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IMTID IMTIOMI MOMIMM MVUOMMUfT QÊCtHtZÂHQM 
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Tarât dote (...) indloata that data ara not avallatola or ara not 
atparattly reportad. 

A daah (-) ladlaatas that tha aaount li nil or naCll«ibl«. 

A blank apata ( ) In a Ubi« aaana that tha itaa la not applìoablt. 

A Bilia alga (•) Indicata» a turplua or an lnoraaaa. 

A aiaut alfa (-) indiaataa a daflolt or daoraaaa. 

A tptaa btWtta auatrala U uaad to diatinguiah thouaanda and 
•4U»M (1 M« 649). 

A full atop (.) la uaad to indicata attinti*. 

A «Wollt (/) indioataa a oro© jraar or fiatai, yaara, t.g. 19Sa/i9ft4 

Ota of a hypnta (-) btWatn datae raprtttatlag /»ara, a.g. 1910.64 
aoraally algnifiaa an annual avaraga for tao talonear yaara 
Involtai, iMludlaf tha beginning and and yaara.    •*' batwatn tha 
yaara Indiaataa tha full parlod, a.g. 1960 to 1964 atan« 1960 to 
1964, latloalve. 

•ataranta to 'tona' Indiaataa aatrle tona» and to 'dolían' (taita* 
•tattt dollari, unlaat otharvia« atattd. 

Batalla and paraaatagta la tablai do not naoaaaarily add up to 
total«, baaatttt of rouadinf. 



M.   N.   OASTUft   »   COMPANY   MIMATI   ITO 
UMT10 MAI»** MOWrMM MNIOMMMT OftfiAMIZAflON 

âa diaouaa«d in Chapter 4 tha teohniqua employa for 

•atlaating tho prêtant and futur« raquir«mant of tonnag« 

«ad alloy «t««l« by th« rari ou» oonauming aaetora la th« 

* «nd-uao aothod'.   In ordar to oh«ok th« validity of th« 

aatímatea mmda, othar damand for«eaating teehniquaa (auoh 

M rtfraitlon, graphical extrapolation and tine-trand 

latJiniqua«) oar« b««n «aployad. 

Stega of 
indottela! 

ttiflB of futur« output lavai« 

With tha Fourth Plan, Iran hat oommanood har long 

ton protra— of rapid induatriallaatioo.   A numbar of 

laduttrloa oonauming tonnag« and alloy at««la, aro in 

diffarant «t«g«a of dovalopmant.   Thaaa ate«1.oonauming 

laduatrlaa may b« broadly group«* into 

i)   ojdating induatrlaai 

11 )   lndoatrlaa und«r lapl—ntatlon and/or 
tttivm oonaidarntioni and 

ill)   induatriaa la th« planning «tega. 

Collation 

Por attimating tha output lavala of omitting 

laduatrlaa, fiald »urray date vor« mainly utiliaad.   Am 

tt» lmformatioo furnlahad by oonaumar« provided tiki guid« 
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6 - Steel o)eaand analysis (cont'd) 

Projections 

lines, the validity of tho assessment la to a large extent 

dependent on tho accuracy with which this group of 

consumers wer« able to visualise tho ir futuro production 

programmes. Thö information has, therefore, boon suitably 

adjusted to allow for possible over or under estimation. 

While user industries were fairly sure of their 

anticipated output levels up to 1972, thoy oould only 

broadly indicate their production plans by 1977, and beyond 

this date they could give no indications at all. Therefore, 

the projections for steel consuming Horns up to 1982 had to 

be Bade generally on the basi a of growth rates calculated 

fro« the trends up to 1977. However, it is expected that 

soae user Industries may not maintain an accelerated growth 

rate after reaching a certain level of production. In such 

oases adjustments were made for the possible »flattening off 

of the growth ratas of those industries, after the Initial 

period of accelerated growth. 

For estimating the futuro output levels of those 

Flan pro»    stool consuming items production of which is now under 
grammes and 
output levala  implementation or active consideration, the Plan programmes 

of production ani targets of output were taken into account. 

Where only toe capad tie s to be installed are known, the 

possibility of lower production levels in the initial 

6-2 
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6 - Staël demand analyste (cont'd) 
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Frojection 

stages due to toothing troubles and lowor operational 

effloionoy was givon consideration,   anticipated output 

levala oould thus bo obtainad genarally only up to 1977, and 

for 1982 those had to bo projected on the basis of 

calculated growth ratos. 

Tho forecasts of output of eortain products, plans 

for tho manufacture of which are in the proposal stage, or 

which aro to be taken up for manufaoturu by 1982, wore made 

on the basis of past consumption, represented mainly by 

imports.    The past import figures over a period of time 

wer« analysed and extended up to 1982 and the average use 

in imports was taken as indicative of the growth rates 

postulated for tho ruspoctive products.    For example, 

importe of radio reeoivars during the period 1962 to 1968 

wer« analysed, and on increase of 15 per cent per year was 

taken ftp to 1972, followed by 10 pur cent per year in the 

subsequent ten years for the possible ' tapering off' of the 

growth. 

The basis of the forecasts for all consuming items 

is discussed in Appendix 6-1. 

6-3 
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6 - Steel demand analysis (cont'd) 

Projections 
of construc- 
tional and 
allied 
smtfTitles 

Constructional and allied aotlvitlee in different 
tc?B9ilff m\au 

Eleven major economic sectors have been studied for 

determining the steel demand arising from construction and 

allied activities.   Tho likely investment in 1972 has been 

assumed as one-fifth of the total Fourth Plan (1967 - 1972) 

Investment target covering nine sectors.   For forecasting 

investment levais in 1977 and 1982, growth rates of the 

related economic indicators were determined fron various 

discussions held with relevant authorities and investment 

levels planned during the Fourth Plan.   The indicated growth 

rates of those economic indicators were also cross cheeked 

with the derived growth rates from the past data (Appendix 

6-2 and shown in Fig. 6-1).    Based on these two estimates 

growth rates were assumed.    It may be mentioned that in the 

Draft Report submitted by the Consultant, slightly lover 

growth rates had been taken initially.   In discussions with 

the Ministry of Economy and Research Center personnel in 

September 1970 it was agreed that the growth rates stated 

eelow be taken, as they better represented the present 

plans.    These growth rates were suitably adjusted downwards 

to allow for the fnot that the high growth ratee feasible 

earing the Fourth Plan (which started from a comparatively 

low mise) cannot be maintained during the Fifth Plan 

(19ft - 1977) and Sixth Plan (1977 - 1991) periods, which 

will start with muoh higher bases. 



SIVIH    «Olili«   'AHAUS*    »0U»ft«ltNO9 

g    8    8   8    8 

1   1    H   I   I 

o 

11»!»    «Omit   '19M0IM    1VN0UVN   ft(W« fllflMAN      «I 

j      A      I   i 1.1 i    I      111      i i i i i i n i 

tuoni«« •»oixvirww 

4 *• 

o 

< 

nvi«   »omit tlVI«    «HnflONl   'M09NI   ViMVMM 



M.   N.   OAtTUW   •   COMPANY   PRIVATI   LTD 

UMtnO MATIONS MOMTMM M VUOftMIMT OMANtlATION 

MUWMMT « (mu mmm m mm 

6 - aUtl do—nd anal/ala 

TIMI relatod aooitoaio lndleatoro and the growth ratei 

unid are given btlov for niât oat of the «leven statori 

•oBillirtd, 

IU. 
Soonoaio 
tná<eittf 

Index of 
Industrial 
production 

growth rata < 
1967 
to 

1972 

13.0 

1972 
to 

1977 

19.0 

1977 
to 

1982 

1. Large end nedlun 
indaatrlee 

11.0 

I« Afriouitur*l and 
allie* aetlrttlea 

National 
Ineon» 

9.3 8.S T.5 

3. Oil Mid fftf Index of 
indufl trial 
production 

13.0 12.0 11.0 

4. Irrigation National 
inoone 

9.5 8.5 7.5 

». Rondo and orldgat Index of 
industrial 
production 

13.0 18.0 11.0 

• . 8o«lal terrioea Rational 
incoa» 

9.5 8.5 7.5 

f. Ttleoosmunioatlon National 9.5 8.5 7.5 

1. Airport« National 9.8 8.9 7.5 

9,   fort« and harbour«    National 9.5 8.9 7.5 

It» dételle of too devolopewnt profnuaaaa for tht 

ovo eectore, aaaaly novar supply ani rail trans- 

port, ara (Iran in Appendix 6-3 and 8-4 and iwavirlaed in 

Tuas 8-1. 
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6 - Steel demand analysis (oont'd) 

Tabla 6-1 

POWR SUPPLY AND RAIL TRANSPORT PROGRAMMI 

MIL 

loma of 

Power «apply 
Generation 
Transmission 
distribution 

m 
km 

Million Rials of 
total outlay 

low traok 
Traok renwals 
Electrification 
Maintenance 

(wagons only) 
Signalling and 

•afetyworks 

kl 
kn 
ka 
no 

1972 

350 
630 
765 

350 
136 

2 SOO 

350 

77 

385 
TOO 

1 110 

300 

19S2 

545 
1 080 
1 610 

300 §00 
136 136 
150 300 

3 000 4 400 

600 

¡tool regulrernsnts 

The stool consumption noms per unit of output hare 

been determinad by the following aethodst 

a)    on the basis of field survey. 

Production of steel consuming items and steel consump- 

tion by categorie» per unit output of produet wore o olle c ted 

from the manufacturing plants.    The weighted average consump- 

tion» per unit of production hare been taken as the norm» 

of ooAftumption,   Separate norm» were evolved for relevant 

manufactured item» to take eare of possible divorali ioation 

of produotion pngraam», technological changea and struc- 

tural changes in the economy. 

6-7 
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6 - Steel demand analysis (cont'd) 

(b)    on tho basis of practices followed in similar 
economies. 

For those items vhere requisite data could not be 

obtained from tho manufacturing units and also for itoms 

which are not under production but aro likely to bo manufac- 

tured In future, norms wore evolved on the basis of norms 

of consumption for like itoms obtaining in countries with 

similar level of economic development. 

Tho methods by which norms wore dotermined are 

dismissed in Appendioes 6-5 and 6-6 and the actual norms 

are gl von in Appendioes 6-7 and 6-8, 

The output levels estimated for various items in 

Output levels    1971, 1977 and 1962 need some adjustment for possible non- 
adjusted for 

ooverage during field survey.   As relevant production 

statistics for all manufactured items for years subsequent 

to 1965 were not available, tho extent of non-ooverage vas 

determined on the basis of actual production figures for 

Ite» issued by the Ministry of leonamy and oompared with 

field survey production data for the same year.   The non- 

ooverage ascertained on this basis is given in Table 6-8. 

Obviously, for items which are not under production, non» 

ooverate dos« not arise. 

6-6 
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t - Steal doaand analysis (cont'd) 

Tabla 6-2 

NOR-COVIRAGI FOR 19«5 PRODUCTION 

Field Actual Perosnt 
survey production non- 

Itaa Unit data 

1 382 

figura« 

1 382 

oovaras 

Buie« and nini-busds •o nil 
Cars no 2 756 2 756 * 
Truoks no 1 T50 1 T50 « 
Jeap, station-vagon aebu- 

lanoea and Tan ote no _ — « 
Auto loaf apring tons 3 000 3 000 • 
Bioyolos eoaplete no 46 000 48 673 3.30 

k?A 8 000 2 000 lleetrio transformer nil 
Air Q9ol«ra no 8 000 9 035 11.00 
llafrlf orators no 35 000 38 est 10.00 
Vater coolers no 2 400 2 500 4.00 
Vatar neaters no 50 000 52 000 3.65 
Telavi si on sota no 16 000 17 405 8.50 

Jss£aa*atD 

Toa prooeaiing aaohlnory •illion 
Rial« 

40.5 50.5 21.00 

Steal fornitura tons 13 000 15 000 19.30 
Builders hardware ton« 8 900 3 000 89.00 
Tanks tona 3 800 3 785 16.00 
Oai oylindors no 150 000 150 000 nil 
•tova» no 18 000 15 000 85.00 
•taal drusa sad containers tona 6 000 8 000 nil 
Aro welding electrode« tona 8 600 2 671 8.70 
Windows and door frssm tona 35 000 37 938 8.50 
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6 - ftaal àaaaaâ analysis (cont'd) 

Tha projsotad output lirait of vaxioua attal 

ftonauBing itsas, suitably adjustad for non-oovaraga, ara 

lira« In Appandlx 6-9. 

By applying tha noria of oonauaption to tha output 

Uralt, tha daaand for tonna«« atóala brokan down into 

prodoat aatagorl«« KM baan astiaatod aaparataly for tha 

yaara lt*l, 19T7 and 19 8t.   D© tails ara giva« In Appandloaa 

1-10, ê-U and «.lt. 

Iran btlttf In tho Initial phaaa of rapid industriali- 

•atlaa, It la llkaly that ftaal raquiroaant far aparta and 

aaistaaanaa vili ba aoaavhat hlf hor than in davtlopad 

eountrlaa.   provision for thii haa baaa taten ai 10 par aant 

of tha total ataol raqulred for «anufaoturinf. 

a« ao inforaation la andlablo, tha ataal raquiraaanta 

for «afana« purpoaaa hará bata jj§2j|daj| ftoa tha foraoaata. 

Ibaaa raquiraawnta oould voll ooaatitata about 10* of tha 

otaar raquiraaonta, and would obviously aar« priority. 

aoalft «aita 

•aaldaa tha orfaalaod lnduatrial unita in tha pabilo 

and privato sao tor a, tharo ara aany avail mito 

6-10 
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6 - Steel demand analysis (cont'd) 

Information 
baing 

engaged in the production and servicing of metal products 

such as oonsuaer durables, domeatio appliances, agricultural 

implements etc.    Those small scale indastrial units ars 

concentrated in and around Teheran.    Detailed information 

on the nuaber of such units or their output, investment, 

number of employees etc is lacking. 

The Ministry of Economy has recently set up an 

organisation for Small Scale Industries and Industrial 

•states of Iran for the proper planning and development of 

privat« units in this sector of industry.    This organisation 

is now ooaplllnf information on small scale industrial units 

and also planning to sat up industrial estates in différent 

industrial centres such as Antral, Arak and Tabrii. 

Aooordinf to regulations formulated by the above 

"Small scale»     organisation any industry to qualify as a «mall soale 

Industry must fulfil tha following requirements! 

1«   Ownership and management of the industry suit 
be 100( Iranian 

I*   Fixed assets at the time of ocoupanoy of a 
factory must not exceed 5 million Rials. 
For this purpose, the fixed asseta oonprise 
too total capital investment in the workshop 
or factory, on the oondition that the 
investment in buildings and land do not 
exeeed one-fourth of the total capital. 

3.   Maximum nuaber of «aplóyeos should not 
exoeod 50 par shift. 

6-11 
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6 - Steel deaand analysis (cont'd) 

4. Ite industry must not be of an artisti o 
natura. 

5. Management must not bo divided on tho bacia 
of speciality. 

Beeides tha small scalo industries, thore are 

BM«HwTifmt handicraft and cottage industries which may be omitted fro« 

tha study as their requirements of steel by way of tools 

and equipment are adequately coverod under tool and équip- 

ant manufacture. 

