6) ABmATITEICHTSBHOBIR

chiTDLe s, MEXENEEFEbD © Oman Marble Study” M EICH, BAFAY -,
Y, TR ok EBREENWL T, HRTELAEFOBEL Bk, REORFNARY,
BRfsczo b, REEACL 2MRBERETHL LR B, T, REFAOERR,
ﬁﬁ%#%%hth%@f,Tﬂtzﬁ%&E%LtDT&ﬁ%#EElﬁoRE@Q@?&@
ﬁféﬂu,xﬂﬁl%ﬁxv-vKaorﬁgtﬁ&E%K&bﬁéof,&ﬁ@ﬁ@%&ﬁ
REMENET N D,

3) XWELE7 AT FOTFREHKE
iEEO&EMIm,xgﬁﬁﬁﬁﬁoﬂﬁ&ﬁ#ﬁ%,ﬁﬁ@ﬁﬁ&%ﬁ%ﬁﬁ&&kxo
Tﬁﬁ%%#éﬁ%m&téhéjnvxﬂb&@r,ﬁﬁﬁ&&&%ﬁm&ﬁﬁféﬁmmg
%Tﬁ%ﬁ%ﬁ%%mzac&%ébbfﬂ%faée
k&&ﬂ,%ﬁ@ﬂmﬁc<¢é<,#9K¢E07nyi@zﬁfmﬁﬂﬁmﬁfﬁﬁﬁﬁ
%ﬁ&%?%%%mﬂ,%WI%&%L$%&@$I%&LTﬁ@Rﬂ%@@EE%%&&&E
&%%?acaﬁfééomm,ﬁE#&be%%&%ﬁE@%or&(t%.%ﬁoﬂ%ﬁ
%(EH#%ELTMT#Oi#%DEHﬁﬁWTE5I9&%%Kﬁ.@%ﬁﬁﬂ@ﬂmu
&60%?57—%&&8%&&%b%1iﬂ@%m-I%&%ET%W%&%&T%%Oﬂﬁ
ﬁ@%Cﬂmmuf%%ﬁﬂfab,ﬁ&%fucn&ﬁﬁfacaézﬁ%faénﬁﬁu
kﬂﬁ@ﬁu%ouBAﬁmﬁﬁmﬁirmﬁsnamﬁf&b,ﬁ%@ﬁﬁﬁﬂﬁ%ﬁ&%r
i%(EEéh%ﬁ,ﬂﬁ%@@kﬂﬁ&ﬁﬁxw—7%%%%Ewﬁﬁkéﬂrhaﬁﬁiﬂ
aa,cn&&ﬁ%b1ﬁ%&ﬁﬁb1ﬁ<ctﬁ&br@%v&haﬁbnauﬁor,ﬁw
mbxﬂjnyxﬂr&%ﬁ?%@ﬁﬁ%ﬁfﬁ%#éb,if¢¢ﬁ%mtﬁﬁf%%1<é
TH55,

#DWEFEFK%ﬁ@ﬁEE%E%%ﬁQﬁ%t?%%%,W%ﬁﬁﬁﬁ+ﬁbvoﬁﬁ&
DTEME LOMEORRBSHTEEL T+ »URONMMBEBTEELIETD L,
c@%ﬁ@&ﬁﬁﬁﬁga1wﬁuss,m§AEw~wA&&55D=w—w-—=xvﬂﬁ
CEKEr »ORROABREREINETES LREIRTHES, bLhLHKETIL
ﬁ%@ﬁ?ﬁbkﬁﬁ&%m-I%&ﬁ%?&c&ﬁfééa#Dwﬁﬁsﬁbyﬁﬁwﬁﬁﬁ
:U%%é&mb,?77—%ﬁ%ﬁ&5a?nu&ﬁﬁnz~3EﬁUS$omﬁ&&mﬁ
%AE%IMA%ﬁiééﬁﬂihéoﬂﬁﬁﬂﬁ&@ﬁ%ﬁ&4?7?xbﬁﬂfaT%ﬁ
(M ICHE AR ) TRE(EEIABDT, LEIERZZBELELLNEIOTD S,
4) BRHBROER

AEETREBAREHRAT T, ABOMICRS I 5 CAREAERL LTHD % Rl
Kﬁﬁ?éﬂ%&&%omwk%&%ﬁﬁéaoékkﬂﬁﬁ%ﬂx?—yoﬁﬁ%#B%m
mﬁw§<ﬁﬁbfbb,ﬁofﬁﬁwﬁﬁﬁﬁﬁfééﬁ,cn&%&tfﬁ%ﬂﬁ&ﬁm*

—224—




BETENWIIBEROHAL, SMFCET 2HEEORRL EORMALE bHTHFE Line
¢t s (REGHRENTBELT LI R-OBRET L HRE LTRHT 20805, 20O
gETH4OEROCL OEABBICRIEML T2 LMt 2 ),

4 BIREB - Fa<4 bHE

1) BRAREHBBE S
de—YRAROBERKE  Fo<q4 VBECEZATE D, ThE FREOLS KEADTHD
EHLEDIBBDTH B,

1) BRERR

FRAGE (=7 POES v P OBFEHP, ARELTBEBICAVLRLTUE, BICA
GOXAORBCHERS CLOTEAVER Lo Tk, HICHME, <2 P THEOREL
LARERBOEEER N IV IRKAL, EeBBERILEOBENE LTYEEL RN £T L
sz, TOBEBRAE—BOEERBREO 0 A -2-L 3 Rbh2d Lo Zok, AKICH
PEREOARBIMFEART — 130 Y CH B4, 4 b FAKM0S LRSS, B -
HERAH20%ES TTRERRNTW I,

Table II-13  Limestone Oufput by Use in Japan

(Unit: ton)
Output Year 1970 1975

Uses Output (ton) Percentage Output (ton) Percentage
Cement manufacturing 70,688,483 59,4 79,593,650 55.3
Iron & steel manufacturing 22,966,804 18,3 27,226,002 18.9
Lime manufacturing 6,705,008 5.6 8,747,339 6.1
Carbide manufacturing 1,741,181 1.5 - -
Soda & glass manufacturing 1,048,087 0.9 748,201 8.5
Civil construction 11,836,694 9.9 22,520,408 15.7
Caleium carbonate powder 3,014,602 2.5 3,892,259 2.7
Paper & pulp recessing 104,464 0.1
Sugar refining 147,074 0.1 1,157,080 0.8
Others 808,548 0.7 !
Total ‘ 119,060,945  100.0 143,884,939  100.0

(Source) Statistics of Ministry of Commerce and Industry of Japan
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Table II-14 Comparison of Caleite, Dolomite & Magnestie

Name of minerals Calcite Dolomite Magnesite
Chemical formula CaCOg CaC03° MgCO3 MgCOg
Cal (%) 56 30.4 -
Theoretical value  MgO (%) - 21.9 47.6
COyp (%) 44 47.7 52.4
Specific gravity hardness 2,3 2.8-2.9 2.9-3.1
3.0 3.5-4.0 3,56-4.5

(Source) JICA Mission
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Table HI-15 Dolomite Quiput by Use in Japan

(Unit: Thousand tons)

Uses 1960 1965 1970 1975
Iron & steel manufacture 236 219 393

1,683

Dolomite clinker manufacture 779 580 642 ’
Glass manufacture 90 131 315 248
Magnesian calcium carbonate 118 306 582 544
Others 529 3567 220 952
Civil construction - - 423 1,164
Total 1,752 1,603 2,574 4,591

(Source) Compiled from Statistics of Ministry of Commerce and Industry

of Japan and those of Institute of Limestone Quarrying of Japan.
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Tabhle II-16 Analysis of Limestone from Rusayl Area

Sample No.
L-1 L-2 L-3 L-4 L-5 L-6 L-7 L-8
Element

Ca0 (%) 54.3 55.2 54.4 54.6 52.2 53.5 54.4 53.2
MgO (%) 0.2 0.0 0.1 6.2 0.3 0.3 0.2 0.2
™ (%) 0.000 0.000 0.000 0.013 0.035 0.000 0,000 0.026

- {Source) Analysis by Onoda Cement Analysis Center
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Table II-17 Chemical Composition of Dolomite Plaster

o COs (%)
Classification CaO (%) MgO (%) Inside the Outside the

plant plant
for finish coating  more than 42 more than 20 less than 10 less than 15

for firast coating more than 37 more than 15 less than 15 less than 20

(Source) Specification by JIS-A6903
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Table 1I-18  Chemical Composition of Dolomites from Sahy Hatat

