construct:ou Loapletlon @, g
(tq) Total C&péxlty after consteuction, thetefoze IIZ of capacity is
_ lacreaeal capacity to ke assumed '
(Re) Revaaping



Table 11-32 FREE HORLD LUBE 01t (INCLUDING GREASE) OUTPUT, IHPORT,
o EXPORT APPARENT CONSUMPTION 1980

R 1{"‘ & : (Unit: 1,000 Bbl/day)
es : . : :
Countrz ;.':}Output; _Tmport Export Cénsumbtion - Remarks .

North Amefncaﬂ5

0k T 178 65,00 . 76y 23 B.4) 13 (58.0)

Other - R any 108 o0 39 (14.2)
-:faiai 71:';2 1209 (76.3) l‘54 (5.;) OO 198 (72.3)
et i;eéiéai:‘ @ a6 - (;24) "
south Agericaf% Canm e -tiig)* : (1@?5)'

Hestern gurope 136 49.6) 68 (24.8) 73 (é%;s) 1% (45.3)

Migdle gadt 7 (2.6) 6D 3 Qi) ERRe R
Afr:ca S 1 G 10 6. 20 23 B8

Far East & Ocenla _ : : : f : - {e): Denotes
S Bl L D N . : 2‘.' léés than -~ =
rAus:ralia T (40) 0 17(0.4) 4 (1,5) '8 (2.9) - one-half the
fBangladesh . : . - T Lo

; ;- unit of
‘China - 0 o ‘ "1 (0.4) . measure or
© Hong Kong _ 1 (0 o ‘1 (0.4)  zero
: ;Indla L 8 (29 3Ly 1 (4.0) :
: flndonesla 1 .(0.4) 2 (0.7) 1-(0.4%) 2 (0.2) - -
Japan i T 4) (1s.0) - 3:(1.1) 7 38 (13.9) '
‘Koréa Rorth . 0 (o) SRS A
. Korda Sbath & sy o S P 1.5y
Halayéia . N S 3 (1.1) _ 2 (0 [
Meéw Zealand o - : ' ' ‘0
“Pakistan, 2 (6.7) . ' -1 (0-#)
' -Phlepptﬁes S0 (e) : : N ()
$ingapore =~ 12 (4.8) (o) ~ 11 (4.0) ‘1 {0.48)
$ri panka o S ' ) .
Taivan - 10 (3. - 2:0:.1) .10 (3.
Thailaad 0 © 1(0.4) > -1 (0.4)
ViEt“aE' . . o N : L ' B R
Other -~ - (&) : 1 (0. 4) Lo84(29y 1 (0.4)

Toral . 90 (2.8) 16 (5.0 % (8.8 81 (29.6)

H
H
—

World ‘Totsl - —sow({és.i) ,123ta4.9) 146(53:3)  4750173.4)

Note ( ) millibn Bbl/year

SOurCé: Internatxonal Energy Annual

n-61
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Table I1-35  ASIAJAUSTRALIA LUBE OIL SUPPLY AND DEMAND FORECAST
(Unit: nillién BBL/fyear)

982 1988  t.
Supply Deaand Defferenace - Supply Dezgad - Deffereace

- Australia 3.7 . 0.8 - §.55 i 0455
Iadia 3.2 . - =0.7 S B 3 . =1i
‘Pakistan ¢.6 . -0. 1.3 . L0
Bangladesh - . -9. - . 0.2

~ Sri Lanka - . -0, < -0, 0,2
Burea - R -0, - p “=0.2
Thailand - . . ~ 23

-Halaysia

L¥
b codddedbd

il

AV AWV I N N e D

Siagapore R 9 C &,
Tadonesia . - 2 -0,
0.

LR S

W N WA OV D e N

- Rong Konag

I TN
..
|

)

" China -
Other

OO OO OO O W

O -1 OB

_Philippiaes A -0, : ' -0
South Korea ‘ . 45 . -0,
Taivan . . o6 i @y

' -0

A,
v
1
»

Ty
g

|
[
-

Sub-total 1.5 6.2 13 20000 210

w
o‘.

Japan 17.0° ° 12.3 5.7 7.0 13.0

oo |
LN

© Total P 190 8.5 6.0 . 3.0 3.0

Source: Revised Mitsubishi 8il cCo.



 Table ¥I-36

_EST!HATED DEMAND FOR SYNTHETIC LUBRICANTS
IH “HE U.8.A.

' Millions of Galions

Cagegories - 'éﬁ;39ze_ _
RO e e 1980 1985 1990
5ynthesized _ Aut0m0t1Ve Crankcase 0Oils 9 18 30
Hydrocatbons : Gear 0113 : :
 (PAO & DAB) < R | |
fOrqanic gsters. (Polyol, - 'f_ Je£'En§inéfLubés 12 16 23
(poly a Diba51c Acids) IR o S :
.?Other(Pnosphate Bsters,; " Fire-Resistant Pluids :'22_ 33 37
' ‘Hlalogenated i o PR C- ~os T ;
Hydrocarbons, etCa) T
'Total o ‘ o :
i 3 of T5tal” Plnished -0 SRR -y R a0
J0il volures

2 2.5 3

Hotes:

PAO Boly alphaolefxns {Hydrogenétnon}

, DAB Dl—alkylbenZene

- Sovrce:

R [ Sager, Hydrocarbon Processxng, July, 1938}

? Table 11- 3? 'SYNLUBES HELD ‘SLOVE ENERGY, OPERA-
e “TIONAL AND ENVIROhHEN“AL PROBLEMS

Tproblems

Results

- SYniubes bénéfifs

L§§§:¢fh@é;iﬁpdrts,
_high prices '

sbortage o'égood
llght neutrais

Streséed equipnent
service T

Air pollution !