The steel requirements of small ft medium soalo 

üüt1©?*^^   i,*d^l,t^l0, hwe hMn owered «^ * « "»«ad extent by 

•tal« indue       manufactured lie«s included under the various heads 

di sous sod above.    1st im* tin« the steel requirement of a 

large number of diverse small «cale manufacturing and 

aervieing units présents a difficult problem due to non- 

availability of relevant data.    It is claimed that at present 

tnara are as «any as 2,000 units engaged in production of 

different meUl producta and construction items, and such 

unita art likely to multiply rapidly in future.   On the 

basis of the «sagre information available, and tha not*. 

coverage arrived at in 1968 (vide chapter 4), it is aaauaed 

that steel'requirements for small and medium acale industries 

will be of the order of 4, 6 and 10 per cent of the total in 

Ifft, Iff? and 1981 as it is likely that with «ore and nor« 

6-12 
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ê - Steel demand analyaia (cont'd) 

Large etoeka 
maintained 

Indigenous 
production 

industrialisation, the number and fiold of anali and medita 

•eale induetlree will be mart» to eater to the demand of 

vuloua diversified product in future. 

Allowance far «taaka 

Iran has boon hitherto depending solely on imported 

•teel.    Manufacturera and f abri oat ore hare had to maintain 

large inventoriai of «teel, oven up to six month« require- 

ment t, due to Ioni prooedural delay« and unoertaintie« 

associated with import« from the world market. 

In an extensive country with a few big and aererai 

snail «teel consuming oentre« spread over the country, only 

e few entry porta and limited transport facili tie«, building 

up of «tocka at consuming centre« assume a eonaldermblo 

significance.    Thia 1« rofleeted in the faet that «teel i« 

cheaper in Teheran (where there i• heavy concentration of 

steel oontuming industrie« a« well a« of the tteol trade) 

than is any other place in the country. 

With greater availability of steel fro« indigenous 

production, steel inventories maintained by end users would 

decline.   The sharp rise in steel consumption from the 

current level of about one million ton« to cet» three million 

ton« in the 1st« levontie«, simultaneously with each 

oonsufjer trying to reduce his inventory, would call for more 

6-13 
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6 - Staol danand analyala (oont'd) 

rapid turn ovar in the trade through atooklata, diatrlbutora 

and varaaouaaa at varioua eentree In the country,    n» 

nanufa«turare thenaelvoa would hará to maintain adäquat« 

•took« to be abl« to aaet pronptly avail ordere in a vida 

ranga of product oatagorlea and aizaa.   Moreover, there ia 

aaed for build up of buffar atooki to tide orar période of 

Stael going Into stocke le not aooounted for anyvbar« 

Provleloa and, therefore, aeparate provialon needa to nade for tola 
ÎSÊUÙUÊSÊ 

in tbe dataand foraoaat.   With inoraaaing Indlgenoue 

production and ready avallability of «teal, atoaka équivalent 

to tuo nontha oonaunptlon would be adäquat«,   âa there vili 

bo oarry ovar of the etocke froa /aar to year, the inoivaoad 

production naoeeaary to maintain th« etocke at one-alxth of 

oonaunptlon lavai ia only one-tixth of tho eatiaatad growth 

rata of etaal deaand, that la about 1,5 per cent. 

Steel raquireejant for aparaa and aalntananao, anali 

••ale induatriea and atoaka aunmariaod In Table 6.3. 

Tabla 6-S indloatea growth ratea in ateel deaand of 

Growth rat«        §.i   par oant between the period 1972 - 1977 and li.t par 
of etael 

•ant batvaan 11M period 1977 - 1988, which ara to be 

e*9oot«d In a rapidly lnduetriallaing country. 

0-14 
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• - Stool doaand aaalytio (cont'd) 

Tabi« 6-3 

DBtftlD FOR SEUL (IXCLUDINO DOTTO * OP0RT) 
(«11 figurât in toni) 

IfTl 1ITT un 
Stool for •aaufao- 

turlng ooctora 
(A • î • C • D) 761 750       1 941 T61       2 174 459 

COM trust lonal and 
allied eetiritiee (1)      701 00» 956 066       1 9S8 Ml 

1 464 799       3 198 849       S SS7 996 

Sparet and aaintonanee 
at 101 of total 
otoel required for 
•Mufatturliif 76 100 1S4 900 217 500 

8aall and aedìia eoale 
iaduttrieefV 57 771        141 lit m 491 

Ito* at 1.5« of total 
•*•** n °°° WQQ0 M 000 

155 9ft 90S 4tl 646 Mt 

Jgtjft finiohed tteel      1 6» 791       t 509 STI      4 t04 998 
Say       1 491 000       i 501 000 

JoUlliquid iteti 
fieli LSJUM    jLeiftJtt     » «o ooo 

j/    4, 6 and 10 par etat bave been provided for 1979. 
1977 and 1991 roipoetlral/. 

Taking into eontidoration requlreaente for apareo, 

Pteroll    ^        aalatentnot aid ttoekt, the total roquireatnte of eteel bgr 

product oetogerlee along with peroentaga coepotition an 

givea in Tabla 6-4. 

6-15 
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6 - 3t«ol demand analyaie (cont'd) 

Table 6-4 

TOTAL RE9JIRBWT OP 3TEL BY PRODUCT CATEGORIES^ 

1972 
ïîrtitf 9« ftignr     IHM 

Structurale 
Beaaa 
Channola 
Anfiel 
Tee a 

252 605 
55 961 
79 036 
4 029 

991 631 

I 
1977 

Ht Vmfo^ff 
Platea 171 970 
CK iheeta/atripe 225 992 
HR aheete/atripa 232 379 
Tinplatea 54 193 
Oalranieed anéete 39 006 

3Mb-total y 743 340 

15.57 
3.44 
4.91 
0.25 

24.17 

10.62 
13.93 
14.35 

3.33 
3.62 

45.65 

Tona 

257 948 
82 267 

127 254 
6 778 

474 247 

I 
10.29 

3.28 
5.08 
0.30 

18.95 

Tona 
JiH 

210 376 
117 540 
238 206 
13 126 

579.248 

5.00 
2.82 
5.67 
0.30 

13.79 

282 896      11.31       495 849      11.80 
451 224 
365 078 
66 852 
96 516 

1 26t 566 

18.03 
14.62 

2.66 
3.84 

50.46 

831 883 
687 778 

82 790 
155 665 

2 254 965 

19.78 
16.38 
1.97 
3.74 

53.67 

QtfceTj 
Bara and roda 
Mrae . 
Pipai and tubaa J' 

Sub-total 

Ralbar «atrial» 

Railway materiali 

200 744 
12 545 
53 802 

266 491 

12.39        397 656      15.90       717 225      17.00 
0.83 
3.30 

16.52 

22 376 
97 881 

517 313 

50 664        1.25 
163 226       3.85 
931 115      22.10 

¿3J_6j£       &¿1       iUfi      laPJ       ?»?W       2t21 

41 036 
39 433 

80 469 

2.52 
2.43 
4.95 

36 723 
35 871 

71 994 

1.48 
1.42 

2.90 

62 780 
60 380 

123 160 

1.49 
1.44 

2.93 

U2P_23i ¿gLfifi   ij m ìli m¿£ JJBOBfi   1QQ.QP. 

SEùNEèLSUI 1 611 OQO a WIMP X^BtLdUCc 

A/   Bxeluding defence, aubatitution and export requirementa 
£/   Ineludaa 80,000 tona of platea and 172,000 tona of hot rolled aheeta/ 

•tripa in 1978, 110,000 tona of platea and 255,000 tona of hot rollad 
aheeta/atripa in 1977 and 804,000 tona of pintea and 469,000 tona of 
hot rolled aheeta/atripa in 1988, required for the manufacture of 
pipoe and tubea for oil, gaa and water oonaiderad as a aeparate item 
under setal producta.   Thia excludea pipes and tubea required for aa 
part of other manufactured iteaa which ia giran in the abore table 
(aee note o/ below) 

2/  Fipaa and tubea aa part of manufactured iteaa calculated on the baaia 
of norma of eonaunption 

4/   Sania for aeamleaa tubea required for gaa, oil and other uaea. 

6-16 
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6 - Steel demand analysis (cont'd) 

D—jsnd tr«nd| 
structural 
products« 

The demand of tonnage stool by product categories 

and total tonnage steel demand are shown in Pigs. 6-2, 6-3, 

6-4, 6-5 and 6-6. 

It will be observed from the demand trend for 

different structural product« shown in Fig. 6-2 that th« 

demand for beams will go down, while the demand for 

channel«, angles and tots will go up.    Th« deorease in th« 

«««Mil requirement of beam« is due to structural ohange« 

in omnsumption norms for building eonatruetlon.   It is 

anticipated that in future years more and moro r.c. 

oonJtruetien will bo adopted for buildings instead of 

strutturai stomi from« construction. 

The tread of demand for flat products if shown In 

Doamnd trondi     Fig. 6-3.   It is to be noted that sifnifleant tommgis of 
Flat produetst 

4-3 hot rolled sheot« and plate« required f«r mumsUm Ut« 

pipo« mud tue«« have also boon Included und«r thl« 

Dmmmnd trend« 
Other pro- 
duets 

The demand for bar«, rod« and wire« 1« «limimi Im 

Fl«, t-4.   Th« oonsumpti«m of tmvm mud rod« 1« likely It 

go mm rapidly as tho mode of ««nstru«tl«m «f Wilding is 

nhmnflmf frw «truetural steel frmme to r.«. omn«trveti«m. 

6-iT 
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6 - Staël demand analysis (cont'd) 

Demand trend* 
railway 
materials 
fUiK— 

Cateforyvisc 
uâ aggregato 

m, H 

The demand for railway materiale (rails and other 

railway materials) shown in Fig. 6-5 indicates a drop in 

19ft.    This drop is due to loss route-tan of railway lines 

proposed to be laid during this period than in 1972 and 

1982. 

The demand for tonnage steel by prineipal categories 

and the afgrogate demand aro shown in Fig. 6-6.   It is to 

be noted that in terms of actual tonnage the increase in the 

desjand for flat products is much greater than the increase 

in the dssjand for semis, railway materials and others (bars, 

rods, wires, pipes and tubes).    The demand of structurais 

has risen only by 105,000 tons during the five yoar period 

of Uff to 1982.    The reason for the Urge increase in 

demand for flat products is the rapid growth anticipated in 

automobile, railway rolling stock and household applianoes 

industries, whioh are the principal eonsuatrs of flat products. 

Moreover, the production of pipes for whioh plates, sheets/ 

skelp will be required is also expected to increase 

substantially.    In the oese of struoturals the effeot of 

substitution of steel structurais for construction purposes 

by r.o. is the reason for tho low rise in demand though 

investment in constructional activities will increase 

progressively fro« Itti through It»* to 1982. 

6-21 
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• - Stati <\<mmá onelyala (oont'd) 

Tho totol deannd of tonnugo ateel by toctor» i» (Ivon in 

Tobi« 6-6 end ahovn in Fif. 6-7. 

Tobia 6-5 

TOTAL DttUND OF STIEL BY SECTORS 

 ttZL. ML- *2flEL 
Tom » Tona < Ton» 

A. Transport 
aottipaent 92 676     5.50     207 647     6.50     566 646     8.70 

B, Haottloal 
*juin»u«t 40 564     2.40       69 705     2.80     146 479     5.50 

0» Industrial 
und agri- 
cultural 
•fiohinoiy SS IM     2.00       86 471     5.40     140 677     5.50 

D. Metal 
producta 606 506   56.50     660 960   66*20 1 521 551   56.20 

I, Constructional 
and allied 
aotlvitioa        70S 009   44.40     956 066   58.00 1 562 641   52.70 

J. Apuroo and 
Mainte- 
nance 7« 200     4.50     124 500     6.00     217 000    6.40 

0. änell and 
«M»A|iip acolo 
lnduatrioa 67 772     5.50     141 122     6.70     571 492    8.80 

H. Stock» 82 000     1.80       59 000     1.60       54 000     1.20 

iBlil INO 751 100.00 2 502 571 100.00 4 204 586 100,00 

soy   liSLSSS UBUSÜ l£ot££ 

5-84 
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6 - Steel demand analysis (cont'd) 

The trend of steel demand by principal eonsuming 

eeotors if shown in Fig 6-7.   Theraaximum relative increase 

is observed bath in industrial and agricultural machinery 

and metal producta.    The steel demand by industrial and 

agricultural machinery rises from 1,000 tans in 1968 to an 

estimated 141,000 tons by 1982.    In case of metal products 

the demand rises from 315,000 tana in 1968 to 1.521 million 

ton in 1982,   This sharp increase la explained by the fact 

that tome unita unw being But up for manufacture of industrial 

and agricultural machinery will commence production within 

a year or two, while aererai other big projeota are under 

motive consida rati on.    The paat production of indua trial and 

agricultural machinery is insignii ioant, being limited to 

soma parta of tea processing machinery, pistachio hulling 

machinery, conerete mixers etc.    In caso of metal producta 

the increase ia due to the fact that due to rapid indus- 

trialisation of Iran there will be greater demand for 

finished metal produote such aa window and door profiles, 

tin cans, etc.    In oase of transport and «ltetrleal equipment, 

the production of steel consuming items ia already elsabla 

and,therefore, the relative riae in steel demand la not aa 

•temp aa in the oase of indua trial and agricultural 

machinery although in terms of actual tonnage the increesee 

are much greater* 

6-15 
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6 - flteel deaand analyaie (cont'd) 

Alternative 

Forecaat bv alternative aothada 

The total iteol demand figurée as well as the 

fore—et« of output lévela of eteal eoneuaing itene need 

to be eroe« oheoked by other independent aethoda of 

pvojection to arrive at objective and roaliatio final 

iitiaatee.   However, on aeoount of paueity of data on peat 

production and eonauaption, the application of those 

alternative aethoda to ateel ooneuaing iteaa had neoeoaarlly 

to be reatrioted to thoao iteaa for whioh reliable data on 

pact ooneuaption were available. 

Out of the total of 76 aanufaotured iteaa 

ooneidered for eetlaating tonnaga at vail aa alloy iteel 

deaaad, euitable aeriea for tiae-trend and regraaalon 

analyaie oould be developed fer M itaaa.   Tha 94 iteaa 

along vita four alloy ateel ooneunlng itaaa for whioh 

alternativo foreoaatlng aethoda oould be adopted are 

liated in Table 6-6, 

Dataila of the foreoaatlng aathod, equation« 

fitted and taa projected valuet derivad froa the aquatiooa 

ara given in Appendix 6-19. 
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6 - Steal danand analyola (oont'd) 

Table 6-6 

FORECAST BY ¿kLTBSATIVI M1TH0D6 

A. 

Refaranoa 
—        Agp- *a 

6-14 
6-15 

lum tnd «ipibu— Tiaa»trond 
ftafraaoion 

PftMtof«r oara Tliaa-trond 
RafTaoaiOO 

6-16 
6-17 

Truok» Tin trand 
Rafraooloa 

6-16 
6-lt 

Jttft,  Otiti« 
vtfOM, aÉbtt- 
laaoa Md 

Tina-trand 6-10 

Nopiflg Tint-trand 6-0. 

Motar nrolM **»* 

I. 