Remark Raw dolomite sample After calcination slaking
Element CaO MgO CaO MgO
Sample No,
D2-1 30.1 20,7 41.4 28.4
D2-2 29.4 20.1 39.8 27.1

(Source) Analysis by Onoda Cement Analysis Center
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Table LOI-2 Analysis of Quartzites from Sayh Hatat Basin

Sample No. S0z AlpQ3 FesDg Ca0 Mg0O N0 KpO  Total

Q2-1 97.0 0.7 0.2 0.7 0.0 0.04 0.20 98,84
Q2-2 97.2 1.0 0.1 0.4 0.0 0.00 0,20 98.90
Q-1 87.8 7.8 0.5 0.6 0.¢  0.00 1.92 96.62
Q-2 85.4 9.8 0.3 0.5 0.0 0.02 2,44 98.26
Q-3 95.8 0.2 0.1 0,5 0.0 0.00 0.14 96.74

(Source} Analysis by Onoda Cement Analysis Center

Table II-3  Allowable Limit of FegOg Content in Silica
Material for Glass

Kinds of Glags Alowable limit of Fe,0q (%)
Utla~violet ray transmlssive glass 0,0001
Optical glasa, crystal glass 0.02
Tahleware glass 0,04
Mirror panel glass, thick polished panel glass 0.06
Window glass, genersl glassware, glasa for
phyalco-chemleal usea 0.1
Blulsh green coloured glass bottlea 0.3
Green-colored or amhre-coleured glass bottles 1.0
When degolorizer {8 to be used to produce 0.05

colourless glass

(Source) Quoted and tranalated from a Japanese hook
"Caramic Technology Handbook!
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Table II-5 Possible Glags Manufacture in Oman

Type Quality Requirements Avallability of Price
Material For Sheet Glaaa For Glasg Products Raw Materials {R.0 /ton)
Quartz sand Chemical St0a Mare than 977 Tableware; less than 0.047  Raw Materials for

Components FeaOsg Less than 0.08%  Blue or brown glass bottle,  both sheet glass and
Ala0s 1.3~ 2.3% Less than 2, 5% glass producta are
CaDsMgO  Lessthan 0 5% Less than 3% available within the
country,
Molsture content size Less than 6% 4,2R.0.M
0.1-0,5mm
(graniles under

115 must not
exceed 15% of the &

total volume}

Soda ash NasCOq  99% not available Import 70,0 O.R. /t
Limestone  CaCOy  97%, Pp05 1%, Fep0z  0.1%, size 40 - 70 mm available 1.4R.0./t
Feldspar Aly0y 18, FepOy 0.6%, K+ Nagd 1% not avallable import 7.0 - 11.0R.0./t
Dolomite MgO 18%, FeoOg 1% avallable 4 9R.0 /t
Thepardite  NagS04 not available Import 56.0 R.0./t
Cultet available 13.0-18.0R.0 /t

(Source) JICA MISSION
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Table III-6 Imports of Glass Products in Oman

(®R.O. thousands)

Kinds 1974 1975 1976
Wire and sheet glasses 3l1.6 69.8 6.0
Safety glass 3.3 27 0 48,7
Glass n.e.s. 52.9 15.6 4.6
Glass bottles N.A. N.A. 522.6
Glass products n.e. s. N. A, N.A. 690.9

(Source} Statistical Yearbook,

Oman Trade Statistics
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Table TIT-7 Demand Shares of Glass and Glass Products in Japan

{1970)
Demand Sector Share (%)
Food 6.5%
Liquor 12.?%) 20.0%
Soft Drink 0.8%
Medicine and others 4,3%
Glaas Products 5.7%
Electric Machinery 11.8%
Automobile 8.4%
Automobile Repair 6.4% 5. 8%
New Regidential Building 8.2%
New Non-Residential Building 9. 0%) 24, 6%
Construction and Repair 7.4%
Optical Instrument 1.9%
Furniture and Metallic Furnishings 1.6%
Fabric and Garments -
Medical Care 2.2%
Others 21.1%

(Source) JICA MISSION

Table II[-8 Imports of Glass Products in the Gulf States

(1,000 U.8.$)
Countries 1971 1972 1973 1974

Irag glass products 4,261 32% 3,545 25% 3,222 16% 8,558 28%

Kuwait ditte 1,888 15% 1,578 11% 3,586 18% 7,14¢ 24%
Saudi Arabia ditlo 2,3‘88 18% 2,040 15% 2,587 13% 3,858 13%
Qatar Glass 217 2% 494 4% 620 3% 1,270 4%
Iran ditto 4,319 33% 6,317 45% 9,919 50% 5,193 3%
Tatal 13,143 100% 14,041 100% 19,943 100% 30,114 100%
World's Total Imgort 775,778 954,410 1,237,835 1,389,218

World's Total Export 871,194 1,088,638 1,436,107 1,540,504

(Source) Trade Statistical Yearbook, 1975
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Table III-9 Shipments of Glass Products in Japan

. {1976)
Shipments
Classification Value
{ton) % (dollar million) % @ dollar/t
Industrial Use
Glass tube for ampules 11,587 0.5 8,910 0.8 769
Electric glass butb 67,025 2.7 53,232 4.6 794
Electronic tube glass 160,562 6.4 270,732 23.4 1,686
Optical glass geb 3,189 0.1 20,120 1.7 6,309
Lighting signal glass 9,630 0.4 15,540 1.3 1,614
Physical, chemistry and '
medical glassware 12,450 0.5 18,706 1.6 1,498
Container (bottle) 1,931,784 77.1 492,737 42.6 255
Household Use
Kitchenware, tableware 166,882 6.7 158,423 13,7 949
Vase, Ashtray 31,784 1.3 31,173 2.7 a1
Others 110,385 4.4 BG,276 7.5 782
Total ) 2,505,318 1000 1,155,849

(Source} JICA MISSION

b, ANMECEH MR BEI KD, NEEORROLMEAZLL TR, REBH (UL, &
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BEMEL ORFEES n v =2 b (HE, MROFIEMIZLE) ELTERTHT LY, BEBR
OHELINENETSHSE 9, CHEHLTFARENER, »OHLI0K TPRLRN QTN
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Table

OI-10 Summary of Glass Manufacturing Project

Sheet Glassg

Glass Products

Products

Technology

Investment

Scale of
Production

Site

Market

Price

Labourer

Cost
-material
energy

~depreciation
management

-{ahour

Raw material

Summary

Remarks

Sheet Glass

X
high.

X
large
10 Mil, R.O.

X

Profitable Scale =10, 000t/Yr

X
large

X

Most of products will be ex-

ported to Gulf Countries,

14,0 R. 0./t

X
106 - 1,000

50%

25%
25%

x
Mainly Imported

X
Difficult

Markets in Gulf Countries
must be included.

Container
{Bottle)

low

medium
5 Mil. R.O.

1,000 - 10,000t/Yr
{large to medium scale)

medium

X

ditto

X
8.0R.0./t

high

about 100

45%

25%

309

Half of main materials
may be imported.

Possible when market
is identified.

Manufacturer of glass
hottles is under con-
struction.

Kitchenware, Table-
ware, Vase, Ashtray

relatively low

o
small
0.1-1Mil, R.Q.

o
1 - 500t
{small scale)

0
small

o
daily use, craftwork
{partly exported)

o
28.0R.0./t

~50

50%

15%

35%

O
Domestically
supplied.

o
Product must be
identified.

Market survey must
be made.