Fuél economy

demand; small
?a@ums

= Hlde temperature
" base oilsy’ hlqher
iy prices
" Wide températuve’
extyezees; high
 speeds and severe
. loads '

! Low-enissions

stdpdards

Energy conserv1ng
lubes; less frlctLOn by
low vis, hlgh Vi
Con51stent._low vbiétility
ivbes

fiam teLpetature flUIdlty.
“ high temperature

stability

* Low volatility of low vis
 lubes

‘Source: M

Processing, Feb., 1982

Campen, D.F. xendrick and A.D. Harkin Hydrocarbton



Table 11-38 FREE WORLD ESTIMATED NAPHTHENIC LUBE OIL DEMAND

Source:

1980 1985 19%0

Country/Region Msbbl =~ %  MMbb} % MMobl - % .
U.s.A. 13.3 $6.7 13.2 55.6 :13.0 54,1

- 4. Furope 4.2 17,9 4.1 17.3 4.1 17,1
Canada - 0.5 2.3 0.5 2.3 0.5 = 2.3
Africa 0.6 2.6 . 0.7 2.9 0.9 3.7
Far East 2.9 12,4 3.1 131 3.3 137
Latin Azerica 1.9° 81 2.1 88 2.2 9.
Naphthenics 23.4 100.0 23.7 100.0 - 24.0 100.0
Paraffinics 135.4 | 158.7 181.5

- Total tubbils  158.8 180.4 205.%

© % Naphthenics 14.8 13.2 1,7

'3:6. ¥araquez Hydrocarbon Processing, Feb. 1982

Table I1I-39 ESTIMATED FREE WORLD CAPACI“iﬁ)

rom hAPH“HENIC LUBE ons o

'Cbuntry/Region-

Production
U.S.a.
¥W. Edrope
‘Canada
rar East
Latin Arzerica
Total
" potential
U.s.A
W. Eudope -
Canada
Far East
. Latin A=erica

Totat

Sourxce:

'Yearly.cagééity;'ﬁxbéiff!.'“"

W

-
W
&9
o

Hl..H.OUﬂU\
O ool N0

M‘
>
)

1985

5,2

J.G. Maraquez,’ Hydrocarton Processing, Feb. ;1'93'2-



E’iqure II l A DIS‘IRIBU‘[‘ICN AND SAI-ES MECHANISM

FOR THE LUBRICATING 611, AND BASE OIL
IN THE KINGDOM OF THAILAND

(AS OF DEC. 1982) .

Expol’tlﬂg Countries '
of tubricating Impotters of |
~0t1 products 011 Producl:s :

singapore Shell

Australia ESSO -

“Japan Caltex
China P.R kobil - { -

Belgium ‘Castior .| . | = : o
- France Asia 0i1 | = |il Full Service’ ) -
Ttaly ‘“Thai Pet. 'FIET Stations (SS) End Users

U.Ks ‘I‘raﬁing ~ 3 =t ‘

Greéce: '{Pénnzoﬂ)_ﬂ P

12 countnes Thailand , _ Vehicle
Non- I.u‘bricatlng : -Mltsubishl =~ Assemble
Gils 11 countries - Oil

: Idemitsu
: paikyo i i
Eb;porting Coutnes Others vehicle
‘of Base 011 P N 'Repairing
SR ,sh,ops_

Slngapore Recycle S '

‘B.8.A. Oils | PR

}‘etherlarﬁs Producer :

Japan - -

Augl:ralia

Germany F.R. S

China P.R. . 1l

,aéﬁae:rsf L !
Qa( )
4She11 b4
ESS0 ?8 1 3 —
=1 Caltex . 58 | {ube 03y L o y
“Mobil 516 i D.lSI;IlCU[‘.OrS . Lo Reseller: ——»  Fnd Users
-Asia Oil. 16 R S ' -
ﬁhai Fetn & lrﬂélng . : : :.
{Pennzoil) ' 4= ——»1 Agent
. i _ }
: Governzent

i 1 PIT's Service Stations |
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Figure II-8 MAP FOR LUBRICATING OIL FACTORIES IN BANGKOK AREA
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Figure 11-9 USED LUBE OILS RBREFINING
' COMPARATIVE YIELDS

g Selectépfopane

L '+Hydrof1nish£ng Conventional
Haste - . . PR o Waste .
_— 100t ~ By-Product 100t —
Water o 1té)
e — ... Gas oi1 . | Hater
ft4— preflash - f—>2t 2te—] preflash |j-—pdt
94 94
=t mesfdue | ¥ 041 fn Slukg
Seléctopropdne .5t 15% SO4H5 | —plét
N L - RITE
n Alu:métad by ¥ _Fuel Gas " .Gi1 in Deposit
#2804 erddting” | o o ptntaning b 180 - g% Clay - b y3e
arﬂ clay trea~ ————- : . 3 Lore
e s
: pﬁgiﬁﬁathmi-———)lt ' 4£17fe Fractionation
Lo - ; 01 in Deposit
R —1 SEERNE —%d.1
0.3t4—|- 3% Clay}. 2% Clay : ¢
.,‘L v ) Brig‘ht A l-ha. -
Sphtﬂa uanxals Stack - S?““ug 7 1_-VY 2
N : 33_3t - Additives 70,9t Additives

Notet 1) Hydtogen is” very expenéivé, thus hydroflnashing

‘altérnated by acid treating and clay tteating
g Soutcel ELF suuetln
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