6-11 

Autonoello anoi- 
llaritt Tino traed 6-13 

•UgrolM «oblato Tino-trand 6-M 

Anto Ulf inriaft Tina-trand 6-SS 

TraniFonor ^^ Correlation with 
inaili oonaunption 

•VltohjA«r «ad 
control paro 

Graph!eal 
a*trapolation — 

tta«trla fono Tina-trand 
Rafraonion 

6.M 
ê-tf 

fcw» 
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6 - Steel denand analysis (oont'd) 

Tahls 6-6 - Poreeast by alternative method« (cont'd) 

Reference 
fritar Motilad! adantad 

B. Heetrloal a^J  -jg (cont'd) 
Air ooolers Timo-trend 

Regressi») 

Refrigerators 

Vater coolers 

Vater heater« 

Radio rooeirera 

NUtlftiOB Mts 

Time-trend 

Tima,-trend 
Regression 

Tine-trend 
Regression 

Time-trend 
Régression 

Tine-trend 

6.28 
6-29 

6-30 

6-31 
6-88 

6-33 
6.34 

6-35 
6.36 

6-37 

0, fllflnrTill loa flirt" 
"ifttBfiìl Mìtrtanr 

diher neierlal 
handling equip- 
ment 

Industrial bollert 

Tins, trend 

Tint» trend 
Rag ressi on 

Air oenpreesors Tine-tread 

6-St 

6-3» 
6-40 

4-41 

n   Utili BFIÉtfsl 
•Utl wire rapes 

and ehalas 

Salts, nuts 
and rivets 

Bell sai roller 

Time-trend 
Regression 

Time-trend 
Regression 

Tine-trend 
Regression 

•uiléfrs» hareVere     Tine-trend 

4-41 
4-43 

6-48 

4-4? 

6-4t 
4-4t 
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6 - Stasi «Wnand analysis (cont'd) 

Tabla 6-6 - Foraeast by alternative methods (oont'd) 

D. 

Referanoa 

6-10 
HUELMS&ÈÌÈÈ (oont'd) 

lUftt     ^^ Time-trand 

Oas tjrlinésrs Tiae-trand 6-51 

Vir« utils Tias-trsad 6-8t 

Wirt MtUaj «al 
IfUPt pVKMstS 

Tiao-tortai 6-11 

*" 
Tint-total 
lUgrassl s« 

6.14 
6-11 

I.UlMkU.. Tis», tortai 
Rafrasslssi 

6.M 
6-IT 

fftat MM Tims torma 6-11 

*tt vtUUs, Tías tortai 6-M 

•Wtl éttrt aad 

Itaap alati and 

Attrassisa 

*4I 

*4t 

t-tl 
ê-M 
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6 - Steel deaand an&lyali (eont'd) 

af faraaa«ta af «< 

The forceasts baaed on alternativ« nothoda (nanoljr, 

field aunrsjr, plan progreaatQ and promotion« of paat 

availability bjr tlae-trend and regraaalon eaalyala beaed M 

ta« frevta rata of related eaonoaie indioatara) ara tabulated 

far aeaperiaon in Tabla 6-T.   iw»a for which sultani« 

•«ria« eeald not ba developed vera axeluaed.    Tho forata«! 

fiftiraa aarked with «atari «ka in Tabi« 6. f ara tèa one« 

a«*»lljr need for errivi* at ta« etael deaead ««tlaatee, 

aia«« ta««« rapra-nt probable output lavala.   Thaae ltaaa 

far aere than ft par e««* of the total 

far nanufaetured ltaaa.   Tharafer«, taa 

•teal «aitai eatlaeted an tait baaia la eapeatad la nava a 

of validity. 

IMI« •-• lût« taa itaa» la «»oh aaatar far «afta* 

pawiaan «ara »«da, taa tonante ateel 

far atan af thtae ltaaa and taa total rtoal 

far ta« vaal« aaatar.   It vili he aaaa tant 

for a vary lar«« pi mainai af ta« 

af taa ladlaiaaal aaatar. 

la 

ltaaa far vai ah a eanaarlta* aaald ha 

•amid ha MtaaUahai far Ito 

¿a 



**\r*i («oM'd) Tîiblu 6-7 

JMPAUäUM üf CWÎWT KMÜCASIS OF 

JHwMb 
fett 

I,   N»%er •*!*• 4n4 

f. .     _ 

••    lUftiM OOBpè»%» .. 
••   talo Wf-«piU- f/   ,. 

10. tMMfoMur * 

oonlfol gy%r 
il« mutria ta» 
11. Mr 0ool«r» 
U, fe fr lernte* 

Ht fetor t«*Ur 
li« *l*r NiWn 
II« tedio ru«*tv<ti» 
!•• Tu i» vi« io« M to 

it» Ot*r »*tt»i**l 

•• 

•» • »0s 

HD wooo* 
m • MO« 

* 14 *MÄ 

•D ft •0 3»» 

§AUa» 

m „ 

#u»      i»^on |/ ft»*- 

'»3 ÌVA 

•Utt 

11 )>3» 

I m« 

» 
m 
»333 
•333 

m »3* 

•>) >)3» 

13 )33* 

»40» 

«I, intofttrlU fcaU*n   ,, 

I» 333« 

1« §33« 

- 1 

Fluid 

U SU 14 aoo £ö 000* 
IT «Ü •2 212 n ooo» 
• MO 13 356 12 500• 

U TM - M 033« 

7 IM - 55 003* 

1M6» . 

ÜB 417 - • 

tf 1)4 • fi 633* 

l 6j 

to3» IM • - 

«3 433 
ts m 

117 5JÍ 
UT 991 iT") 33)# 

\- 431 Mi • •33  333» 

• 

4- 

«M 319 
¿ff IIA 

133 
M 

13 499 
SII 997 

SU 

13  333» 
ff3  333» 

144« 
UM 

Mt 
»• 
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Table 6-T 

OF OUIWT fOmOA81S OF 6T¿JU. 0ON3Ul^mQ ITïrtS 
fofrl? 6-7 

•PMUIB 

1/   Tuia- Field 
Boaro sa lflifl     «uivar 

Plan 
 1&¿_ 

Import 1/ Tiae- 

14 880 
62 288 
10 856 

85 000« 
88 000* 
11 509« 

- 
> 

85 875 
67 116 
16 680 

26 000 
126 268 

20 858 

45 000» 
162 000« 

22 000» 

. 88 000» - 

1 

T 88 650 - 50 003» 

- 85 030» - \ 13 674 - 68 300» 

- 
• 

il 600» 
150 MO» 

2 681» 
148 917 
23 436 

- 

26 330« 
S30 303» 

46 165 
86 616 
27 250 

56 148 

22 574 

S 196» 
167 417 

88 606 

44 81 
184 % 
41 i 

1 633»_ 

m 535 - 883 000» 
167 961     170 333» 

603 3)3" 
13 869       83 303» 

216 987     273 333« 
388 644« 

tti* 

T 2 560* 

î 
J 

630 •• 

274 0)0 
178 867 

278 645 
176 159 270 003» 

375 000» 

866 000 m 1 062 000» — 

13 349 
868 U6 

512 
UO 

14 468 
354 Uf 

510 

35 OJO» 
473 300» 

790» 
too» 

- 

1 650< 1 650 - 

378 030 
295 000 

383 5' 
222 3 

1 470 300 
16 686 

452 216 
775 
191 

16 7! 
550 01 

3; 

•86 
133« • 1 313 
163» - 1181 

833 • • 800 
1 558 

SECTI6N  2 

ISO» - 1763 
533« - 1 886 

880« • 386 

6-52 
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> CONSUONO IlSjfi 
Ittlt fr-7 

ML Ibporti/   ì£u fi*M        ^ Amort 8/   Tl^T 
¡aai|SLiiikû JJUSL àâlÛJlla  -ima mat«»» oroww  tro»d 

r SS ST5       86 000       40 000 * 
p 67 118     186 £65     168 0OO» 
- 16 690      20 835       22 000» 

46 1*6       44100 
86 610     114 980 
2T 880       41411 

r 89 689 

15 6T 4 

2 531» 
142 917 

23 436 

50 000« 

68 300» 

333 
533 333* 

M 148 

88 974 

9 196« 
167 417 
88 636 

T 

T 
__ 2 863» . 

603                            - x uà« ¿ ^ 

2T4 3)3     2T6 645          •           575 333»           - 578 030     860 577 
175 867     176 189     873 303«        -                 - 295 033     222 379 

-4 
J 

866 333 1 362 333« 

H 546 14 466       86 333» 
265 U8 SM »17     476 333» 

512 810            790* 
HO -                  830« 

-     1 470 033 

li 68)6 ÌM 794 
458 816 886 Oft 

778 818 
Iti 

* 

- 

1515 
1161 1 558 

• HO* 
803« 

al 

m 

1768 
1 866 

• - 833 - - 860« m 566 

Ô-8£ 

8 710 
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6 - 3te#l dem«id anrlysis (oont'd) 

Plaid Wan 
¿m. 

D.  MBtAl nuadunt» 

22« 3ta«l wir» rope .. 
23. Bolt«, nut« aM rivats 
24. Ball and rollar 

bearing» .. 
20. Builder« hardwire 
26. Tank« 
27. Gas oylinders 
28. Ulm nail« 
29. rfira netting or* 

wire products a/     .. 
30. Stove« .. 
51« Saving machines .. 
32. Tin oans l/ 
$5. Aro welding eijotroJes » 
34« Steel doors and tildo* 
35. fbavy pipes -wd \,obea.L 
36. Rasor blades .. 

37. Haoksaw blades :   .. 
38. Utensils :   .. 

ton. 

•—TTr    «a 

ton - 

•333 No m 

ton 4 200» 
ton. 16 233» 
No 203 333» 
ton U 333* 

ton — 

No 203 033» 
No • 

ton 48 733» 
ton 19 333* 
ton 64 333« 
ton 313 333 «*^3 
million 

no 333» 
»333 no 783» 
ton .. 

Import y   Time- 
pro J action   trend    Regression 

Field 
kl 

8  333* 

S 33-3* 

2 383 

63 333 

883» 

2 393 1 164 - 

9 228 7 610 - 

1 454 1 657 
3 239 S 476 7 533* 

14 763 - SB 383* 
416 333 • 603 3D* 

11 396 - 15 30)* 

4 465 — — 
173 033 109 146 320 333* 
158 226 156 373 » 
46 982 - 59 333* 
19 393 29 374 29 033* 
67 323 - 128   333* 

392 330 - 465 333» ¿4 

423 393 450* 
1 HO 1 135 I 113* 
1115 «. m 

• Foraoasts of outfit denoted by asterisks have osen confiderai for the demand projection. 

a/ wnere import statistics are available for only two or three years which are not adequate for tinu 
correlated euunaaio indicator. 

W Indigenous production has been estimated as a percentage of total demand assuming a progressive r 
0/ Tie total démena iludes springs as original equipment and for maintenance.    The maintenance req 
o/ Foraoasts of transformers produotion on the basis of energy consumption have been discussed in AP 
1/ Taken as 15* o£ tLe total wire requirement.    For 1972 output of wire netting and wire products hi. 
*/ * env'Ua«dd*    Por 1977 and 1982,  3112 tons and 6629 tons have been taken as output levels, on the 
7/ if  .!!!!ïï?\?ÏOjfCto? by time-tr«nd «* wgresaion are higher than the planned output levels.    In 
fy n! ÎÏ   : *?   °2 hl Pl8,tl0B «nd 81*»» increasing from 5* to 20* is considered, the net demand vil 
W Oa the basis of Ahwas pipe »ill produotion at 35* of the installed capacity. 
y Assuming 8* growth rate between 1972 and 197T »n 3D 333 ton». 
y Installed oapaoity m the basis of production attaining a level of 85* of capacity, i.e. &L¿21 
V Assuming 6» growth rate,between 1977 and 1962 on 465,330 tons. 3*85 

y Installed o*pajAtjr on tràe basis of production attaining a level of 85* of oapaoity, i.e. 38$ w 
0.35 
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Table 6-7 

1972 m7 *J 
1962 

Import S/ Tims- Field Piati Import 5/ TLBS- Field Flan         Import 
project ion sssreialQp m»! survaf   Droffraums oroJecti. 

2 398 1 164 4 878       2 6S7 5 333* 
8 333* 9 228 7 610 - - 13 330* 13 138     12 613 - - 12 53 

— 1 454 1 657 «, 13 333* „ 1 874       2 847 «, 15 000* • 

- S £38 5 476 7 500» m - 8 208     10 547 10 330» - - 

- 14 768 . IB 883* - - 20 965 23 183» - - 

• 416 333 . 600 030« - - 776 530         -          1 233 333« - - 

- U 896 - 15 00)* - - 14 946 20 333* - - 

2 380 l/ 4 468 — — — « USé/ 5 915 « • • 6 62: 
• 170 003 109 146 820 333* - - 324 333   253 345 

232 5»"l94 850 lf 
553 330« - - 

- 156  £26 186 370 • 103 330« 96 300 - 150 033* 134 y, 
- 46 982 • 59 803* <• - 66 482 75 333* - - 

- 19 390 29 874 29 033» • * 29 115     44 898 43 333* - - 

m 67 823 m 128 330* . m 39 922 234 330 • - 

- 892 300 - 465 333* •/sfO OOOsV - 480 303» 625 030W 755 330*/ - 

«. 428 898 450* „ . 610           486 660* - - 

— 1 110 1105 1110* - aa 1 585       1 640 1320* - - 

833» 1 115 • - • 1 546* 1 595       1 395 - - 2 71 

iiidered for the demand projection, 

hree years which are not adequate for time-trend series,  Imports in 1963 have been projected on the basis of 

TO of total demand assuming a progressive rise in production, namely Di, 50)1 or I03jt for the three years undi 
t and for maintenance.    The maintenance requirement is 254 of the total. 
nergy consumption have been disoussed in Appendix 6-15, 

utput of vire netting and wive products has been taken as 990* tons only on the basis of indigenous product i 
:\a have bean taken as output levels, on the assumption that the entire quantity will be indigenously produced 

higher than the planned output levels.    Indigenous production capacity envisaged oamot meet the entire dem a 
>i to 20Í is considered, the net demand will be 44,003 tons, 55,333 tons and 60, 530 tons respectively. 

r.e installed capacity. 

s a level of 355 of oapaoity,   i.e. IW1MJ 
O tons. °-85 

H a level of 05$ of oapaoity,   i.e. 31022 . 
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Tabi« 6-7 (continuad) 

w   , 
Field Flan 

1982   > 
i        Itaport y 
Tima MTílfttlflB 

Tiw- 
togas—Ion 

"import t/   Tiae- 
Dieiaotinn   trend    RsjriHafln 

• 

10 030» 
4 878 

18 138 
2 657 

12 610 
- 5 333» 6 915 

12 600»   16 978 
6 325 

20 542 

))t 1 874 
6 208 

20 968 
776 330 

14 946 

2 847 
10 547         10 030» 

23 183» 
1 233 333» 

23 333» 

16 000» 2 274 
10 468 
27 565 

-      1 261 533 
IB 496 

4 736 
18 406 

% USß/     5 915 - - »6 689*/   7 565 
524 033   258 845       553 330» - 548 333   529 659 

O*     96 330     202 328*194 85017        - 160 003»     134 000   246 426    258 i80sV 
66 482 • 75 333» 
29 115 44 896 40 333« 
89 922 • 234 300           - 

450 033* - 625 yOOV 756 330*/ 

613 496 663» 
1 585 1 640 1320* 
1 595 1395 • 

85 992 - 

39 143 79 869 
117 992 m 

750 030« - 

799 614 
1 660 2 490 
2 075 • 1546»       1 595       1 395 - - 2 717* 

nd series, lnports in 1968 have been projected on the basis of growth rate of 

in production, namely 10$, 50$ or 103$ for the three years under study. 
•¡mant is 25$ of the total, 
iix 6-13. 
:^n taken as 990* tons only on the basis of indigenous production oapeeitjr 
sumption that the entiry quantity will be indigenously produced by that USM. 
nous production oapaoity envisaged oamot seet the entile demand» 
44,300 tons, 55,003 tons and 60, 530 tons respectively. 
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6 - 3t<H»l d*nand analysis (cont'd) 
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i -   gli» MKW AWglg 
Determination of future output levels 
Constructional and allied activities in 

different eoonomic sectors .. 
Tonnage, alloy and special steel requirements 
Non-coverage 
Sectoral and categoryvise tonnage steel demand 
Spares and maintenance •. 
Defence .. .. 
Small and medium soale industry       .. 
Allowance for stocks .. 
Forecast by alternative methods       .. 
Comparison of foreoasts of steel consuming items 
Comparison of tonnage steel requirements 
Elasticity .. ,. 
Alloy steel demand .. 
Alloy and special steel requirements for spares 

and maintenance, small scale industries, tool 
steels, die blocks and stook .. 