{Note) o: Suitable

x: Unsuitable
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Figure V-1 Location of the Oman Mining and Company
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Table I_V-l World Copper Production

(1) Production by Major Producing Countries (1972}

1 2 3 4 5 Waorld
Total
Ore Reserve U. 8. A, CHILE CANADA ZAMBIA PERU
(in Million Ton of Copper 73.5 50.8 27,4 24,5 20,2 308.4
Contained} {23, 8%} {16, 5%) {{8.8%) 7.9% (6.5%)
Ore Production U. 8. A, U.S.8.R, ZAMBIA CHILE CANADA
(in Thousand Ten of Copper 1,490 1,050 717 717 709 7,034
Contatned) {21. 2% 14.8%  (20.2%  (10.2% (10.1%)
Copper Production U.S5.A. U,5.5.R. JAPAN ZAMBIA CANADA
{in Thousand Ton) 1,989 1,080 810 615 496 7,997
24.9%  (3.5% (0.1 {7.7% (6. 2%}
Copper Consumption U. 5. A. JAPAN U,5,8.R. GERMANY ENGLAND
{in Thousand Ton) 2,023 954 910 672 525 7,883
(25.3%)  (2.1%  (1.5% (8.5% {6. 6%)
(2) Production by Groups {1972)
NON-COMMUNIST World
P
JAPAN CIPEC Developed Developing Communist Total
Ore Reserve 1.5 111,3 272.1 36.3 408, 4
{in Miilion Ton) (0. 5%) (36.8%) (85, 2%} (11, 8% '
Ore Produgtion 112 2,116 2,926 2,692 1,416 7,034
(in Thousand Ton) (1. 6%) {30, 1%) 41.6%) (38, 3%) (20. 1%) !
Copper Production 810 1,232 4,841 1,440 1,686 7.997
{in Thousand Ton) (10.1%) (16.7%) (60.5%) (18.4%) (21.1%) '
Copper Consumption 954 50 5,883 360 1,650 7.883
{in “Thousand Ton) (12.1%) {0.6%  {74.0%) 4.6%  (21.4%) !
(3) Trade by Major Countries {1373)
1
1 2 3 4 5 ;‘.’;’t" al" CIPEC
Export ZAMBIA CHILE CANADA ZAIRE  BELGIUM
{tn Thousand Ton of Copper) 760 657 633 488 322 4,669 2,021
(14.3% (14.1%  {13.6%  (10.5%) {6.9%)
Import JAPAN GERMANY U. 5. A, ENGLAND BELGIOM
{in Thousand Ton of Copper) 1,223 774 540 466 446 4,760
(25. 7% (16.3%  (11.3% (9.8%) 9.1%)

{Source) Ore Reserve Commodity Data Summaries Others Metalgesellshaft
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Table

-2 Refined Copper Demand in Japan (1973 - 1976)

(Unit: thousand ton)

Electric wire

Mill product Alloys casting etc.

Total

1973 849 (71%) 307 (26%) 38 (3%) 1,194 (100%)
1974 502 (69%) 204 (28%) 34 (3% 740 {100%)
1975 517 (67%) 254 (29%) 31 (4%) 862 (100%)
1976 761 (63%) 315 (28%) 29 (3%) 1,105 (100%)
(Source)} Journal of the Electric Wire of Japan (1978}
Table IV-3 Electric Wire Demand in Japan{1973 - 1976)

{Unit: thousand ton)

Uninsulated Wire for Power Communica- Covered Total
wire winding cable tion cable wire
1973 93 (10) 194 (21) 109 (11) 168 (18) 372 (40) 936 (100%)
1974 76 (12) 123 (20) 66 (10) 120 (19) 241 (39) 626 (100%)
1975 110 17) 110 (17) 69 (11) 134 (22) 207 (33) 630 (100%)
1976 126 (17) 155 (20) 92 (12) 106 (14) 277 (37) 756 (100%)
{Source) Journal of the Electric Wire of Japan (1978)
Table V-4 Order Price of Electric Wire in Japan
(Unit: dolls/ton)
Uninsu- Wire Power Communi- Covered Price
lated for cation . Average cathode
wire winding cable cable wire copper
1973 2,132 2,647 3,860 4,191 3,852 3,529 1,871
1974 2,320 3,170 4,088 4,094 4,094 4,023 2,081
1975 2,270 2,300 3,170 4,330 3,570 3,100 1,300
1976 1,780 2,470 3,370 4,480 3,800 2,330 1,470
relative 127 158 228 268 242 197 100

{Source) dJournal of the Electric Wire of Japan (1978)
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Table IV-5 Value of Recorded Import of Copper Products(1974 - 1976)

Value R.O. thousands)

Description of Materials 1974 1975 1976
Copper bars, rods, sheet wire ete, 223.4 117.4 176.5
insulated electric wire & cables 1,707.1 3,063.1 1,996.8

Total 1,930.5 3,170.5 2,171.4

" (Source) Statistical Yearbook 1976

1976 EQOMBLHEEMRE CTREKS &, H, REH200r >, X, EH, & ~7 2k 2,000 b
vRHELHEEI L, BROWBRIEDEIDIRES( 2L, A ¥V 3R }52F 2TRRRKESEAD
BAME KRR RFEMAORE BMEEERRCEEAR LML TRERRTLALBbR S,

Lala#b, 4#d, —RTEREBOLWAFL S~ TEALGES, BEMAL LI —FHEXT
230LBbh, B - r— 72 2RLETLHOFREBURTFLZ LETHER S,

) BREBEO~ -2 b _

BREETE, FLEA 5 YO —F =Y A EBRNWT, REFOIOEBEA LR, 2T,
B ERTOMBRELTHAIATHS, RN -6 T2 bhdLoC, 19TTEOREHLD
BAB, 1973EQOHAEE, bOBREE~ORAREL LR ~TH Y, TOBAOHEMNO
+I2LAETLTNAE, TR, HCENr -7 2+ BEHIBEOBARETD S, X, THLOHO
BD5 b, BETHEH o CWaER, 15 (TIH), 152(2), U.A.ELTHBREH
B, AmL =¥ (Tas=vaf@)Tdh, chb®sb, KFOTHL, SREESN200~

00b v TdHB, cOLOK, +v—vOEBERCHT 2>HOFEHEA L I KE ( HRATEO
3rbY, BESOBKBTBELTUBTELINTSE, +~~ Y OWRB|OFER, BEH
Befhict o THHEA BT L 2T HENL D,

D mMzFnvxs b
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Table IV-6 Total Imports of Copper in Gulf States (1973) & Imports from -
Japan (1977)

e e T

Wire & Cables Ve ote.  (LO00F o trictom)  (1,000$)
Tran 41,520 21,436 63,006 14,499 31,050
ii'g‘m 17,560 N.A. 17,560 8,472 35,836
Kuwait 16,002 N.A. 16,002 3,021 15,972
Irag 7,821 2,375 10,196 4,934 11,345
Lebanon N.A. 8,178 6,178 2 5
Bahrain N.A. N.A. N.A. 134 613
Qatar N.A. N.A. N.A. 999 5,418
U.A.E. N.A. N.A. N.A, 9,090 40,570
Oman N.A. N.A. N.A. 253 700
Total 82,903 30,039 112,942 41,403 141,509
World 1,163,720 751,445 1,915,165

{Source}) 1) Yearhook of International Trade Statistics (1975)
2) Jourpal of the Electric Wire of Japan (May 1978)

Table IV-7  Analyses of Oman Mining and Co

Predicated analysis

Concentrate of Fire refined copper
Cu 25,7% 99.8%
Fe 30.7% 0.01%
Zn 2,84% nil
5 37.8% 0.01
Mg 3.5 ppm nil
Si0g 0. 96%
As 0.014 0.004
Sb 0.015 0.0035
An 49,03 g/T
Ag 0.79 g/T 200 g/T
Pb 0,012 0.003
Se 0.0067 0,005
Te 0.008 0.004
Bi 0.014 0.0005
Ni 0.005 ‘ 0.005
Ce 0.017 trace
Op - 0.05

{Source) Prospection Lid,
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Figure IV-5 Schematic Flowsheet of MI Smelter

Figure IV-6 Comparison of Construction Costs, Production Costs,Energy

Consumption

Construction Costs Producticn Costs Energy Consumption

smelting pollution control cther total direct indirect repayment interest total smelling sulfurlc acld other total

Reverberatory 60 45 25 131 59 12 34 24 129 85 57 13 155
Flash 61 42 25 128 54 11 33 28 121 75 33 13 122
MI 54 25 21 160 47 5 26 18 100 T4 24 2 100

{Source} Journal of the Minlng and Metallurgy of Japan (1977)
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Table IV-8 Summary of Copper Project

Investment cost Labour
(R.O, thousands} (person)

Annual saleg copper

Products Consumptlon period price B30 K. 0./ton

Wark shift/day

1 ! 3 !
Mining 200T/D :..l_l_z_}:"_’ﬁ‘.'."' 260 1gt shift
P 41,520 dressin
Smelting 1L70M/T 1o 100 AL
} H fS‘ i 1 {
| 1
Total nono 41,520 300 16,700 R. 0. thousands
1 1] LI i
HE] T 1] —_
Electrolysis 1,700T/M 11—l o 2,870 22 it
nEslt
Wire rod 1,700T/M :I H._._l—.._.a' 3,470 18 -
oo ! 1
Flectric wire L 1,130 0 —_—
i | 1
1 1
Total { : | | 7,380 70 4,700 R. O, thousands
L 1 I 1
Grand Total 48,900 370 21,400 R, O, thousands
4) BFRREE