Cross check of alloy steel demand   ,. 

6-1 

6-4 
6-7 
6-8 
6-10 
6*10 
6-10 
6-10 
6-13 
6-87 
6-31 
6-35 
6-44 
6-45 

6-47 
6-54 

TABLES IN VOtVUME III 

Table 6-1 - Power supply and rail transport programme 
Table 6-2 
Table 6-3 - 

Table 6-4 - 

Table 6-5 - 
Table 6-6 - 
Table 6-7 - 

Table 6-8 - 

Non-coverage for 1965 production 
Demand for steel (excluding defence and 

export) .. 
Total requirement of steel by product 

oategories .. 
Total demand of steel by sectors 
Forecast by alternative methods 
Comparison of output forecasts of steel 

consuming items ,. 
Tonnage steel requirements of various sectors 

and of major consuming i tens in each sector 

• • 

6-7 
6-9 
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6-16 
6-24 
6-88 

6-32 
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6 - Steel demand analysis (oontM) 

itemi.    Moreover, output levali and the corresponding 

steel daaand for industrial and agricultural machinery 

would depend largely on the inveataent proposed in future 

rather than on past inveataent tronda. 

pimim^ ri Finnin nfr—1 »-if rimtnlf 

The validity of tha forecasts of total tonnage «teal 

demand arrived at by the end-use approaoh, using miorolevel 

projections, hai bean sheokod against masro-level prejeetloas 

of total tonnage iteel demand derived by the application of 

Us» tread analytii and regraseion analysis - both almple 

and saltlple • to tota eteel consumptions in past. 

Tint-tread analysis of the past consumption of 

tannage steel given in appendix 6-gg shows that the represan- 

tätige sedation it parabolle.    The equation derivad 1st 

y • vW • ftv.Mt * 5.3t2 

The projeetloaa obtained on the basis of this aquation ars 

given la Table M. 

Tabi« *J» 

KiftDi fORKátT 

ltTI 
Iff» 
ItM 

10 
II 
10 

St 1.4 
tejt.6 

1 leH.S 

IT TM-TMBY AMsXIlXI 

ieif.4 
t 613.6 
I 879.t 

SftO 
1 NO 
i too 
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6 - Steel dmnad analysis (cont'd) 

Régression analysis, taking national incone a« 

Slnple regre«-   lndtpandant variable, gives the aquation 

y • 510 • 0.95x • .OOlx2    (vide App 6-69) 

nie projection« derived are given in Table 6-10. 

Table 6-10 

TOMtiAOl 3TÄL DBÍANDi FORKAST BT RMRISSÏON ANALY3IS 
VITH RánXWAL INCOME AS IWOVBIDWT VABIABX 

olllîon liai,     SJÊÊ       M^¿       »ôofU« 

Ufi 
19 TT 
19t* 

TÌO.9 
1 1TÎ.T 
1 «M.6 i 

TfS 
150 
•53 

610 
1 3T8 
2 845 

1 875.00 
3 0*8.00 
4 998.00 

a/ Rational lB*e«e tea been projeotod assuming 9,9% growth 
rat« m to 19T1, I.SU growth rato between 19T8 and 197T 
and T.Wt growth rat« between 19TT and 1981. 

With indos of iaduitrial production ai independent 

variable, the rogreealon equation (vid« Appendix 6-TO) 

obtained 1« 

y •   -58 • 5,5x 

The projection« derived are given la Table 6-11. 

Multiplo regrosólos analyst« of tonnage iteel UM 

•arriod out by ««neuter prognnlag«   Two sets of antlrssje 

were «arrled «at taklag index of Industrial produotlon ani 

national teosa» a« the two Independent variables in one set, 

6-M 
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6 - Steel demand analysis (cont'd) 

and investment in constructional activity and index of 

induatrial produotion as the Wo independent variable« la 

toe other sot. 

Table 6-11 

TONNáOI STEEL DBMANDI FORECAST BY REGRESSION ANALYSIS WITH 
INDA OF INDUSTRIAL PRODUCTION AS INDEPENDANT VARIABLE 

fear 

1972 
1977 
1981 

/ 

3.3.3 
151.4 
929.1 

1 698 
2 978 
5 017 

*oo6JUi 

1 648.00 
2 928.00 
4 987.00 

a/   Independent variable ie the index of induatrial 
produotioa which hae bo n projected aeetwlng It* 
growth rate between 1967 and 1972, 18* growth rate 
between 1972 and 1977, and 11* growth rate between 
1977 and 1982. 

With index of induatrial production and national 

insana as independent variablea, the derived equation lai 

y - 632.13 .2.19 xl • 3.S4 x2 

where xl • Index of Industrial prod« tiom with 
126.00 as the average value 

and si     - National inette with 386.20 aa Ine 
avorage value. 

The derived valuoa are given In Table 6-12, 

4-27 
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Table 6-12 

T0NNA0S STBBL DSMANDi FORKAST BY MULTîPtl 
RÏQR1S3I0N Ü4I/Í3IS 

(Independent rari able »i Index of Industrial 
production and national incoas) 

Xi« 

19T2 1ST. 3 394.TO 1 619.18 
lift 486.4 T8T.S0 8 488.» 
IMI •03.1 1 309.40 3 4T6.TS 

Reaults obtained with Index of industrial produotlon 

•ad oona true t lottai activity at tha two independent variatolai 

are aaoordlnf to the eauatloni 

f - 4f8.l3 * 44.73x1 . 0.39x1 

where* • eoaatruotioiial activity vitti II. 30 
at the averafa valu» 

xt • Indas of induf trial production with 
188.0 a« th« «»orafo volai. 

Th« arojeotloa* dorivad aro fivon la Tabla 8-13. 

Table 9-13 

«OWéOB SAB, DaHüiDt fOMOéir H WLTTKJ MMMOi 
ámuKi , 

(ladapendeat variabili Coaatraotlonal aotlvlt? * 
aad Indo« of industrial proAottioa) 

im Ü 
IllllaSl HaU 

Itfl 81.80 Itf.l I 
Uff 80.80 481.4 I 014.91 
Itti 88.00 808.1 4 888.88 

y   OftMtrftftUonal aotlvitr (UlllftM of Rtftlft at 1988 
•aattaat pito«) gi*an la Aftfwdlx 9-8, aaa too* 
afojeetad oa the batí« of aational lai an fravta r 
fivaa la paja 4-8.   Tac íerivad valuaa aro tf.9. 88.1 
•Ad 184.1 Ulli on Ríala (at 1888 oonataat pria«) for 
UM yaarft 19TI, I8ff aad 188)8. 
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• - Steal ttaaajtd analyala (onntM) 

taring  liaou «ima in HIT Draft R«port it via 

augfaatad tqr the Rudanroh Contro to onrry out analyala M 

the pmt rmauapti'» af ataal tnkln« indirect Upsrta 

togothar with direct iaprtta.    Hwevjr,  It mny ba aontlttiad 

that it 1« the «atabllshoi praottoa in «11 emtfttriai, 

whether highly indu«trialiaud,   ' roloplnt « unter-lami apad, 

to «sntlder *ly  llr»ct §t»c¿l eottmnptlaa f*r f->r«o*atiag 

fuVre deamd.    l'ho r.'jmi- far this li that the hlrtofv af 

peat taMMpUrm takaa into aceaMt tho gradual ehangea in 

MMfMturlng pattern if stoal cinauRlag it«**.   In rapidly 

develaplng •flon«i«^ tho eaph&eia ah self•rellejiea, by 

«abeti tatl:>n of ieporthd it««l oeMMing i tee» rath at 

dttr&blea, a» tel pradatta, transport iaal|i»ntt 

et«, ay «ttah&itniag in-Hganeea pro-lectian npitily 

M ftAgkly aa paeeible, Up lia» that euch amMfaotared Ilea* 

Mali eMauht far ttraet ateel ««M^Uaa in ieeraaeUg eea- 

9W Md inHreet aaHMaptlo* af ateel In thefar» of iMerta 

af «Mh lt«M will ha redueed.    It data not aa*«, hunt at, 

%Mt tndireet ateel ojmwmpUm will daeraaea replay ta «M 

Ma» fatare.   0» tha e*ierej», when a eeuatay la tnefcetrmlM- 

lü rapidly fa? taariaaed ealf-Arffleteaey, ladina* ateel 

aaMMptlea al«? iMfaaiM rapidly la tha early parlad« 

•lot] with üreet atea! iiaaMattaa, tot later »m Mtttaet 

•Itti eea*M9t4aa will level «ff iaJ MIM râft falliaj 

fTMMUjr.   tat «alt Udirà* «taai ««MMUM will M far 
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• . 1 tefMH MAijr»li («-mV i) 

a<i»hlPite»!«1 |)>i«  auah na apooinllaod «Aohlnory und 

k, lut fajad t^u. pr*ijata »wiai fie lndiajonoua peü- 

«fcüAi'ir MWI apirj* ia<l r«.rilna«*.3nta. 

tu 4«v*li|>!iv •ajaajiaiüa, atmii raqulrel  f ir 

inml ««il   111**4   ulti/Iti*» aocMBiti  fir tha 

p*rt »f tita at*al Oìnrmptim in th* onrij stages, 

n»! aar« inll^^noiM «nmtfretiring oicielty 1* 

»i ta* ehnra  if am*tro«ti mal ani ^lllod «iati*t- 

%i— la ttrvet ai« i amayapti* frnAi<üljr fallai,    tu Ira«, 

•tejal a>n»jaa>%l« r»r • nwtruetlnwil or,i «lila 1 notivitl«a 

•M »f tito trdar *f li Xn »Of sf th« total lUel aHMuaptlin 

lai lit«,    tn litt It WM oiMbftBljr 3f tte arter of W.   IR 

fitta» • /   r» 1% «111 fall  im* ajr*4ually ti «neh loaa «MM 

tÜ «a ««a «i Me« at*») o wart na; lmfestrloa nn 

aaj%ajaUate4.    flwa tt will be i'»p«r<mt that rapidly 

tajara aiaaj tlrvat *UN*1 •-wwntti-wi ta nilnljr * atributa» la 

ta> ajaaaifnrtajpw   rf »tw i  omaualaaj it**» hrfly »onnt ti 

raajlaax tan irte  »f auen ttviiw vtttah »cowUI far tikttftoi 

•te«l a)fjajaajjB%|9R IR th. punt,   THar*f*ra, tf ifutireat 

rittfaajit/*» ia a*aal1«iv.! titear vitti ta*« ^iraat 

>te far p riattai futura atea   laawail te Haja 

« ama «telar «Krall proJaoila» teatelaan, 

»Ut te teatl» aaajjitiajj »ila* win »Sfa Mfjfcljr UftoteM 
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o - Steel demand anal/si« (cont'd) 

Tonnage steel demand forecast a by time-trend 

analysis taking into aeoount both direct and indirect steel 

eonauaption are given in Table 6-14. 

Table 6-14 

TONNAOI STtm DmNaNDt FORECASTS BY TIMS-TREND ANALYSTS 

ltfS 2 
iff* 12 
itti IT 

Steel consumption 

3 200 144 
6 190 859 

10 101 574 

It vili be seen that the forecasts by non-linear 

tejusiiion which takes into account both direct and indireot 

•tool consumption give very high figures which do not 

oospore at all with projection« made by other forecasting 

techniques including the end-use method, whereas the demand 

forecasts by non»linear equation which talées into aocount 

only direct steel consumption give realistic figures 

soma arabia with the demand projections arrived at by other 

form matting techniques. 

The projetions derivo* by different methods are 

in Table 6-18 and show« in Pig, 6-S. 
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6 - Steal demand analysis (conf d) 

Table 6-15 

COMPARISON OF TONNAGI STEEL DBtttfD PROJKTIOMS 
BY DIFFERENT METHODS 

(All figures in thousand tons) 

I ear JBéJUÌ 

19T8 1 «SI 
IfTT I IOS 
1988 4 SM 

 EHM of faragjil     .. . , 
aiislf reireigian     MUelt rtgtiiefla i 

"On index of       On index of On On index of 
Tis»-   national   industrial      ind.prod. &       ind.prod. è 
tova JHêML. arrtueUan    Bfti.inça«  ggnit.isUTlttii 
1 63T 
2 684 
3 SSO 

1 875 
3 088 
4 998 

1 642 
2 928 
4 967 

1 619 
I4SS 
3 477 

1 803 
3 015 
4 570 

The above table indicate« that ths total tonnags 

steel deaand estimated by end-use approach agrees troll vita 

the forceaste aa«> by time-tren* and multiple regression 

voile the for «oast s nade by flapie regression are not «ery 

fer eut. 

The foreoeets of tonnage steal demani derived by 

Tarifas techniques are shown in Vii» 6-8.   It may be neted 

that the eurve ehoving foreeasts by tho eai-ues asthoi is 

midway betvoaa the two extreme otunres, the toe extreme 

representing projections by simple regression taking 

national lnoome    s independent variable and the bottom 

estreat representing pro J eo tieft* by multiple rogreeslon 

taking Index of industrial produotlon and national ineoM 

M the lndipsmaent variables.   Timi trend analyeis ami 

Ml 
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I - Steel deaand analysis (oont'd) 

multiple regression analysis taking index of Industrial 

production and constructional activity as Wo indépendant 

variables give curves approximating to the •»Uose 

method curve, while multiple regression taking index of 

industrial production and natloaal Incorno as two independent 

variables la close to the end-uea projection« in the 

beginning but differs in later years. 

as per capita income goo« up, steel census*» ti on 

«ill go up, the reason being that with higher income and 

corresponding improvement in the stanéard of living, people 

tend to buy »ore consumer durable foods, live In bigger ani 

better hornee, hove their own transport and to on.   The impact 

of lecerne eletti oily will be felt «are on the demand for 

consumer durable goods than on other i teas. 