B, 75 bRAKKH LEREHICERDES, Rt 25 REN DL, ERMNTEMT
é%%m,ﬁﬂﬁmtbawm%%ﬁwﬁt5&&0%@&ﬁ<§ﬂat&mxb,M%wﬁﬁ
BE LV, %@fcbﬂ‘é%ﬁ&ﬁﬁ@—}-ﬂ&Eﬁb‘%@fc&bmﬁ&ﬁfﬁﬂ&tJ:az‘ﬁﬂ&BUVCBZIWFEFF
SHOEEALETLS 9, RILFEEOREMKH, i OEHICH 5 RBTEAHCHL b1
BT EARTRTHBAD, PEBLEHRFELEI LD X EORBILETD 2.
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9, 7FAT 1 v 7 RBOBGE

B2 Ty TI3AT 4270, 72/ —-n, a3 TE EORBIAEBEL, Bte=
cay, BYEFU R EOBRTBEMBEO 2 25 548, BT RATBEBIEOMEAKXE K,
BN -9, AARSPYETSR7 (227 DBREROLAVOTEEN, BE -4 —2% &
ot BEAHE, BRBE BAXERTARS OFERER (ZRAEH ) KE TS HHRLbED
EROPEERNTREAL, BEENELTAVWOATHE, 7o, &, K#trl, M
YRLOEEEBEBRODS LG, LY EEBMHCLOMALTRMT T LHTE 5,

Table IV-9 Plastic Products in Japan

Production Share
(1,000 tons}) %

Film 785 26.5
Sheet 178 58
Plate 112 3.6
Synthetic leather 130 4,2
Pipe 380 12,3
Jount 38 1.2
Machine tools parts 354 11,5
Daily commodities ete. 233 7.6
Container 148 4,8
Construction materiat 207 6.7
Poamed product 152 5.0
Rainforced products 80 2.6
Others 283 9.2
Total 3,080 100.0

(Source) Journal of Statistics
Ministry of Trade & Industry of Japan
Eiﬂﬁhfﬂ.ﬁk,@ﬁﬁ%%%,ﬂﬁiﬁ,ﬁm&mﬁ —BOBEETIXT 4y 7 TH

i, bFEr10ELOMICER LT Lo thbb, T7FXT 4> 2 OEWRREER T
-y RBFDTIRT 4 v 7 EREOTHREIHRL TII(HEZNWETLOR S,

1) MRoBS L3854t

AT 1976EDT 5 A5 1 » 7 QWAL 656TROTD H, TOFME, BHbHhTh
Wi, EWBEOSFTEEATA TR L Bbhb, HANOMEBEK Y TOTEAMD TET
frok kv, FLWTREE s v=7 b & LTIHERRT S CLRESCRHIET S0
LBbn 3, MIC, B, #ELhox BARY, TOHHROLT, BEHEBHEZ EHOEL
TEY D4 THRBONMBRLADTHD 5,
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=), BAR(RA, &FA&K) HEN-78K

stationary hopper reduction i
plate gears Dotor
check valve =
movable plate-_j_ £:§4% A L()J | l
x> 2,
ZEN < -
(o) —g T
;? screw plunger pressure control valve
lamping ra z
crampsng Tam cooling water
knock=-out pin . limit switch
spure ejector pin
~ spure
¢ 4D ¢
=
“”E' 3 Eﬂﬂﬁw
5
#
L_— runner
gate

products
{Source) JICA Mission

Figure IV-7 Injection Molding Machine (Inline Screw Style)

cavity mold
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(a) parison <¢b) parison  (c)blow mold ¢ay blow (e product
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U Arrzr
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(Source) JICA Mission
Figure IV-8 Principlie of Blow Molding
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TEEROFK - BROLEMY, BEAKNL CCEATEI2AER (27 2) 2kl >T
BEHLTH B,

D 2002 brABER(HY)TFVLr)

0Y > FABEBE e -FRICTHAYD 3,000 FEEES I, WEBREEEREREAL, &
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B0 1HERT B, BRED 5 b, WREKLY50,00R0 Thh, HAERESFELT 5,
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ORF 45 » 2 EROBN—100 L 51k B, KL, SHOFEL, BRERCHTOLED
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users ) @ 2.5~ 3.0 ROK %2 LBHN 2, UMALL T, AQORS TS EEHES R
5555, BABROBEC T~ TRBHRL Y  BHMROB S PREWTFRE DI 20, ,
T - M EOTAMBEOBEEMLALT, =X 95 PLETI2HNRPTOIM E 4 bha,

Table IV-10 Profit and Cost of Manufacture of 20 £ Plastic Container

Total Sales 6,000 R.0.)
Total Cost 4,880
Raw Material polyethylene import pirce 0.3 R.O, /kg 1,000
Manufacturing Cost 2,780
Equipment (including 150 of cooling water) 200
Labour (4) 1,400
Electricity (1,500 KW} 30
Repair 250
Depreciation 200
Management Cost (Interest, Administrative Cost) 1,100
Gains (19%) 1,120

i) KiFEA#s>2 (20d)

FYyxFLrOK2y 2 (Fiizo )%, AR D250 ERETE, 270K 32 HTKY
BITRE, BVN-9, 10KRFHE D THE, THE, 0LEBOHRAGEEHRL TR D,
REMmMBEH 2,000 T 5, BEOREHIL 256F R.OT, TOHAERIL0E LT 5, BH

EEHEOHEBER 100FROT, 1I0ETHITIIOLT 5, BEMHBE, 140ROTH D, BEE
RERFEMS L 179 E v, ABOWF <5 vy 2ERTLEROXN-11OBI T2,

Table Iv-11 Profit and Cost of Manufacture of 2 m3 Water Tank

Total Sales 35,000 B,0.)
Total Cost i 30,250
Raw Material (Polyethylene} Cost 97,000
Manufacturing Cost 13,550
Equipment 1,650
Labour (25) 8,750
Utilities
Repair . 750
Deprecfation 1,900
Management Cost (Interest, Administrative Cost) 7,000
Gains (14%) 4,750
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(Source) JICA Mission
Figure. ITV-9 Dimension of 2,000 ¢ tank

Polyethylene(PE)
Pellet

Black
Powder -

Extruder
Colourless PE Blow Molding
Machine
Powder
D i~ .
Yolours Cooling
(air and water)

Water Tanks

Figure 1v-10 Manufacturing Process of Plastic Water Tanks (Large Containers)
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1. GHEFBERDOIRRK & AHY

Bl ~— > ORFEOXIETH D, AHOBHKIARARAF - »ONABRADBSL ¢
D Twd, LHLERTEREMEFARATIERZ AR LA EHFELT, bFII1977E L)
SEARBCEMAEREI L. Ch HAFOTRICL D, FxKBEMLOLNE,

e —rHBLBELTA2EMMFOTRT, T2LLMBYY ) ¥, ARSIV RBZADE
Hy ), TH, JET —A—1 (RMMZBHRO Y= PRK), F4 -1, LPG, &
W, AR, TrZz74 b2 E, TXTOAMBEREBALTYVE, 205 b, JET —A-1
OrZIORFLUVEAMOABIAEFHH IR TS, BHKIEFEE Shell Markets ( Middie
East) Ltd., & X *BP Arabian Agencies Ltd. D 3fT% o T 3,

1) FRRSOWELET
197T1EA H197TTEET COAMMBROHBIEML RV ~ 1 ILR T,

Table V-1 Consumption of Petroleum Products

1972 1973 1874 1975 19786 1977

Premium motor gasoline 0.1 0.1 0.3 0.5 1.0 1.8
Regular motor gasoline 0.6 0.7 1.1 1.3 1.5 1.6
Light oil (Diesel Fuel) 0.9 0.9 1.4 2.6 4.8 4.0
JET-A-1 and kerosene 0.2 0.3 0.7 1.3 1.6 2.0
Total of distillate fuels 1.8 2.1 3.5 5.9 -8.8 8.4
Heavy fuel oil 26.2 22.4 18.6 14.6 15.2 16.0

Total 28.0 24.5 22.1 20.5 2¢.0 25.4

(Notes) (1} Uait: 1,000 barrels/day 365 days/year
{2) Octane number of premium motor gasoline i‘s 97.
{(3) Octane number of regular motor gasoline is 90.
(4) ‘The numbers are rounded at one decimal.