The effect of prie« elasticity is the reverse of 

that of lneoae elasticity.   With increasing prices of 

•ateríais, buying is toned down end the 

has a tedenay to fall.    It is difficult to take into 

aoeoumt and determine with any degré« of certainty the 

lacrease or dcereaee in steel éoaand due to la« cae elasticity 

•ME price eleetioity.   Mace the demand asti** tos for steel 

Ih Ihomsilvec derived frcjej project ione 



M.   N.   BAtTUft   •  COMPANY   WMVAT1  LTO 

6 - iteel demand analysis (cont'd) 

(eWñrnsV PHÄt^P"««» •WWwwWwW» eÄ*we^P*^"ÄfiJi l^Pwi^BjQVsmnflmPvv 

At    CMttl   ÉlÉÉÉHfl   IN 

based on national income, par oapita income and plan 

programmes intended to boost incorna ind consumption levels, 

allowance for such factorB as income elasticity and prioe 

elasticity is in-built to a o one idem ble degree in these 

estimates, and therefore, no further adjustments need be 

•ade on this account. 

lofM Of 

alloy steel 

The output levels of steel oonsumin* items have been 

dieemestd earlier in this oh&pter.   For estimating alloy 

•teel otmand tao«« items whioh do not consume alloy steelf 

hare besa exeluded. 

The non» of consumption of alloy Steele for 

differ«* maaufaetured items have been derived by methods 

similar to those adopted for tonnage stool.   The basis of 

ealeulition of these norms is givon in Appendix 6-6 and the 

norme used for this study are given in Appendix 6-8. 

The norm« of alloy steel consumption are applied to 

the estimated output levels of oaoh item In order to deter- 

mime the alloy ateel requirement«   Tool and die steels are 

mot gitan in the norms sheets as theso are procese materials, 

exeept for item« like bend sew edades, basket* blades sto which 

are «holly made of tool steels.    The requirement of tool and 

e-45 
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6 - Steel demand analysis (cont'd) 

di« Bteel haß been calculated as a poroentage of total 

alloy steel requirement» as these por oen tage s are fairly 

well established for countries in different stages of 

industrial development. 

Seotorwise 
and typevise 

The detailed analysis of the demand for alloy steels 

by eaoh consuming sector and according to types, aro given 

in Appendioos 6-71, 6-72 and 6-73 and summarised in Tables 

6*16 and 6-17. 

Table 6-16 

MQUXNEMEIff OF ALLOT «TEBXS ^ 
m MJOR œwmm SïCTOAS 

(All figures in thousand tons) 

urtar liZsL JUL 
A, Transport equipment .. 20.34 41.66 
B. lleotrleal equipment ., 5.47 10.» 
G.    Industrial and agri- 

cultural maohinory .. 6.99 16,09 
D.    Metal products .. 5.82 11.66 

66.91 
li.ti 

».01 
1T.03 

111*21 

¿/   face lading spares and maintenance9 snail scale industries, 
stook, defence, substitution and a^>ort requlrer _i~ 

6-46 
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6 - 8tael daaand analysis (oont'd) 

Tabla 6-lî 

R2QülH©CSfír3 OF DIFF¿W*T TïTSS Of1 AL&DY 3TE 
BY MAJO* COITOMI w SECTORS 

(All f If uro 8 in thouaoni tons) 

Im af iteki 
Oaffeon eonatruetlatal 
fraa tutting 
«print 
Allay oonat ruoti-mal 
miniato 
llsatriMl ahoot 

****! 

19T2 

la.Ol 

i2£L 

JÛ^II 

3.16 T.4S lt. Ol 
1.53 3.43 S.M 

11.22 21.98 36.0t 
14.46 32.SI 4t.« 
4.03 8.4S 13.tt 
3.62 6.61 9.04 

j/   Imludlnf aparai and nalntananoo, mall ««nie lnlu»tri«at 
•toak, dafaftto, aubatltutltti and anpsrt raqulraawnta. 

•*Ä-1 *t$i|siSS£2ìB toKJ'jäE?b %nd nalntennnaa« 
Ifti V?1 tV^ff 4at ^"fn? Viti »^nt TV-'-'W? 

Thu requlrenont for aparo» and Mintananoa hat bee» 

dlaouaaad oarliar IR this ahaptor.   OR tho MM bada, 10 por 

•Mit of total allay »teal raquirad flor manufacturad ita» nw 

boon pmvldod flor aiarae and aalnta.-ianeot. 

Aa MpUinad anrlior in thl« ahaptor, 4, 6 and 10 par 

Mttt af total aUul raqulruaont« Ime boen tatto* aa profili Mi 

for «nil Mala induatrloa for tho yon** im, Uff airi l»tl 

ranpaatlvaljr. 

TM rofjuiraa<*nt af tool atoóla la dopoftdoM on 

tha pjnéwtion preoaaaaa airi quantity of tonmf* atMl 

jiroMMad.   Tha praportion of tool ttaol in tha total alloy 

6-4f 
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• - Steel dMtatid analysi« (oont'd) 

Steel requirement vili be high in the initial stages, but 

it vili gradually dilaniati •• production proceae as becca» 

Mr« refined, «aie i ve and continuous, though th« tonnage 

of tool «te«l will inortaaa.    For instano«, in 1959 Japan 

vat using 4.78 par oant as tool at««l which decreased to 

M p«r oant in 1966.   Accordingly, the tonnages of tool 

•teal decwnd have been aaataaed at 8 par cent, 5 per oant 

ana 4 par oont of alloy at eel requirenents of the Major 

consuedng aeotor» for the) jratre 1072, 1977 and 1882 

reapoctlvtljr, which wort out to 5*0 par cent, 4,0 par oant 

and 1,1 per oant roapeotlvely of the total requir««ente of 

eUcy and tool Steele la these years. 

Ola blooka «re required for forging and die blockt 

hot therefor« bean activated on the baa la of 

output of foifinge,    Acquirement of forging« it 

gaaarolly «bout two per oant of the requirement of tonnage 

«teal and th« recuire—nt of die blockt for forging it 10 

tent •« an avenge for 1,000 toot of forging«.   On the above 

batta, the roquiraawnt of die blockt «re given in Table 8-II, 

Table 6-ü 

kä.qmmum OF DUS BLOCR» 

latiMted KetlMted 
for requin want recul pttMut 

of die blocke 
teat ton« torn 

Ufi              i tao ooo it wo ses 
uff                    g 100 000 10 040 too 

4 80Ü 000 84 140 841 

a-4* 



M.   N.   BASTIMI   »  COMPANY   VIVATI   LT» 
mno NATIONS m**nm Mwmmn oncmuiio» 

» iiMu Êumm m mm 

6 - Itoci demand analysis (cont'd) 

A hlghor percentage of stock than in the case of 

tonnage iteel has to be provided for alloy steels, because 

indigenous production is not likely to córamenos bo fore 1977 

and the entire demand has to be met from imports.    In view 

of this» 8 per cent of the total alloy steel requirements has 

been assumed as requirement of stocks. 

The requirements of different types of alloy steela 

including spares and maintenance, small seals industries, 

tool steels, die blocks and stock are giren in Table 6-19 

and enana la Fig, 6-9. 

Table 6-19 

TOTAL REQUIMMEIfT OF ALLOT STHfcVS » 
(All quantities in thousand tons) 

¿m. atti 

tionel 3.71       8.00     9.15       9,10     IS.IS       9.40 

outting l.M 3.90 4.27 4.90 7.41 4.60 
••ring 1?.H •9.00 If.OT 17.10 46.16 •6,10 
Allay eoastns 

tional 16.49 ».SO M.14 M.10 60.19 37.80 
•tataloss 4.76 10.10 t.TI 9.70 16.07 10.10 
lleetrieal 

*-   * put* 1.71 1.00 7.07 7.10 10.17 6.10 
Tool l.M S.00 4.00 4.00 8.04 3.10 
Die blocks 0.31 0,T0 O.ftO 0.60 0,64 0,60 

Xi»* **'**   100.00   ff.tl  iOO^g  Jfjyg ¿gajo. 

§/   •naiades defence, substitution and eanort requireasnts. 

6-49 
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« - Stoal doaand analyol« (oont'd) 

aSr •%« •tttl 

UM roojilrasant of total »llojr atóala by s M ton la 

givo« in Tabi« 6*80 and ahovn in Fil 6-10. 

Tabla 6-30 

MM**) OF ALLOT STBOS BT StCTOAS 
(All fifuros in thouaand tont) 

i    >978  f     j ML 

Jrwijport «iui|»#nt ».34 43.50 41.85 41.fO «8.95 48.90 
ßootrical aquipnent 5.47 11.TO 10.26 10.30 15.78 9.80 
Industrial and afri* 

oultural naenlnary 6.39 13.60 le.09 16.10 85.02 15.60 
Matai produeta 5.82 12.40 I2.i« 12.« 17.03 10.60 
Spara« and MìA» 

WBanea 3.78 8.20 8.89 8.30 12.64 T 90 
anali soale 

- ÎJ*1!*1** lM *'*> *•" •.» 12.68 8.00 Tool ataal 2.28 4.an 4m A • * ^ . ~, 

SÎLS001* ï'îî       0-T0     °'10       °'W     O«84       0.50 Stocka o.fg       1 m     « «       . _-.     „ .„       .• 

2.28 4.80 4,00 4.00     5.04 S.80 
0.32 0.70 0.50 0.50     0.84 0,50 

-2*21 -IM Mm *-*>    1.11 1.50 

&I1I       Mail MM »»«>a IûQ>QQ iio,io 100.00 

The trond of doaand for alloy atóela by ateal typai la 

•ho*« In Pif 6-9.   Tha anorp ri* e in doamnd indicata« rapid 

pttftn anticipata* in tha aanufaotur« of alloy atóala 

oonitaalng ltoM.   largo lneroaae in daaand for alloy oona- 

truotional atoal and aprlnf atool ara axpaotod duo to 

pro émotion of railway rolling atookt auto anjânoa, «pringo 

for autoawbllaa and "afona, «to. 

6.11 
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»Llar •%••* 

TIN aoatoc-¥la<¿ allay ¿t^wl i)ow\nd if 

Inalante* ln Pif ••10,    liba proportionate Inoran« ta 

U im er loa» sibilar In »11 ih» aoetora.    Tfeoro la v*ry 

llitia proauotloa of alloy ani opaalal at««l e>aaaning 

ltaaa In Irvi at prenant.    Though own» tlfm ->f «Hay 

.tu«la vat rooordjd 1» officiai ititi Ilo« m ì^%
r<^ 

Um li» Itti, only <*eu* 1»   ^ *oni »o1*!* ** %aaou»n\»i 

for M aonaunrUan in tnc fir« of .-Ufi.    tiavral plan«« far 

aMMMafMWr« of llaa» maulrlng alia* ani a» JOì»1 «tool 

M fltat&aaary itoael oafla»a, rofctaalnr itatol «ojlaaa, 

aajiilptei», %ranafona*ra, oto ara «a** 

at tjgraialw alia* an* aportol ateol aovan! for 

>ttoa ^atlaat « a* 11,000 tau U lMt lo 

ta lanata te «f,000 %mm In Itti» 100,000 tu 

U off? aai U1.00C tea* in it«. 

fa» 

a fon 

fa» aaatifw franta rato for allât «toa** 

UN portai IMI ar4 tttt la t3.l pai 

Uten IM Hate« UN •» rafe graftn rato of 1,1 no» 

atool «arta« UH aaa» pariti,    fiala UfaW 

rala la «no rooult of t la« atertlaa, ita« rttn 

«liar ttoo   anwitalif laaartrkif •datiti 

aaa anaa/ aara oc an**ao oaninoan^o# anona aan) 

%a lo «atafcUaaoé Hi rate**. 

««•• 
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• -n^i •mljftië (e*ftt*d) 

•Ml«tf>t« 

Multiple rcfruiilon mml/siit *tth tutti mil inoma «al 

•f in4ui«trUl production   ,« tve tr4opo«éont v*rUbUa 

êms */ oo«puter progruNiliig.    %  j*u*ti§n éorivai la 

ï    • ftA.lt •  .«Il  •  .Otti 

A   •    fnfet of i^Auatrlul pre4uotl«i vi tu 
1*M* ut tfcy  ivonf« tmlua 

l«i    m    •    ItttsMl Ines* with SH.M M Ih* 
•va 
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m. ft mmm » MUMNV mmn tt» 

• - tteil émmt «nOraft« (oa«*t'd) 

élT»f|iM< la tho tmiiyiXjf «ni oenfuali* im turo »f bt«i« 

at«%la%la*l tete on allay »%—X fcajaj*« iurta« 

ta*» p4it yo(iw tablait ftr« ti.   «al« af UM pn«t ttMHafHaji 

fl«ur«a HM4 in %h   MMIT'I«. 

T*fel« ê~SS 

B»U*>'  OrMFiHI JON (^ PMfHfflOft 
IY 

(Ail fifW«* In Ihwimrt tant) 

Slapi* lu* le    ^     Mainala 

Iff!        «t.tt 41.0* IS.« 4t.H tt,te 
lift      H.M      to.it       ts.if *,•? «,m 
IMI       140,10 ft.lt        1*4.4« iH.it iN.it 

t •Ulaaml iMMb «• ta*ta*»*a«t vottajalt 
MM tf fiaigtiia pfièMtti M litip i BJü •» r*rteal< 
trtlawl immm ma mm f# 

1% «til fe  IMA ft« ftf *-U  «Ml %*#   a4a#la 

lif* «ilk *Uan«l ima» MI laétpwaaaajl vajptteU 

«at Mill pi* rifFaaill lit* *!%* mtiíaal iacea» ajat UAw 

•f U*M%f**l pr«**«tiaii «a Uro UÉap Mi t v«rlulN «a 

tiatMt to ** «rné-VM fardât, ««Mr«i« fcatfe m* Haa-tNM 

«Mirti« Mai *a»lt ftgmavia* wi%ü lutei af t»****«! 

M ftt    i ^v»«A v«rt*>ia fiv« ajMü lata* ftfwa*« 

traaj «fe~ Ét*»Ht— r«««!«** fr« UM P«MMI% of tu» 

4-»t 



é • •*•! dMMad M»ly«U («ant«*) 

•Ai »tfcar fQTMMlt 1« ém to UM <Uff«r«««e lu Tporoa«*. 

ttMlo MM oné»«*« *etfwd li bnimâ cm aioro-lovsl prolog- 

ti MM tfnl*n tafea luti lacount profanóle rtructt**! otoitf«f 

I« til« ••df>a*r, *\«r»-l«»«l projection* hy other Uohftlq»«« 

M» h» realUtU only in the ••\*> of duvelopel «Monad«» «ritti 

fftlrtf »VU* 11»  i -xnl w«ll eaUblUhel aafltmaptlon trinai, 

Vfctr» tannili ta SR\ relUblu dtt » paît eoMtnptloii «re 

•v*lla»l« over long perivi«.    In thw oa«o of frovli« ueono«*/ 

Ufej îtNfi, «1>M affanni bofeteun ttw and uaa f-**•&• t ttnrl 

»«»jeetlsM ta««! -m 3th«r •tttlftlanl Wotwlf«** tinaot U 

•esatta*!,    111« •»^«•e f jre—ttt «tilth are b«i« i « apetflt 

lttaft*tft*ttlaa aad  letali«! tuMljala of alla? »te«i 

L«l liée» tad «lero-level pri]oitiaM, %re tfcjrefofe, 

H* uHluM «llair 

•,t, 1,1 ma 4.0 per «mit if «te» 

•Wal AHM*! Il tft» y<Mf» ltf!, itff «»1 lttt 

fWpMttVWif.     «MM piflWlUM KN lw «MM  <• MM «Mt 

ef elfhljr d«r«!iBv.J lM*«trlUl*  1 eoaMue« «tu« %llaf 

•W»l eaa»«jB»ttsi f«tM •»«*•«• • n*1 U pur aent «f 

teajnge »Wei,   fm IMWJM», l« InrtU Mi» prvMttt lev*« * 

•!*•# fimi iMOTf<i9» I« t>iMJl 4 per «ex* ma 

It It et» • tiri t* toenail %» I ear ««it e* tttt. 
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6 - »%••! dMMAd analy«i* (tont'd) 

Ai Iran progr«»8lv«ly «nUrg«« UM industrial b*M 

for ite atnufaetur« of oapital good«, the dtmad for all-* 

•%M! will b« ttlBuUUd and will rtMh tho UfU 

t-tO 
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m. * 

KXMMIC NUBe OF FOnlOJLITI 

flu liant «oMMMliit «MlRary ttwiia and alloy 

•ta**« tj* lá«fiUfl«*.    ef Ih«««», tlM liant «MKifactur« af %*tl«a 1« 

MA lUmif U M takaa uf «n»n by UN,  for ananpU *ir«r*ft «nginM, 

itara, hmw «•t%ili*r|lt*l aajnipBafit «te mrm mclxtámá. 

rriMlniXjr.   li»!lit «y 1*W en Ih» Timi i iunr«* rttulte, 

•ni minili l«*»l« far liana «Man «NI uni IF —wfnaijr« «er« «acae- 

ta Miaraanai vtt» Mw «ntltlMtftflfi of eonmalag 1 Maat ria», 

II ant na Mflt&ntoi Mr« tat* afnvwpr&at« Mtjaataaata wart 

M Mm« MM   *lf*t  lmii fivM Nr ii»*taatrian 

ar uainff »*tl—U<, bat r-fU<?t « net*  r «aitati« 

hmmU m» %t*> MnrpM« nf nu ti 

II «n tt »»ini 

«na«* «*••• nel ••anftetwrwi »I nr ••«%, »at 

, MilnHi I % • U Una** »*»* «MI» 

•aart*la»i trm «IN afta»*aanj »atnaetll-i. 

Uf»U fev ItM,  ttw «a«*!* r.l • *»t m\»<+  <*f 

In» r*t« itti «  **•* *>#•• *ff4MI. 

In MN •f |t«na far ***** ém %m #**•#•* »f infer*.«40« 

•f ap*|«*l4«n KM «»%iu*i-, tia*»«r >«* 

I« 
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appendix 6*1 (continued) 

and rofroasion analyili of pMt cottauMption (In «ai«/ ouai oqulvelfnt 

lo latport figuro«) vu takun a« guido line* for dotarmininf futuro 

output lovel«,    Oraphieal ewtropolatIonia v*rc alao comparad with 

projection« dorivod fro« «tati«tieal »uthod« ao that the treal projected 

bjr tlao-trend and reffotiion analysis dee:  not widely diïfur fro« tho 

ourrent trondu. 

For ««MM It o«s production of which U oxpuotod by Iti2 but not 

•aril«r, tit© output hivwl« wort  dut.mlnud on th. basis of turtata of 

production lndioat,«d In reports ani proposal«.    In tho ente of lt«a 

praéucUo« of w ich li ««flnUaljr anticipated by 19ft, but for union 

•pooif i« propesala or r«#*rt« aro not available,  tftk* output Urul« 

•r   MtWatdd by th« aprlloatto« of ajsunod frevth r«U related to 

Itit ««•MBjptlo« lavala. 

tf UM 

Ht it «M lii« asttMtt ano »ufar «aehlnory, «huai»al jouipajiH 

tè* output lovait wart  calculated MWihf • • ort alt porcontaf» 

total, lutata «t m tu, «oc ter M all Mit  .»,ul«jiunt ,«J 

«po ne« ltfeulr te b.  ««Mif««tur^d i«üt«tiieu«lf «*M hr UM 

ulll Hill tu ioa»rt«d.   T» -   »««•««t^M •*" 

iot %e uhi«« desueti« output lavala WMT» rulota worn 

derived «s %•*» «»at« of e««e*rt*e« uHfc thv »<fct y<,a|i #r Maw« 

*r   «tu Mr« or i«#« a« thv »«•* i*«»l of Industrial 

If* It l**«4r to •*«** * itff «M IMI,   «te 

t* tjl HÜ« •*§, 

« • 
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raftflilî jj tfM? friil gf flrtd HMTYir 

îho output loyela obtainod «ftor aollootion of fiald aurvoy 

data toro «dortod for asoj§ein« tht; sto^l demand.    The ltoa* for 

lAieh output lovai« WQTö d@t rminvjd on th^ basi« of fioid survo» 

roault« ar« given below» 
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imMtu nlff -»"—•^ yff "tHfQ oonaldaratlan 
fc'«>r "RiiT\ 

Th<¿ plan programmas for itaaa undor iaploauntation or aolivo 

oenaidoration wore obtained fro» rulovant authoritlua and ûovornaaBt 

agonoioa auch aa tha Plan Organisation, Minia try of fconoaoT, Industrial 

Credit Bank, Bank Martas1, Induatrioa and Mining Duvelopaont fknk etc. 

The output lu vola for the fear s under study naaoljr 19ft, 197? and 

19t2 tiare oatiaatod giving duo conaidoration to technological faeton 

auch aa yield, produetion in initial yuara, and possible ost^nt of 

realisation of installed o&pacity.    Installed capaciti • onvlsafad 

for suoh itjna and the yjar of oowdaaioning aspootod aro fiv.n ta 

pago S. 

Tav fetperta of svito« go*r and oontrol gear fron 1944 to IN§ 

af« given bolowi 

ti.«     tm.m    u«.»«    at«««     «tt.a 

Plottod in a graph, th    aaport ftp**** »ha« a» avara*, li 

of a»«W Urn toay ISO ailli^n MaU (H# jr at,    NHMV r, Ihv rU. I« 

at tht« rat*. ••— t hw   «r*«tw4 t    sonila*   ll»a«f tftitaly, 

It U lajáaaJ to aMaa« tftot at as»* paia» Ila» rat- »f 
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MHMMMr  «   »Mil  MMAMO  M  HUN 

tel (tanliMMHl) 

Fr Jüotioh hi buon aado   n thu baa is of thu past growth rato 

»f li pm cunt and    tit put lovula thus obtained aro givon bo low» 

Ls* 

Itft 
IMI 

(hit out tt3M> 

5Ü X .6    •        55t    *        Ml •        552 «        86* 
üU X .fi •        BUS    »        §63 •        003 »   1 546 

I 546 x .15 •    1 54«    •   1 Ml •    1 546 •   2 717 

Ifci hull ¡if fltfrtktiiffl 

Ufe hmmá flf«r.ju ^tisatod for ears aro a« follows» 

•O 090 91 000 

"HC 
lèi 000 

fur ttihUtftliir potr 1 JIW/ìIVJ« will bo obvious]/ äqual to 

ft» «if« *bl«n *»<   putr 1   nginoa.   In veníalas suoh as trucks, 

wis Uosel Jiwjmuií   tr  utilisod.    Though tho domand for yohioular 

i ««futas Mali by tO.OOu in ltft, lniigonous production najr not 

l*),0tX) as thy praf^sud plant far vottivtilar potrol anginas is 

•rt Us«l/ to bu eoanissl nul buforo mid DTg,   fhoroaftar it Is 

r»«* iMl.lv tu «MHMt tfctt th. production of onglnos will bo augnontod 

to iatsjli up wit« thu ¿on Mid. 

Putii« lisjm sputen uqtilpitfilt valuad at 2i million Rials was 

lapMi^d m Itili,   fe«*d on i trow* rut« of 10 pur oant observed 

fot ilrtuPtfiAl proJustt»*, tno r^ain» itts by »W will bo of the 

-10. 
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Appondix 6-1 (continued) 

value of 72 million Rials,    It is axpootod that wrttU ite»« «uoh 

as amplifiera, rolays ate, whioh will account for approxlnatoly 10 pat 

cent of the total demand will bo manufactured in Iran by that time. 

Taking the sarà« growth rato of 10 per cent boyond 1977, tho oatlaatod 

demand will bo of the value of ISO million Ríale.   Tho porountaffo of 

indigenous nanufftcturc by 1902 is assumed at SO por cont, that la of 

60 million Rials in valu«. 

Textile nachlnorr 

According to information obtained fro« the Res «aran Oantv« Ml 

Textile Induatry In Iran, the only textil« machinery te be —nfailM«4 

by 1902 is for ootton textiles.   Aftor It Of only, effort! nay »a nada 

to manufacture wool and otilar textile maohinory.   Investment in tho 

noar futuro will thua bo ooafinod to ootton textile aaaliUiy.   The 

plant for textil« maohinory li llkoly to go into production only i« 

1972,   The total inveetnont enviaagod during tee Fourth Plan on 

naohinory for ootton tastilo« is 11,627 million Mala, that if M* 

rnilli >n Rials nor yoar out of whioh 100 Million Rials if isBoatoi to 

be producod in 1972«   Taking a frovth rat« of It par oont aar fiat 

beyond 1972, tho invoetoont on textile raaohlnory will anonnt to 

4,065 million Rials par yoar by 1977.   Of tola, 9,000 nillion Malt 

la takon as inroatnont for indicönous production in 1977.   On tao 

basis of 10 par «ent growth rate per yoar, 4,100 million Riala 1« 

takon aa iaUgonou« Inveatoont by 1902» 

-11- 
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Appendix 6-2 

BASIC I0OWMIC INDICATORS OF IRAN 
Appendix 6-2 

9 I960 ¿¿g 1962 im 1964 1215 1966 1967 1968 

.9 289.6 295.0 301.6 323*0 334.2 376.7 412.8 497.4 550.0 

.3 13.0 12.9 12.9 13.4 13.5 14.9 15.9 18.6 22.5 

.7 2?.2 22.8 23.4 24.0 24.7 25.3 26.0 26.7 27.5 

.1 316.1 334.9 356.1 375.3 427.1 473.1 517.7 580.4 641.5 

.1 56.5 S5.3 43.7 49.4 63.9 82.0 90.0 108.0 124.2 

.0 17.9 19.1 18.8 20.2 21.9 26.1 29.8 36.75 38.Of 

.0 75.0 61.0 92.0 100.0 114.0 127.0 143.0 170.0 181 .C 

7.4 333.3 341.3 350.0 374.1 387.9 437.3 480.8 562.4 624.0 

txatlon and amortisation of fixed capital from groes national produot. 

tment plu« exports of goods and   services, consumption by both private and public seotora minus imports of 

fin s gives gross national produot. 

.eneran. 

I    SECTION   2     1 
- 25 - 
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IRAN 

350.0 

Appendix 6-2 

m ¿212 |964 1261 ¡m mi im 

01.6 32? »0 334.2 376.7 412.8 497.4 550.0 

12.9 13.4 13.5 14.9 15.9 18.6 22.5 

23.4 24.0 24.7 25.3 26.0 26.7 27.5 

,56.1 375.3 427.1 473.1 317.7 580.4 641.5 

43.7 49.4 63.9 82.0 90.0 108.0 134.2 

le .8 20.2 21.9 26.1 29.8 36.75 38.06 

92.0 100.0 114.0 127.0 143.0 170.0 181.0 

m.1 387.9 437.3 480.8 562.4 624.0 

d capital from groas national produot. 

services, consumption by both privat, and public .actors minus import, of 

ict. 

f~sTcTîïiTT 
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Appendix 6-3 

PROGRAMME OF RAILWAYS 

The entire programme of construction of railway lines may be 

divided into two categories, namely those (i) under construction and 

(ii) proposed. 

Railway lines under oon^mctiop 

At present about 800 ton of railway lines are under construction 

in accordance with Bad-Yazd, Sarafhane-Ghotoor and Lufia-Zulfa 

schémas.    The schemes are expected to be completed by 1971 and conse- 

quently there will be no demand of steel on this account beyond 1971. 

fiattway unti nrçrowfl 

The Fourth Plcn is scheduled to end by 1972, and about 1,500 km 

of railway track is proposed to be laid during the plan period under 

the Bad-Isfahan-Yazd    and Yezd-Korman schomos. 

It is assumed that the construction of those linos will bo 

oqually phased over tho fivu yoors of tho Plan, with an additional 

50 km in the last yoer of tho Plan, nunoly 1972.    Thus, the railway 

traek length to bo built in 1972 will amount to 550 k». 

- 86 - 
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Appendix 6-S (continued) 

During the Fifth Plan, 2,060 km of now railway lino« aro 

proposed to bu constructed.    Tho programme oí construction is as 

follOWSt 

Sector 

Karman-Zahadon •. 
Yasd-Kormon-Bandar Abbas ,. 
Ghasr-Shirin-Savuh ,. 

Total .. 

Truok/km 

625 
625 
800 

2 050 

Out Q£ 2,050 km of now railway linee proposed, it ia envisaged 

that 1,600 km of new track urgently required to service thu petro- 

chemical complox at Bandar Abbas will be oomploted during tho Fifth 

Plan,    Thero may bo spill-over of tho Karman-Zohad^n sector to the 

next Plan,    In tho Sixth Plan, to meet tho needs of steel and 

aluminium industries strongthoning of Abadan-i&waz-arak trunk rout o 

will be required.    It is envisaged that in addition to any spill- 

over fro» tilo Fifth Plan, 600 km of new railway linos will be laid 

during tho Sixth Plan,    The programme of construction is summarised 

in Table 6,3»1. 

Concreto proposals for electrification have not yet been 

formulated.    Tentative schönes have, howovor, been drawn up for 

electrification of the trunk route to Bandar *bbas and of the 

Bad-Isfahan-Yasd section.    The total route length is ostimctod 

at 1,426 km as under* 

- 27 - 
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UNW0 MATONS (NOWTWAl MMEIOMUNT OACANfZATION 

mummm or tmu M«MND m «UM 

Ïasd-Korman main lino to Bandar Jibbas 
Ghom to Bud 
Bad-lofahen-ïuzd 

iota 

krorth/la 
625 
150 
S50 

Of this, a 550 km longth is oxpoctod to be completad during 

tho Fifth Plan and tho balance in tho Sixth Plc;n.    So tho oloctrifi- 

Oütion oí 875 ira, in addition to othor sahornos which may bo proposod 

in the interim, will bo taker up in tho Sixth Plan poriod.    It is 

eetiaotod thot routo longth oluctrifiud in 1982 will bo 300 km. 

Susmorising, tho annual railway routo oloctrifia-tion programmo 

will bo os shown bolowi 

L4i 

1972 
1977 
1982 

Routu length 

km 

100 
150 # 
300 

¡¡/ It is assumed th. t thu construction of 550 km of 
railway tr..ck will bo oqually spread ovor tho fi*» 
yocre with or; additional 50 km for tho year ifTf. 

aiinnlllnr md itfrty w<?rfr 
For signalling and safoty works, only now linos to bo luid 

aro to be oonsidorod, namoly 350 km in 1972, 300 Ian in 1977 and 

eOO ion in 1982. 
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UNfTIO HATtONS tHOWTHM. MVIlOMMfMT ONCANfZATiON 

mumuir « tntit MAMNo m »m 

Tho oxisting track length in Iran is 3,620 km.    Including 

1,810 Ian for sidings otc, tho total track lungth will bo 5,430 km. 