{Source) Statistical Yearbook and Ministry of Commerce and Industry

BEEMANMB BT S v s -BMTH2006, &+ - EAROEHEKBBELZRES
st 1FAA-—Vvar /BRELALEAETD D, 4=~ B, ABMKOMEELRV-—201
GSEFALTY S, COFEFNeEHNONFETHBLERV-30EEDITH A,
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Table vVv-2 Esgtimated Demand for Petroleum Products

1578 1979 1980 1981 1982 1983 1984 1985

Premium motor gasoline 2.5 3.2 3.8 4,3 4.8 5.2 5.7 6.0
Regular motor gasoline 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5
Light oil (Diesel Fuel) 48 55 6.2 6.8 7.5 7.8 8.2 8.7
JET-A-1 and kerosene 24 2.8 3.1 3.4 3.6 8.7 3.9 4,1
Total of distiliate fuels 11.5 13.4 15,1 16.6 18.1 19.0 20.2 21.3
Heavy fuel oil 15.0 14,0 13.0 12,0 10.0 10,0 10.0 10.0

Total 26.5 27.4 28,1 28,6 28.1 25,0 30.2 31.3

(Notes) (1) Unit: 1,000 barrels/day 365 days/year
(2) Octane number of premium motor gasoline is 97.
(3) Octane number of regular motor gasoline is 90,
(4) The numbers are rounded at one decimal.

(Source) Ministry of Commerce and Industry

Table V-3 Rate of Increase in Demand for Petroleum Products

1978/79 79/80 80/81 81/82 B82/83 83/84 84/85

Premium motor gasoline 28 19 13 12 8 10 5
Regular motor gasoline 6 5 5 5 5 4 4
Light oil 15 13 10 10 4 5 6
JET-A-1 and kerosene 17 11 10 6 3 6 5
Total of distillate fuels 17 13 10 9 5 & 5
Heavy fuel oil -8 -9 -9 -8 0 0 0

(Unit) Percent of increase compared to the previous year

(Source) JICA MISSION

§ﬁ$ﬂy0y,ﬁm,JET—A~1rxuﬂ%@@mmwomfﬁwvzuﬁTfaﬁ,
%&&%%%uﬁﬁfak%waméoamiﬂv0v1u,¢;;VMW®%ﬁﬂyUyﬁ
A2 2 OO BEH v Y vOSKLUEFERIN DL LTV S, gEE A Y ) iCE, A Y
Do ER T A, BlEAREDE, TRREER BT, TORORRE LTAWbLA
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T3, FPAMLECE, BFRALIRACSERA/RPEAIALOT, EMORUEET
+5%, JET~A-1 30O RTE, REMBOMUKKE (EKEFFT S, BEEME, »
~-vENTHEEAEERIRT, $+ - Tr 974, $F - HF=-2R, V{X=}tiyg
OETHRMCHLETE A2 ~BNTD5, REAHOWREBHET T 5L TR I L IBHA,
WBOT 7 e TEBROBTILIENC A2 -HhEMATIZAAXZOT, &=~ XF7
OBRMIBBLTELEL DA TS,
JET—A~1%2B<HHMOH60°— £ b3 5705 —+ >~ | % Shell Markets (Middle
East ) #E5%EL, JET —A—10OXKHA LD OEHM%ET BP Arabian Agencies Ltd.
L TWS, Shell Market (M.E. )4 ~— ¥R TEREDHTTE2->Tx b, EMbH
OBS% o34 O Shell IFMATL 51,0000 63,000 b ¥DI R FA R H =T, I+ +Ta
T T, ~YIALLUVE A - PBEREERELTWS, B Voo O BT ey
KT 5 T7THEBEELIKA 7 »ORMPBIL PEBERA LTS, BP Arabian Agencies &3

4 3 OB L Y EEGAL T 5,

2) BEBRZ0EE ‘

4= - yEFORMYUROMBE, RERERV-40L 5 KEEI N5,

=2 Hy PAETOF —Ex2xF - a2 ¥y CeTH2HUBIRMEE, FERORV-50#bT
b, chibEFOFr~— EHEMBEAEATZHLHAIIN S,

Table V-4  Import Prices of Petroleum Products

Baiza/litre US$/ton
Premium motor gasoline 46 ~
Regular mator gasoline 42 -
Light oil 39 -
JET-A-1 and kerosene 42 -
Heavy fuel oil - 70

{Note) 1,000 baiza =1 Oman Rial = US$3.0
{Source) JICA MISSION

Table V-6 Retail Prices of Petroleum Products

Balza/litre

Premium motor gasoline 60
Regular motor gasoline 56
Light oif ) 50
JET-A-1 and kerosene 50

(Source) JICA MISSION
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s, LPG EREEAEERSOT, Eh, HMOMER, KERERBL L ELBELE
e 2—F 4 V7 4 BMELTRRBERM, ®45—, Bk75~b, SAKLBLETD D,
744 PREELTHERWY — X222, MR 2>z, HERE, BEHDM, EAOEIGE
EEDBBETDE, ThLOBRMOBRTE, WFh iHHFHKEEEL W,

COMMPAHEICE W T, FINTEBHERROLEIhA Y ex, 75 ¥ b 2BETS
CEHTED, MEIBREIEAME L L4220 TELD, 2 hr -+ AOBEERTELD
BETARAAHTD B, AH, TIKBHHER SHEE2LEOA22EROAMAEBGETIOT, EBX
HRAMBKZ b B,

Vi) MROMR ELAETORSN

COREBMFRHBEORKOBERTD 5, REZD DT &1 O Shell Markets (Middle
East) Ltd. & B P Arabian Agencies Ltd, dEFh Fh 54 OFFMBTE 4 5 »OBMFT» bi
B NEO 2y 1 —T, FBEREHRALTWS, A~->ORMWEEINT{, 1985&£TO
A 30,000 5— LA S HOBHURCEREEORSR > L VERTEORMAIL: & HIClis
ATHE 5, 75T BLEEORMIES L EMMROFELHRV — 6 CFRT 4, OB
PRADAHREHHENATEIAE, IR IOHRIBKRECE A > T, R
V705 2@l EMFAMHEIATHE, ShHRBANMTAED &b HRR L7h
&, BRsHOBMEE LIKHELE 5,

Ch b EREEROKASE MUMFSbESE LI F « Ta - 7 7 »TOCIF BUMHNGMHE
K, 4= — > QRMEH OERHERN KBS TE 22 L ENTS Y, MUBOF /S ERMET
PAACH e OAERL CRETALENRDD, RROKQEA V) [EAT 27 o e 2OREHE
Hitk | T~k HRTHAMERBHCA > ANBOREFTHTD Y, KALORFEEER
W,

LI = 4 (o - 1

5F o3 VJ»/EIE&@&?EFJ?YC%’!'Z)&&@&%&&’ PN 2E 3 ( Internal Rate of

Return. IRR ) THEL %,
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Table V-6 Capacities of Refineries and Demand for Petroleum
Products in the Gulf Countries

Capacity of Refinery

(1,000 barrels/day) Estimated Demand

Countries for Petroleum
Present Planned capacity Total Products in 1985
capacity  under construction (1,000 barrels/day)

Bahrain 781 449 1,230 850

Iraq 169 169 200

Kuwait 685 685 150 -

Qatar 9 9

Saudi Arabia 603 214 817 600

United Arab 15 120 135 50

Emirates
Oman 0 0 0 30
Total 2,262 783 3,045 1,880

(Source) International Petroleum Encyclopedia 1977

Table V-7  Construction Projects of Qil Refineries for
Export in the Gulf

Countries Site , Oofaﬁiz‘i Jdag)
Iraq Basra 300
Saudl Arabia Al Jubayl 250
Yanbu 500
Kuwait Shaiba ‘ 250
Iran - 500

(Source) JICA MISSION

RV-—-8 MWAEN L MSHHAR]) KRT L 5K, RBFOENEL % D BABROEN
B3, 1985 EOTNEE L LBRCHLTHEAL I ETHEEF ~—~ v/ BOEIHLEL
B, MRAKEOHT A~y EBThEz b EIRERNTS 5, WMARENNSTHS
—VA EOBAMERE L TERABRO9 A~ > tHHEREL bh i, MWBFOEH
PHMEZ2AL5E VAEABRL TEL W, 2AY ) >y, {THh, BHzEOERBEEDODLLE
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Table V-8 Products Surplus and Deficit at Various Refinery Capacities
Demand  Yield/Omant  Maximum Refinery Ca
pacity Minimum Refinery C it
ls 1985 Crase Ol BPC) mpsny T 50,000 BESD Refinery
(@BPCD) _wt. % vol.% Produclion Surplus Defieit Production Surplus Defielt Productlon Surplus Deficit
Gas 0.35
LPG 1.53 2,40 L4e 1,440 ¢ 703 703 0 1,084 1,084 o
Motor gasoline 8,000 14.3 8,500 80 0 4,188 0 4,312 6,464 0 2,036
1 1] .
Jet-A-1 and
Korosent 4,100 14,0 8,400 4,300 90 4,100 0 ] 6,320 2,229 0
Light oll 4,700 4.5 8,700 ¢ 0 4,246 0 4,451 6,555 ¢ 2,145
tleavy oil 10,000 52,5 41,500 21,500 ¢ 15,395 5,375 23,733 19,733
Total 31,300 58,020 27,320 0 28,612 6,078 8,766 44,165 17,046 4,181
Omani erude oft G0,000 29,286 45,205