On an avorago, ronawul frequency is once in 40 yi^rs, which givos 

o ronowal rato of 186 km por yoar.    It may bo montionod, howaver, 

that thu ronowal requirements will incruaso gradually as track lungth 

goQB upj  but in viow of tho long timo interval of 40 yoare botwoon 

ronowols, tho of foot on stool dum>.nd may bo considered nugligiblo 

for tho purposo of tho pruscnt study, 

i^ort from traok ronowal, stool is also rcquirod for mainton- 

anoo of rolling atoóle.   For this study, only wugon ocintononce 

roquiromonta have boon taken into account.     Tho total number of 

wagon» on lino in 1969 woo rocordud ca 5,768.    Taking froquoncy of 

overhaul to bo onco in throe years, tho total number of wagons ovor- 

haul .d In 1969 would bo 1,922.    For subsequent years, tho number of 

wogons to be »anufactured and plaoed on line have boon added to tho 

total 'park', QS shown in Tablo 6-3-2. 

1989 
1972 
1977 
1982 

Tablo 6-3-2 

NIMBAR OF WifiONS F0H ÛVuRiÀUL 

No, of wogons 
on lino 

5 768 
6 800 
9 000 
IS 200 

No, of wagons 

1 922 
2 200 
3 000 
4 400 
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i-ppbnrtix 6-4 

PROUUiMB FOR I'OWER QBNHCTIOÏi AND TR.JMHSSION 

The Ministry of Water and Power hae prepared a planned programme 

for generation and distribution of power spread over a period of twenty 

years, that is up to the end of the Seventh Plan.    This has been taken 

as the guide line for estimating powor generation am distribution 

for thö years 1972, 1977 and 1982. 

flifltntini Biffini iiY 

According to information obtainod from the Ministry of Water 

and Power, powor generating capacities proposed for installation by 

the und of oaoh plan period, commencing with the Third Plan oro 

given la Table 6-4-1. 

Tabic 6-4-1 

IHSTALLÄD CAPACITY jj THE JfiND OF PUN PERIOD 
COMMENCING VrtTH TH£ THIRD PUN 

f ftWffr raw 

Iranian       A.D. 

""ft 
SWäÜÜäL 

Sot        Total capacity 
latían   Mgää     smSà2& avoilnhlo 

MW MU NW MW 

III 
IV 

V   j 
VI w 

1546 
1961 
1866 
1S61 

1967 
1972 
1977 
1962 

1 904 
2 189 
2 725 

216 
40 

1 688 
2 149 
2 726 

864 
2 552 
4 701 
7 426 

S/   The instsllod oapacity at the end of the Sixth Plan has been 
estimated on the basis of 7% growth rato. 
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Appendix 6-4 (continued) 

Assuming that addition of capacity will bo achieved by ouqily phasod 

programmes! the yoarly additions will bo as givon in Table 6-4-2. 

Table 6-4-2 

ADDITIONS TO POWER GENERATING CAPACITY 

Urn 

IV 
v 

VI 

Iranian 

1551 
1556 
1561 

sqtf yotf 
A.D. 

1972 
1977 
1982 

MW 

1 688 
2 149 
2 725 

Yearly addition 

558 
450 
545 

Additional power gonorating stations proposod by tho Ministry of 

Water and Power need tc be tckun into considération for oho citing 

tho powor generating oapaoity likely to bu available in the y o are 

1072, 1977 and 1982. 

Additional generating stations and the capacities proposod 

for tho Fourth Plan poriod are given in Table 6-4-5. 

Table 6-4-5 

QIlifiRATING STATIONS «ND CAPACITIESI  FOURTH PUN PERIOD 

Location 

Moghan dorn 
Gorges 
Menjil 
Amir Kabir 
Sanandez 
Reçu Sah 
Kerun 

I2&&1 

CûDûûitv (MU) 
Hydol Thoraal Total 

20 . 20 
- 100 100 
- 100 100 
45 - 45 
- 15 15 

1 000 - 1 000 

__m m _ig& 

1 485 m 1648 
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i^ppondix 6-4 (continued) 

Assuming on equally phased programmo, the yoorly additions of 

generating oapaoity will bo as followsi 

Type of 
generator 

fydol 
Thormal 

Total uddition 
of çwfflty 

MU 

1 463 
.-Ufi 

Total 1 698 

Yearly 
addition 

MM 

296.60 
43.00 

338.50 

In viov of tho rapid industrialisation programme and rural 

electrification sohome proposed for tho Fourth Plan, tho total 

odditipnel power gonoration in 1972 may bo taken as 350 MW, consisting 

of 500 MM hydol power and 50 MW thormal power» 

The generator additions proposed for tho Fifth Plan period 

are given in Table 6-4-4. 

Table 6-4-4 

G£NER,.TING STATIONS itND CüPüCITIASI FIFTH PLtfi PERIOD 

sydoì Trienal Total 

Tabris                    . 100 . 100 
Mamil                     . . 100 100 
Tarasht                  . , 140 140 
Karun                     . 510 - 610 
Run of river         • L8QP. -Jm-m JJflß 

To^flj im gis 2 OSO 

On the basis of an equally phased programmo, the yoarly 

additions of goaorating capacity will be o» followsi 
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Appendix 6-1 (continued) 

The roquiremonts for original equipment for the year 1977 and 

1982 aro 100,000 NOB and 150,000 Nos respectively corr«Bponding to 

the requirement of the sewing machine for the years 1977 and 1982. 

Replacement is taken at the rato of two por machine.    So total demand 

for sewing machine needles will bo 300,000 and 450,000 Nos for 1977 

and 1982 respectively corresponding to 1.25 and 1.87 tons. 

Umbrella ribs 

Nò import data is available.    Nc information whether manufacture 

of umbrella ribs will be taken up was also not available.   Demand 

data was evolved for 1977 and 1982 on the assumption that its manu- 

facture might bo taken up.    Therefore,  the requirements were calculated 

on the basis of Indian consumption figures based on correlation of 

population and umbrella ribs.   According to Indian estimates, the 

ratio of umbrella ribs to population is l per cent.    Iran being a 

drier oountry compared to India a lower ratio of 0.7 was adopted, 

to allow for olimatic differences and habits between tho two countries. 

On this basis, tho requirements of umbrella ribs in Iran is as follows* 

loar 

1972 
1977 
1982 

Population W 
millions 

30.455 
35.500 
42.300 

fobrollft fIDS 
millions 

0.21 
0.25 
0.30 

a/ On the basis of formula P = Poo1"* where 

Po = initial population 
r « growth rate 
t  s time 
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UN/TIO NATtONS INMffTftML Of VUOPMfNT MGtfNZftfMN 

MMHMMT   W  imi   MAUNC  IN  «MM 

Type of 
generator 

Hydel 
Ther/nal       .. 

Totoj 

Total addition 
_QJL capacity 

1 810 
_£ÌP. 

um 

Yoarly 
addition 

MW 
362 

¿IP. 

The abovo figuro of 410 MW of additional capacity por yoar 

tallies moro or loss with the yoarly addition givun in Table 6-4-2. 

Gyrating capaci* added in 1977 has thoroforo boon takon as 410 MW. 

Though .tros. i. on installation of hydol powor capacity, tho gas 

turbins is likely to play an portant rolo in Iran's future powor 

generation schemes.   Keeping thi. in view, tho additional generating 

capacity of 410 MW p.r yoar is takon to consist of 550 MW hydel 

powor and 60 MW thermal power. 

The new generating stations und capacities proposed for tho 

Sixth Plan period ara given in Tablo 6-4-5. 

Tablo 6-4-5 

(rtWHUnm STATIONS AND CtfACITIESi SIXTH PUN PÄRI0D 

¿fiflilkiflA 

Nashad 
Retuseh 
Karun 
Bun of river 

Msà - 

Hydel 

500 
1 200 
-ÄUÖ 

um 

Capacity (MW) 
Thermal 

100 

10Q 

Total 

100 
500 

1 200 

2 700 
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if>pondix 6-4 (oontlnuod) 

Assuming that tho construction programmo will bo oquully phasod, 

the yearly addition of generating capacity will bo as followsi 

Typo of 
generator 

H/dol 
Thermal 

Total 

Total addition 
of capacity 

MW 

2 600 
-JflB 

2 700 

Yearly 
addition 

MW 

520 

On tho basis of 7 por cont growth rate on 1977 figures, tho 

total annual additional generating capacity will bo 545 MW, which 

agroes well with 540 MW givon abovo.    Howevor, thermal generating 

capacity of 20 MW is much lowor than 60 MW assumed for 1977. 

Therefore, a 60 MW thermal generating capacity has boon assumed 

for 1982 also and tho balance 485 MW for hydel generation. 

£Efiflli*lli£& 

Tho transmission programmo drawn up by tho Ministry of Wator 

and Power indicates the route lengths of various linos olroady 

finalised/or under consideration.   Thoso aro givon in Tablo 6-4-6. 

Table 6-4-6 

ROUTE LKNGTH OF POWfll TRANSMISSION LINES 

400 kV 
280 kV 
152 kV and Mow 

JOOUL 
III        IV .V. 
ka        km km 

600 
780     1 840 
675     ¿_9Jß 

1 650 
1 100 

V] 
km 

500 
1 450 
Lifip. 

Tofral 2,, Q¿5    5 750      sjßß     4_2fi£ 
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içpendix 6-4 (oontinuod) 

assuming an oquolly phcsud programmo, tho ave rogo yoarly routo 

longth installod will bo as glvon in Tablo 6-4-7. 

Tublo 6-4-7 

YiiJíLY PROCMMO; OF ROUTE UiNGTH OF LINUS 

Ufl9 YO^Mtf 

400 kV 
250 kV 
152 kV and below 

11 
km 

568 
-ZfiS 

km 

326 
220 
m 

Total 1 ISO 676 

ja 
km 

100 
290 
420 

m 

Tho yearly estimates dorlved by oqual phasing for the different 

plans given in Tablo 6-4-7 show a marked discrepancy in 400 kV linos 

which has jumped from nil to 326 km in tho Fifth Flan and dropped eete 

sharply in tho Sixth Plan.   Tho stoody growth in industrialisation 

will necessitate inoroasing transmission of power by 400 kV linos 

and it is pre sumo d that thoro will b« greater emphasis on 400 kV 

linas during the Sixth Plan than indicated by Table 6-4-7.    Consi- 

dering all transmission line voltages, the total yearly estimate for 

the Fifth Plan seems to be too low in comparison with the Fourth Plan, 

Therefore, the programmes for 1972, 1977 and 1982 have been estimated 

not on the basis of equally phased programmes but on the basis of a 

staggered programme given in Table 6-4-8, BO quenco s of which have 

been fixed on the basis of discussions with the Ministry of Water 

and Powor. 
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Tabla 6-4- 

Sr^GOBUED PROaPUMB OF ROUT • 

(¿11 figures in 

VfotMafr.ki   Sinn 

400 kV y 

230 kV i/ 

132 kV and below â/ 

u* 1221 Ulfi. ititi ititi 1211 1974 

- - - - - 100 100 

200 230 500» 340 «30 200 200 

500 500 400 3 OD 200 650 650 

a/ Tho toted routj length« proposed for the different periods have been staggered, taking into com'. 
the ïifth Plan ie ¿.,630 ka. It has been estimated that only 800 ki, that is about 50 por cunt wj 
be oompleted in the Sixth Plan, together with its own small programme of 500 km, 

y Out of 1.840 m prwpoaeé for the Fourth Plan, it is estimated that the bulk amounting to 1,500 \.: 
over into the .'iiwh Flan and together with 1,100 km proposed for the Fifth Plan, a tota of 1,4c! 

e/   Out of 3,910 UT propesed for tho Fourth Plan, it is estimated that only 1.900 km will be aotualr 
tho Fifth Pit-n.   Together with 650 km proposed for the Fifth Plan, the total amounts to 2.660 to 
a oaxry-over oi ¿10 ta into the Sixth Plan.   Together with 2,100 k proposed for the Sixth plan 
Sixth píen period. 

|    SECTION   1     | 



Táblo 6-4-8 

STitGGBlID PROQPUMB OF ROUTS LfiiCffH OF LIMB 

(All figures In km) 

Table 6-4-6 

U'77 1978 
Sixth PlâIL. 

Wl Wl 1974 1975 1976 Uli im ¿¿fil 121» 

- 100 100 300 300 200 300 250 250 300 300 

t»o 800 300 2*0 too 450 too 200 300 350 500 

200 610 •90 500 400 2'JO 600 550 450 400 310 

.en staggered, taking into consideration the throw-forward possibility.   Total route ^¡^K^will 
k», that is aboutio per oont will be actually aehievoù within the Fifth Plan period.    Balanee 830 km will 

ranime of 500 km« 

Lt the bulk amounting to 1,500 km will be completed within cho plan poriod.   The remaining 340 km is carried 
the Fifth Plan, a total of 1,400 tan is expected to be conploted in the Fifth Plan. 

:t only 1,900 km will be actually completed during the plan period and the ^a^d/i^^^Trj!d
m

0^a^ 
:., the to(al amounts to 2,660 km. It is expected that ¿,450 to will bo completed in the Fifth Plan, leaving 

hL proposed for the Sixth Plan itself, it is expected thct a totel of 2,310 km will be completed in the 

SECTION   2 
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Ó-4-8 

FdOUTS LENCffH OF UXB 

s in km) 

Table 6-4-8 

ftAjiflM •   „ Mrthfiü 

tOO 300 

JO       ato 

50 SOD 

U'77 

200 200 

MO 450 

400 250 

fi?a 19T9 IMO im 35 

300 250 250 300 300 

SOU 200 800 350 100 

600 550 450 400 310 

consideration the throw-forward possibility.   Total route length proposed £or 
at will be actually achieved within the Fifth Plan period.    Balance 830 km will 

^00 km wiU be completed within the plan period.   The remaining 340 km is carried 
' 1,400 km is expected to be completed in the Fifth Plan. 

uially oompleted during tho plan period and the balano** will be carried over to 
JQ km.   It is expected thit ¿,450 ko will bo oompleted in the Fifth Pisa, leaving 
;>lon itself, it ie expected that a total of 2,310 km will be completed in the 

f   STCT ION   3 
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Appendix 6-5 

NOTE ON ORDINARY STEEL CONSUMPTION NORMS 

The end-use method adopted for this study requires establish- 

ing norms of ordinary and alloy steel consumption for each consuming 

item.    However, it may be mentioned here that certain items consume 

only either ordinary steel or alloy steel, and in some cases the 

amount consumed is insignificant.   Accordingly changes have been 

incorporated in the list for assessing the ordinary and alloy steel 

requirement.    Sixty-nine items/products in the organised industrial 

sector were identified as accounting for bulk of the consumption of 

steel.    Of these sixty-nine items, seventeen do not consume alloy 

and special steel and consequently, for calculating alloy steel 

consumption norms these items were excluded.    On the other hand, 

additional items such as raaor blades, hacksaw and bandsaw blades 

and hand tools, which consume alloy steel, have been incorporated 

in the list.    Items like aircraft engine, turbo-generator, diesel, 

steam and electric locomotive have not been considered at all, 

mainly because the possibility of these being manufactured indige- 

nously «ven by 1982 is rather remote.    For such items no norms of 

consumption need to be evolved. 