(Source} JICA MISSION

Table V-9  Net Profit/Loss of 50,000-Barrel/Day Refinery
Based on Current Price Sensitivity Analysis
A B C D E [o]} n E'
Production Production Price Sales Profit Price Bales Profit
{barrel/day) (1,000bis/yenr) (USS/barrel} (Million US$) (USS/BRL) (USR/barrel) (Million US$) (USR/BBL)
LPG 1,084 396 11,2 444 10.6 4.22
Premium motor
gnsorine 4,563 1,665 21.9 34.46 20.8 14, 64
Regular motor
gasorine 1,901 634 20,0 13,58 15.0 13.19
JET-A-1
Kerosene 6,329 2,210 20,0 46,20 19,0 43,88
Light oil 6,560 2,393 18,6 44,51 17.7 42,28
Heavy oil 23,733 8,663 11,2 97,88 10,7 93.00
Total 44,1G5 16,121 Av=15,10 243,38 14,3 231,21
Congumption  Consumption Price Material Coat * Material Cost
(barrel/day) (L,000hla/year) (US$/barrel) (Millicn US$) (Million USS)
Crude oil 45,205 16,500 13.0 214,50
Fuel gos 1,i30 413 6.5 2,08
{converted to 217.18 217,18
ofl volume}
Sales {gross) 26. 20 1,58 14,03 D.85
Operatlon cost 6,00 G. 00
Net profit 19,30 1,16 7.13 0.43
{Source) JICA MISSION

EAMBEROBATECLALZWOT, A5 v/ BORETHRAMT 5,
5F v/ BEBEOMMFORE LRV — 0 [RMARKEE | CFRT, #Re I FRH
fﬂﬁ&ﬁﬁ&fxﬂi#&&mhfcyb=, [REEH7 ( Sensitivity Analysis ) & L T2BBEHA—BRICS
Aeky METLABEORE $HHE LA, MRMHEEIES LAREANT T EAEL, 7
FeTHRHETHREFNEL, TOER, MEMHEOET LR TREESE R DTS2,
BV 10 [ENAE] IC, RO 6 & — = IKHT BHMPREBOIHTET T
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Table V-10-1 Internal Rate of Return (Case 1, Case 2}
Case 1 Case 2
Rate of Rate of Rate of Rate of
Year Investment  HRevenue Return Return Investment  Revenue Return Retury
MM US$ MM US3 DCF BC¥w MM US$ MM US$ DCF DCF
L .21'31, B _?9% 5% 6%
1} (10 1.0000 1, 0000 (10) 1,0000 1.000
1 (20) 0.7813 0.7752 {20) 0. 9524 G.9434
2 {20) 0.6104 0., 6009 20 0.9070 0.8900
3 19,30 7.13
_‘ " "
5 " n
& " 1,9952 1. 9098 " 7.0038 6., 5505
7 " "
S " "
9 ” "
10 " ”
11 " ”
12 " L1}
Present
value 0.6G734 -0.6629 2.7491 0.90371
(MMUSS)
(Source} JICA MISSION
Table V-10-2 Internal Rate of Return (Case 3, Case 4)
Case 3 Case 4
Hate of Rate of Rate of Rate of
Year Investment  Revenue Return Return Investment Revenue Return Return
MM US$ MM Us$ DCF Der MM USR MMUSS DCF Der
5% 34% 10% 114
1] (8) 1, 0000 1,0000 {(8) 1, 0000 1, 0000
1 {16y 0.7407 0,74063 (16} 0.95091 0.9005
2 (16) @, 5487 0. 5569 {16} 0, 8204 0.8116
a 19,30 7.13
4 LL} "
5 ” "
G " 1, 4897 1,5502 " 5, 0782 ©4,7798
7 L1 17
B t t
9 " "
10 " 1"
11 L 1
12 " "
Present
value 0,1208 1.0677 0,4396 -1, 3200
(MMUSS}

(Source} JICA MISSION
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Table V-10-3 Internal Rate of Return (Case5, Ceses)

Case 5
Case 6
Rate of Rate of
I £ ate o
Year nvestment  Revenue Return Return Investment  Revenue fl:::irc: gazﬁr‘ﬁ
MM US: MM nCF
$ US$ l;;){;‘ 2401" MM US$ MM USS DCF DCF
% 2% 3%
0 12
{12 1,0000 1.0000 (12 1,0000 1, 0040
1 24
(24) 0, 8130 0. 8065 (24) 0.9804 0. 9709
24
2 (24) 0, 6610 0.6504 {24) 0.9612 0.9426
3 19,30
4 "
5 "
6 Tt
7 " 2.5112 2,3945 " 8,6338 8.0405
8 " "
9 (1] "
10 " "
11 " "
12 " "
Present
value 1.0802 -0.7518 2.9606  -0.5952
(MMUSS)

{Scurcej) JICA MISSION

r—x21 HEESTH Vo, WREHEME, Yooz b
F-x2 HEESTFIH VA, BREAEMROBS - >t
r-=x3 HEEITHVr, BREJVE[R, 72v=21
r—x4 WEEATH Vv, BREREMEOB ~t>}t, Fuo=s b WE
r-x5 WEFE6TH o, BAAREMB, “ov 22t

y—=26

104
TrYes b 104E
104

1048

BeEeTFH L, MRARREGROSA~t>t, Favz2}F 104

k6 r— T 2RPREBEIROLEITDE, (RV-11)

Table Vv-11 Internal Rate of Return of Each Case

Based on present prices

Based on 95% of present
prices of products

Investment of products
50 M, US$ 28, 5% (Case 1}
40 M., US$ 35.1% (Case 3)
60 M.US$ 23, 6% (Case 5}

6.0% (Case 2)
10, 2% (Case 4)
2,9% (Case 6)

(Source) JICA MISSION
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% B MA AN, BRI, MUMAEHRS ICAMFMEREEROMEEDL 1978ERE TR %,
TOFr—2R 274 O8KE, HEMECHARAP W TH PAUTTOIE, NEMROBT
PROFONLLILWETALXAWRDY, BENKZ YU LML BELFETBHZEETL T
5, ki@l te, BRa b, Rz =+, NBMESOTFHGELHY TRE T 20803
B, A= ICMUMFHABOFEND AT, cOBALD, FCHEMAEZEELL T bRk
REZLAWV, TAREHE, URAKROEHOVWSh IRPREECE L IFEVKRIWHEy
EBETRETHE, FREBEFCERIDTFUAGRETS D, 753 7 BEBBORBUMTATED
ERBCHSEBL, URMAKMEEDO TEERLLVWIR DO ILELND S,
2 &
BLECRN AWM BEOBELEHLTROLICE LD S,
. EHEofhsRE
d=—vyREHEEATECERLD, EHNOHRBAERIAGHLIHMELL,
2 FEHAEROBRNEER
19854 K7, §FH<—va / BHRABOMMFEDNCHL T HERND 5,
3. MMBAMOKE, TORMOBRESER
I+ TFTAr-72T7—rTRAVWRZERLD, ZORGEIHETCLHETE S,
4. A 73 RIFLFaT, 2—F4VF,
SF TR TR CEBBERIROAI Y7525 2F 2 THEETZL, 3 LIGEM
OBENRD D, >—-5 1) F HBRMHE, UBFHECEDLSLEED 5L,
5 X, AMOFRE
PR DHNACEET B LB D 5,
6. 7m0 MERL
EHmct+aAELIhic e e x2FHATES,
7. BROME LAEAOESEN
7T eTEREBTE OXBBMENFTHELAD D, AHAROBHATEINS, Thb
BEMUBOBAME L4 < - > UMHOLUGMEKR L OFESLMNMETD 5, + < - »WWMFOR
EREE TS IO DEES 5,
8. BEWKHTHFH
PEBIRAE A HHBT+ 2 &, RHERI > TEREHCEKLLE S, Lo LERERORH
RARKCHLIETHBAREC, ToeTBERBRTONRMBEOL O BRMEHFET T EE,
e AR LES %2,
18T TORMREL b~ — > CORMTHBEOZLE L HBIT 2L, —RL T2
HETHAL5K3 45, Lo LEBFHEOAKILOADKEF/S 2RAET2LEHDY,
OB THEEE 7 2+ ERACH S TARFORFEEFHELAEE b0, 3 HICEE
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AT EHBERSFA-VABEORMRCRETSL L L, 75 ¢ THAHED L b kKR
fiMFs b AMMREREZANLT S T EDWFh HEFh, HECHET 20855,

2. HAMAEEORK & ATRed:

A== ORBAZEREMES RE AV 2ABH ALY, EHNRBRA S+ 4HECD B, Hx
FOMEE 14O0MMSCFD (MMSCFD @#EXKISE, 15ET1 ASDEFYAZ74—-+F)
OEEL, WEUFRFFMTEIREDOLDLELEL LA TV, 201 YFOHREHRA A2hbT
v 27 7ETHEIN, Db IBHBPEE LT3 FOB AR, 44754 vBET
HARBREBECHEL Thi, 1751 vOREENL, 27 v o9 -%L T 140MMSCFD,
ay vy -2 HRHLTHAREERTHIE320MMSCED T35, #REORELAERIK,

4 AL RMAR (LPG ) ERARAY ) (NGL):2XHKRA 2L hEIRT HRHABE 2
i,

EROHRAA 54 YORBIC LY, ~2xhs MEEOBPRTELER = 2 2 £ - HAF
etz b, A=Y OLELR—OOFMNEEHIliboEEL DB,

. 77 SEBEF(BMW) X, 1978EI D FALRBPELTHERAT S, ZOREHROA
AEHEREEH20MMSCFD Tdh, <4734 N 140MMSCFD O 15—t~ biCL A
BLhW, #Av—YCHAEAEBE L LTRNINAOKLHE, T¥E =T/ REROEE,
v OERE, AOLERE, BTEROEERZENS D, RUWFLH b KBRINAL, PRE O Hb
bmﬂz&ﬁﬁfé£otﬂ&@ﬂ@ﬁ#bkl%SEiTK%ﬁbt%%,ﬁzoﬁﬁﬁﬂk
DEV—-120L S KHEFETE B,

Table v-12 Estimated Amount of Consumption of Natural Gas

Demand for Natural Gas

Industry Production capacity (MMSCFD)
Refinery 50,000 BPSD 10
Ammonia 1,000 T/D 40
(Urea) (1,700 T/D)
Power station 200 MIV 50
Cement 1,000,000 T/Y 15
Reduced iron 400,000 T/Y 20
Copper refinery 20,000 T/Y 5

Total 140

(Source) JICA MISSION
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zOMIC A MERO ¥ 2 FEREZSMbDo Ty, #2594 754 YOk 320MMSCFD T3
b, EXRCFIE A2 {BTETD S, '
1) HAFAORMESIR 4
KRAAPLESEINBF Y2 HHLT, 2F v bUPRENMELZ EOEMB IR T
TLOEMERIRFILOTELE LR T 5,

1 Exaofis
RRAAPREITNDZ2EBA4ORCHET 2, HEOHPEL L TI00MMSCFD AN L,

HOEV—-13DLICRO LR A,

Table V-13 Elements of Natural Gas

Element Molecular formula Mole % 1,000 ton/year*
Methane CHy 86.9 512
Ethane Colg 8.0 95
Propane CgHg 4.5 - 79
Iso butane C4Hygp ©0.57 14
Normal butane CqHlyg 0.68 15
Iso pentane 051-112 0.07 2
Normal pentane 05H12 0.65 1
Hexane CgHiyg 0.01 -
Nitrogen Ng 4,5 5
Carbon dioxide COg 0.7 12

Tatal 735

* Qperated for 330 days a year
(Source)}) JICA MISSION

WHEBWIEHRE £ WA, BEO=F v 75~ F ORBERER=F v > O R 0T
by BE0F by EELBRTN S, BERAKSMET S5 ¥ L IELS, = - OHE
DICAEIIISE L » O 75 » b 24D E, FRELTEMWT »Ox2 v HFHBREE D, o
ROz vEFMAADGHML, BIOF A EEEAE LCERAT 2 BICHERAO A 2F
¥4 200MMSCFD 8 T3 2,

CNEORBORRA 2 2 AT IELORUMEFRICHIBFETEE W, LA Bio TRHKA
xmpbr 2z EMBLTY, *ORBEENCRLEORY LoRBOF V¥ T Z 2} T HB
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TERDRARRETD 2, Tuty, 17752, EFsv, RRAY ) v {5l L LTEAT
BT EVARTSHD, CAORICKRELPG LT, 3BWIENGL & LRIt b,
2FVy I PORBRETHOUBRBEXAAFECHEY, COHETRER S APD x £ >

FHELB.0 -2 PERELAS, COMAETI= 22 OB THRRRS CETF
5,

(2} ¥ 99T 5 ETORMMSETHEE

PO STIETH, RAEZxF v o RAMMSTEHBEERELTV2, TORBEBRED
BHRICLBERV QLTI TDH D, COHERBBHES L DAET 5z 22 EREF
A230TH Y, RV- UK I3 EFERAMRCEETBLEELLbND, SABIC/Shell B,
198248 CHEBHHBFEIR TS, BREFHE Shell BF% W, BAEOHLRNT ~0 027

20 HERE~HHEIND, SABIC, Mobil FHiE L 19834, SABIS, Dow HE b 19834
CRBHBEZELON T S,

Table v-14 Petrochemical Industrial Prejects in Saudi Arabia

Production of

Promoter Site Ethylene Production of Derivatives
(ton/year) (ton/year)
SABIC*/Shell AI Jubayl 656,000 Low-density polyethylene 240,000
Styrene 295,000
Ethylene dichloride 454,000
SABIC/Mobil Yanbu 450,000 Low-density polyethylene 200,000
Ethylene glycol 200,000
Styrene 320,000
SABIC/DOW Al Jubayl 400,000 Low-density polyethylene 200,000
Ethylene glycol 300,000

* SAUDI ARABIAN BASIC INDUSTRIES CORP.
(Source) OIL & GAS JOURNAL, March 6, 1978

DL ARBBAREETEAz s v 2N LTREOY Y 27 7 €T CEETR, =F
Vo BASBEIE S CERTFRINTKND, LAH-T, * = — v BREFHCAH 2 AHER
B TROBRBRTHEL T, EHMCHILEN,
B =7y REMEETROTHECHT ST ED

HROE» hERz £ »ORBBCENNRSZ, s vORBLLTT =5y, =27, NG
L&ﬁﬁT&C&ﬁ.ﬁ%%wﬂﬂ%T%ﬁﬁ%Kﬁﬂfﬁhoiﬁ%@#&??iETKiﬁ
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HrrryFAMEEIRSAHBEINTLENY, # = - TOREGZHECH L TRF 244
Td b,

Ebkdv—rCdcFvye I, TOFRELFIRTITESTFELT, BREERAC:
FUryRAMASETETR T T2 LEHEE W, BLEERER, cEidEte=s—n, »
47, #VaFLriqy, #IzFv o BRALEORBIRES Lo BHET, £Y) ~-%
BALBRETAAHBEMTELIRIL, HBECELCHRAC ERBITCERTLO5EHE Lin,
FOM/ICLEMEETEAECRE OMENS2, 2 tAXBRAFERER, RMOMEL,
WEHEHOWL I, 2 OEBROAESEWCHEALE S ADBRICRERE I ZWE X2 ETH
2, 2F Ly RRBDEFETHEIZOMARE AN T 5%, & OAATEE LA BRRE
HekHaTsBktr, RERSEA~~ »OFIHK DT Y AME Y, 22 > THAFRORERKSL
BRAMOZ tAMEETIHEBELTLTIIT LR E S,

2) BIEERAA(LNG) T

KRHA 2 WAL LLNG ( Liquefied Natural Gas ) & LC, A&, 3—ws 5, TrYg
BEAZECERTHZLORIFELDVTEL TSRS,

Wi OE CEREMICH T B, EM250FF v REEFHFL2 605, FH250F >
OLNG 2&EETAcHELBEST L HxiFR, BRITS00MMSCFDT S5, # 2OHEEH4E
5 140MMS CFD Q4R T8EL TH B2 b, S500MMSCFD TRM20EMEETE 5, L1
A>T, 250F FYOLNG v v=2 bEBTELX FARFEHFFET L LR S, L2L,
LNGEEOL 9 2KkEM e v 22 b 2—DKFT%W, 0FE#T e ¥ =2 P RTRICHZR
FErEnRAT IO RACEREIL 2V, < -~ QI XERLC2WTH, *<— OTLTEE
CIVEET2 LR ERBETELLNETHE, k&4, EEPNARIHICH L TR
Rtz ixr¥—@Ee LTEMCbL AT NETL50,

3) PEZTEIUVREOHRE

e OFRRAALZHAL 2,00 P/ BOTv2=TcHEL, BLTOT »==T0%
BHEHAWT1,500 F ¥ /BORELRET HRES 197T4E M TH, RREHMR 2T 41
Frhbht, TveE=T I VREOMECH L TAENLBREL bR TRRND, BFEAT
DEDSEREBENTYVS,

Lmo#y/EDTy%=7%%ﬁ?aﬁbw,%wMMmmnof%ﬂzéﬁﬁbfao
1,000 P> /HOT>==T b 1,700F >/ ANRELRETE L, BEOHEK V<2 TH
-%WL%OFV/BGTV%=7757},LMOFV/EWR%737FH£%&ﬁﬁﬁﬁ
Ewng B, LidioT—&RFIT1,700 b > H (565 b ¥ E), 2RFT3400 b » /811D
Erv/ﬁ)oéﬁﬁkﬁéoTy%zfﬁIUR£®ﬂﬁ&mnﬁEﬁnLTbb,Eﬁ@&
%%ﬁ%bfmaouwb,xv—ymﬂm%%##ﬁwﬁmwf,ﬂﬁoamﬁﬁ&ﬁmﬁh
&&6&hoLtﬁaf%ﬁ%ﬁﬁﬁﬁ%wmﬁT&mﬁf,Eh?ﬁvbmﬁﬁﬁtﬁﬁfﬁ

~286—




phABHTE 22 PMEORLTH S,

bﬁbﬂ@%ﬂfu,1%5¢Kﬁﬁ£@&ﬁ@%ﬂﬁ%ﬁo%£&%ummo9%59Lw
LA~ —YhoOBHBREZELOChBFT VT (ToH=rs s,

z':y;fﬁ-j'—'s‘/;’ /C:%;{}
¥y RV G2, AXF, TOME), Bro7r (135>, 152, 2924b, nomn, ¥ov
TIET, AT, ARTIN, YT, EOM) B LTI h kTR REV -150L 5 IC
HRAFCRLRARTE B,

Tabie V-15 Demand and Supply of Nitrogen for Fertilizer in the World
Supply Demand Balance
World 26,2 26,2 0
South Asia 5.9 6.1 -0.2
West Asia 3.1 1.8 1.3
Africa 0.8 1.0 -0.2
Total of above 3 areas 9.8 8.9 0.9

(Unit) Million nitrogen ton
(Source) JICA MISSION

TR 3mEAHOBHRIT ¥k, Tre=7 75 OEHELT3I,300 b ¥ /AKHY
T3, $RBOFACHKEA~—>DT 22T 7532 tEE2ATHEW,

CDL s HRERHATFHEINARATCT 22T /RE7e o2  THHIT LI ADK
B, 7o v =2 P EFUICRAGOBEREHEETHCLHAFETLEH, ChdFHTHEZYN,
BEHH T, SHBS I UK TEETLHAIBRTSS55,

3. AMAARBERDOELH

KTl b e, MW, FLvoROAMLEIR, LNGEESFLIVT ¥==7
JRET G L ThB, ChLEEOTFMHIHRE ( Prefeasibility Study ) OFRERO L+
YER#T B,

1) BUMER
l%sﬁﬁkﬁﬁ&ﬁﬁb,ﬁﬁ@ﬂmfmmmﬂ—vh/ﬁoﬂﬁ&gﬁ&%zfﬁﬁbko
BAOME AR, 75 T BREESA TABNAORRBRATEIRSCETDE, RM/H
B EHE + A HICSHET 23848, Tabb74—Y¥ YT« LR F 42 TTR SBER, HOT
5ET%%%EEI(D&?{EF}?#Bﬁ%ﬁlﬁfm&ﬁﬁ:ﬁﬁﬁﬁﬂ’ﬂﬁﬁ‘c:r?-VVCﬁJ\T%%%:‘:, B
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FEFEL T2, ChOOBEWHORER ELBTIINE, WKOFERSIEHKE 2B E0
RENEHEEFRCRE R, Lal, TLLOBEDHOMNBR, TOREXRE b ThI Nk
wic, FHRAEOATVD, B, R CRENEREHIBET IR, BENEETERIA
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Table VI-1 World Demand and Supply of Bromine (1976)

(Metric Tons)

Supply Capacity Demand
U. 8. A. 230,000 U. S. A. 200,000
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#1) Marine Resources Development Program Sultanate of Oman Fipal Repart,

Mardela International Ltd. FMC International April, 1975
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Table VII-2 Purchasing Price of Fishing Boats

s
12-15 feet 200R.0. 12-16 feet 300-400 R,0O. 13 feet 175 R, 0.*
25 feet 1,600 R. 0O, 15feet, 25 HP T00R,0. 13 feet, SHP 381R,0.*
8¢t 1,500R.0. - 18 feet 312R,0.*
With an engine 3,000R.0. 18 feet, 15 HP 692 R,0.*
(40 HF) 20 feet 3,000 R, 0,

(Note} * ex-factory price in Japan (conversion rate;: 1R.O. = ¥673)
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Table VII-2 Categorization of the Selected Strategic Industrial Projects

Characteristics Projecls

1. Resources are available and market Secondary Products of Cement, Petroleum
is already existing. Products

2. Resources are available and market Marble, Lime, Calcium Carbonate, Dolo-

is yet to be developed. mite Plasters, Electrolytic Copper Wires,
Insulated Copper Wires and Cables,

Nitrogenous Fertilizers, Chemicals from

Salt
3. Resources are yet to be confirmed Glass Containers, Ceramic Tiles, Clay
but market ig already existing, Bricks, {Porcelain Products)
4. Resources are yet to be confirmed Sheet Glass, Refractory Bricks, Petro-
and market is yet to be developed, chemical Products
5. Raw materials are to be imported Plastic Containers, Small Fishing Boats

and market is existing.

{Source) JICA MISSION

Table VIO-3 Packaging of the Finally Selected Industrial Projects

Priority Project Packages Projects
High 1. Products from Carbo- Marble, Lime, Calcium Carbonate,
nate Rocks Dolomite Plasters, (Secondary Products
of Cement)
High 2. Copper Products Electrolytic Copper (Wire Bar), Copper
Wire, Insulated Copper Wires
High 3. Petroleum Products Petroleum Products
Medium 4. Ceramics and Related Ceramic Tiles, Clay Bricks,
Products {(Porcelain Products)

Medivm 5. Nitrogenous Fertilizers  Nitrogenous Fertilizers

Medium 6. Others Plastic Containers, Repair of Small
Fishing Boats

{Source) JICA MISSION
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Table VII-4

Problems and Possible Solutions of the Industrial Projects

Projects

Problems

Possible Solution

Lime

Caleium
Carbonate

Dolomite
Plaster

Electrolytic
Copper and
Copper Wires

Insulated
Copper
Wires

Petroleum
Products

Ceramic Tiles

Clay Bricks

{Porecelain
Produets)

Netrogenous
Fertilizers

Secondary
Products of
Cement

Plastic
Containers

°Small market size

°Availability of pure
lime stone

°Small market size

°Small market size

°Small market size

*Small market size

°Smail domestic
markets for
residual oils

°Availability of clay
of good quality

°Small market size

°Availability of clay
in quantity

°Availability of high-
quality clay, feld-

spar, kaolin, quartz

and 80 on

°Small market size

°small domestic
markets

°Small market size

“Domestic and export marketing

°Careful geological survey

°Exploitation of the use

°Export marketing in the Guif countries
“Demonstration of effective use of piasters
°Export marketing in the Gulf countries

°Export marketing in the Gulf countries
especially those which have established

" manufacturing of electric copper wires

and cables
°Electrification in Oman

°Simplification of sizes of electric wires to
be produced

°Export marketing

°Export marketing including bunker oil
market

°Geological survey designed for locating
clay deposit

“Export marketing in the Gulf countries

°Geological survey designed for locating
clay deposit

°Extensive geological survey

°Export marketing, preferably on the Gov-
ernment to Government purchase aggree-
ment

°promotion of use of preeast and/or pre-
fabricated concrete products in the Govern-
ment-financed projects such as water
supply and housing

°Export marketing in the Gulf countries

(Source) JICA MISSION
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Table VIII-5 Possible Agricultural Development Directed at Rostering
Agro-based Industry

Crop Industry
Citrus Tree Canned Juice
Other Fruit Trees Canned Fruits, Dried Fruits
Tomatc Canned Juice, Canned Tomato Paste
0il Seed Crops Vegetable Oil
Coconut Palm Coconut Oil, Soap

(Source) JICA MISSION
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