Although a large number of the items considered are not 

produeed at present in Iran, there are definite plans for production 
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Appendix 6-5 (continued) 

of «any of these in the near future. Some are expected to be under 

production by 19T2, soac by 19T7 and others by 1982. For all such 

items consumption norms have be un formulated on the basis of prac- 

tices obtaining in other developing countries which approximate to 

Iranian conditions. The practice» followed in Indian industries for 

these products are therefore considered relevant to formulatine the 

consumption norms. 

nie steel requirement for each item comprises the steel con- 

tent of thb product plus the process scrap fonerated during its 

manufacture. The norms are given in terms of kilograms of ordinary 

sttol/alloy steel per unit of output or value. In ease of alloy 

steel consumption norms, indirect consumption relating to tools and 

tackles, dies et« required for manufacturing the products and/or 

parts have not been included. An overall requirement on this acc- 

ount has been estimated on the basis of percentage of tot 1 alloys 

and speelal steel. An attempt has also been made to breakdown tfau 

total steel consumption norms in torme of the various types of 

ordinary steels and alloy steels covered In this study. Brief 

explanatory notes on the derivation of norms for each item, soctor- 

wise, are given below 

Consumption of ordinary steel has bee« lmélomted in ime 

Technology tepori for Wmgon Manufacturing Plant. Por ime 
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VMHf NAfMMI MMftftMl MUtOMMIMT <MS*MlAr<QN 

MMHMNr •> itmu mmmm m mm 

of 100 four-ftjüe MfOM (§-wl»««lon),  ftet.1 roqulr»*«nt would amount 

io 1,010 toi»,  that U 10,* tuns per a-vhetler wagon, which agraes 

wall with %tw »ncuapUon nom in Indian practice.   The breakdown of 

orÜMfy «%«äl raquire**nt bjr product ontngoricB according to the 

Mi«ri»i b*l*fto« ih««t given  In the Taehn logy Ftoport is given below: 

Consumption p*.r wagon 
1 

îot*l »trw«tur%l 

fc* r»ll«4 ftrlp/adeot    .. 

tutet 

552 

i nt 

5 iSI 

S MS 

i cm 

MUSE 

Proa %K» ft»%.rUl» Ml^n», giTwn in th   T(*hnology FUport, ti» 

foiling «MM In*» hmm e*olv*4¡ 

trt * 11** ««*»/»*•«* 

MO.O 
i «»,0 

M.i 

«0 
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Appendix 6*5 (continued) 

Blllf I *ffl» i#Ki-buafla 

According to information obtained from the manufacturers, the 

oonsuaption of ordinary stool for buses and mini-buses is as follows: 

Buses 

HiWflfiliirir  

Iran National 
Iran Pep» 
Faro-lux 
Industrial Auto-bus Consortium .. 

No of 
bl 

1 200 
65 

144 
210 

Ordinary steel 

2 900 
3 050 
2 700 
3 000 

Weighted average consumption per unit of production 

- 1 gfl i g ffi> • fofcl^Q l m I yW • 8tf I ? MP - 2 950 kg 

MOL 

Iran National 
Ivan rtjraa 
Fars-lux 
Industrial Auto-bus Consortium .. 

No of 
«Utti 

2 400 
IS 
16 
73 

Ordinary steel 
99niMrti°n/tfitt 

1 tso 
1 600 
1 650 
1 700 

Weighted avarage oonsuiption per unit of production 

if • 1T99. i T> « i «eo kg 

TI» eesjMned oonsuaption non for buses and mini-buses sen 

be detsrsined en weight basis of oonsuaption for oaoh. 
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Appondix 6-1 (continued) 

Ae no indigenous production capacity is envisaged before 1975, 

forecasts for 1977 and 1982 only wore takon into consideration, and 

the estimated demand of unbrella ribs will bo 250,000 and 300,000 

Nbs respectively. 

Wire netting and wire products 

The requirement of wire netting and wire products in countrios 

of the level of development of Iran is about 15 per cont of the total 

wire requirement.    On tho basis the requirement for wire netting and 

wire products would bo 2,080,  3,112 and 6,400 tons for the years 

1972, 1977 and 1982 respectively. 

Foreoast by other methods 

ACSR core wire 

Stool wire core is used for reinforcing the aluminium conductor 

used for powor transmission.    Transmission lino programme indicated 

by tho Mini,try of Water and Power arc as follows» 

Location 

1972 

1977 

Rezasah - Tehoran 
Roeasah - Ahyaz 

Isfahan - Tehoran 
Rezasah - Arak 
Arak       - Tehoran 
Arak       - Toheran 
Rozasah - Kasu 

1982     Rozasah - Tehoran 

Length of lino 
km 

150 

700 

430 
275 
275 
275 
35 

riso" 
S§2 

Aluminium 
required 

tone 

450 
1 650 
2 100 

1 290 
825 
825 
825 
105 

3870 
1 650 

Sources    Ministry of Water and Power, Government of Iran, 

a/   Aluminium required is 3 tons per kilometre. 
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Appendix 6-5 (continued) 

Buses                             Mlnl-buseB Weighted average 
iSa^Eám g9ñtWUo"   ££2a|^lffî £2QIUgUS&    for fll W^rti?» 

1 619 2 950 2 504 1 680 2 950 x HÒK-fef JU-¿£2 

Allowing 15« for «stage   = £-|§°. 

s   2 200 

=   2 590 kg 

The breakdown of oontumption by product categories aooording to 

the information reoeived from the manufacturers referred to is as 

follow«i 

Consumption 
PtfJffi 

Angles 60 
Plates 500 
Cold rolled atrip/sheet . 
Hot rolled atrip/sheet    . 

1 500 
100 

Oalvanised «meets SO 
Bar« and rods 250 
Pipe« and tubes .     _¿2o 

Satt a sto 

Nonat for passenger oars were derived from data obtained fron 

the naftufaeturor«.   Tasse are as follows » 

Prgduetian 
Io 

Jeep Co   ..       5 000 
Ina National ..     It 500 

a/ iMludes wastage • 400. 

Steel consumption 

X SCO 
•»0 
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Appendix 6-5 (continued) 

The weighted average of consumption 

• 5 000 x 1 30Q »19 500 x 650   - 794 kg 

Truoks 

Trucks are manufaotured by Ley land and Kareigh.    No information 

was available from Kareigh.   Unit consumption for trucks was calculated 

on the basis of information from Leyland only.   Layland is now manu- 

facturing three types of trucks which are representative of the common 

types in use now and which are likely to continue to be used in future 

in Iran.    Therefore, the unit consumption derived from the three types 

of trucks manufactured by Leyland may be assumed as representing a 

realistic consumption norm for trucks. 

In» <* trac* 

Super Comet 
Super Hippo 
Triumph Pony 

fro<|lcH9ÌT 
No 

i 200 
250 

1 000 

kg 
2 250 
2 000 
1 450 

The weighted average of consumption 

• HW I 1 t9j |J Mfejj fO y M° « * 00° *   1870 kg 

The breakdown of unit consumption by product categories as per 

Leyland's practice is as follows: 

Product category CoiffligUon Pf T Wat if 
Channels 
Angles 
Tees 
Plates 
C.R. sheets/strip 
H.R. sheets/strip 
Oalvanised 
Bars and rods 
Pipes and tubes 

Total 

30 
50 
10 

500 
1 000 

50 
50 

150 
 22 
1 870 
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Jeep*, station wagons, ambulances and vannets 

The unit consumption for Jeep, station wagon and vannet is 

lower than that in other countries as aluminium is used extensively 

for chassis panels.    Aluminium is used to the extent of approximately 

40 per sent.   As a result, the average steel consumption per unit in 

other countries is 900 kg, whereas in Iran it is about 540 kg.   Land 

Rover Company are actually using 537 kg,and this unit consumption 

figure was adopted.    The breakdown of 537 kg by product categories 

is given belowi 

frate* «tttw SSSÊM 

Plates *. 
Cold rolled sheet 
Hot rolled sheet 
Wires 
Bars and rods .. 
Pipes and tubes 

¡ft!01! 

15 
400 

60 
2 

25 

per unit 

Motor «rales, scooters and monede 

Noter «grêles, soootere and mopeds are not manufactured at 

présent in Iran and no norms oould therefore be determined on the 

basis of field surrey.   However, there are plans for their produc- 

tion in Iran in future.   As the production programmes for motor 

oyóles, soootere and mopeds will change, the combined norms of 

consumption will be different for the periods under purview. 

The norms of ooneumption thus calculated are as follows t 
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Product category 

Platea 
Cold rolled sheet/strip 
Hot rolled ahuct/atrlp 
Wires 
Bars and rods    .. 
Pipes and tubes 

Total 

Consumption per unit 
972 19?7 Î982 
kg kg kg 

6.2 
26.4 
3.6 
0.6 
5.3 
4.9 

4710 

6.0 
26.0 
3.5 
0.5 
5.2 
4.8 

46.0 

5.8 
25.5 
3.5 
0.5 
5.0 
4.7 

45.0 

Autobus an«im«rt^ 

In collaboration with Mitsubishi, Japan, Iran is contempla- 

ting to set up an automobile ancillary plant.    The itoma to be 

manufactured include self-starter,  horn-relay, sparking plugs, 

•hook absorber, carburettor etc.    The total value of automobile 

aneillaries manufactured will be 150 million Biais in 1972 and 

ordinary steel requirement will be 808.5 tons.    This gives a 

requirement of 5.39 ton/million Rials.   According to the material 

list given by Mitsubishi, the breakdown by categories is as 

follows s 

.       Product cateanry 

Plates 
Cold rolled sheet/strip 
Hot rolled sheet/strip 
Galvanised sheets 
Bara and rods 
Pipes and tubes 

Total 

Consumption per 
lot 
kg 

3 700 
400 
520 
510 
160 

¿_22fi 
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Vehicular diesel engine 

The manufacture of diesel engines for buses, mini-buses and 

trueks will be undertaken in plants being set up in Tabriz by the 

two leading manufacturers - Dormán and Leylnnd.    The unit consump- 

tion of steel according to information furnished by theso firms is 

given belowt 

 Product category 

Angles 
Plates 
Cold rolled sheet/strip 
Hot rolled sheet/strip 
Bars and rods     .. 
Pipes and tubes .. 

Total 

Consumption per unit 
kg 

6 
180 

2 
30 
22 
3 

2£3 

Bioyolea complete 

At present there is no manufacturer in Iran of complete 

bicycles.    There are only 3ome assembly shops.    No detailed 

norms by categories could bu obtained, but as bicycles in gene- 

ral differ little from country to country, Indian norms were 

adopted as fairly representative.     The unit consumption of steel 

for bicycles Is  as follows: 

f*9ftlrt MWn  Consumption per unit 

Cold rolled sheet/strip 
Hot rolled sheet/at rip 
Wire 
Bars and rods 
Pipes and tubes .. 

Total 

8.6 
0.9 
2.0 
7.5 
4.2 
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p. Mmwitf/ipgT 
Eie etrio transformera 

Consumption figures were obtained from Siemens and Iran 

Transió.    These were compared with Indian norms and suitably 

adjusted in accordance with the manufacturing programme of big 

transformers.    The unit consumption per 1,000 kVA thus derived 

is given belowt 

Product category 

Beams • • 
Channels 
Angles 
Plates 
Hot rolled she et /strip 
Bars and rods    .. 
Pipes and tubes 

Total 

Consumption per unit 
kg 

14.0 
250.0 
130.0 
477.0 
116.0 
69.0 

325.0 

è 381,0 

Electric motora 

Th&re is no manufacture of electric motora in Iran at 

present.    On the basis of consumption by Indian manufacturers 

as well as information furnished by the Researoh Centre, the 

consumption per 1,000 kW is given below: 

Produot category  

Cold rolled sheets/atrip 
Hot rolled sheets/strip 
Bara and rods 

Total 

Consumption per unit 

• * 

48 
500.0 
156.0 
n0|Q 
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Switchgear and control gear 

The consumption per million Rials of domestic input, which 

implies the amount envisaged as likely indigenous production, was 

calculated from the information givon by Siemens Company.    These 

are as follows: 

Product category 

Channels 
Angles 
Plates 
Cold rolled sheets/strip 
Bars and rods      .. 
Pipes and tubes .. 

Total 

Consumption per unit 

120 
300 
250 

1 750 
450 

3 230 

Transmission towera 

This is a fabricated item. Taking approximate wastage of 

10 per cent, the net requirement of steel is 1,100 kg per ton of 

fabrication. 

The breakdown of consumption per ton of tower was made on 

the basis of Indian practice and is given below» 

Product pate«** 

Channels 
Angles 
Plates 
Bars and rods 

Tota} 

tlon per unit t 
50 

950 
25 

—IS 
1 1,00 

- 48 - 



M.   N.   DASTUR   ft   COMPANY   PRIVATE   LTD 

umno HATH>H% momma umotmtNT ORGANIZATION 

AHUMMNT   Ct   triUS   MAMNO   IN   «AN 

Appendix 6-5 (continued) 

House service meters 

This is not manufactured in Iran at present.    From the in- 

formation obtained from Indian manufacturers, the consumption 

per 1,000 numbers is as follows: 

Product category 

Cold rolled sheet/strip 
Bars and r ods 

Total 

Consumption per unit g. 

1 000 
 60 

1 060 

Eleotrlc fans 

Based on Indian practice and taking into consideration 

substitution to a certain extent by plastics, the consumption 

per fan is as follows: 

Product category 

Cold rolled sheet/strip 
Hot rolled sheet/strip 
Wire 
Bars and rods    .. 
Pipes and tubes 

Consumption per unit t 
0.1 
2.6 
0.4 
1.5 

¿¿0 

Air coolers 

The consumption of steel per air cooler obtained from the 

two leading manufacturers, Asmayosh and Ars Corporation, is as 

follows t 

Manufacturer     Production  Unit consumptions/ 
no kg 

Atmayesh                .. 23 000 
Ara Corporation    .. 5S COO 

%J Includes wastage. 
- 49 - 
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Alrconditioners 

Airoonditioners are not being produced in Iran at present. 

The norm of consumption evolved is based on that of two leading 

manufacturers in India. Taking into consideration the possible 

diversification of product sizes, the norms of consumption have 

been suitably modified as shown below for the three periods: 

fretort 9iteg°nr 

Channels      . • 
Angles 
Tees 
Oold rolled sheet/strip 
Galvanised sheet/strip 
Bars and rods 
Pipes and tubes .. 

Total 

¡¡r" Ç us 
kg 

4.5 6.75 11.25 
7.5 11.25 18.75 
3.0 4.50 7.50 

47.5 71.25 118.75 
9.0 13.50 22.50 
7.5 11.25 18.75 

JL2 1.50 2.50 

&fi 120.00 ¿OOjOO. 

Refrigerators (domestic and commercial) 

The unit consumption was derived from the data furnished by 

two major manufacturers. 

Manufacturer 

Asmayesh 
Philver 
Zargross 

Freeser 
Splaylax 

f94ufiUQB    VniV ogMMirtlyn 
« 

75 000 
20 000 

1 800 
3 000 

The weighted average of consumption 

•T} m ' « urn tf/iWAn»ì m '78 

«7 
64 

64 
78 

65 kg 
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The oategorjrvise breakdown of steel consumption per refrige- 

rator is given below; 

Product category  

Cold rolled sheets/strip 
Wires 
Bars and rods .. 
Pipes and tubes 

TotaJ 

Ç°MiflgU°n Pfr «U 

.. 

eg 

59.0 
2.0 
1.0 

65.0 

Water pooler« 

The no» of consumption per water cooler was determined on 

the basis of field survey data as follows: 

Angles 
Cold rolled sheets/strip 
Omlvaniaed sheets        .. 
Bara and rods .. 
Pipes and tubes         .. 

w 
3.8 
13.3 
21.0 
0.8 

-lai 

Total 40.0 

Water heater* 

The consumption per water heater was determined from the 

figures reported by two leading manufacturera as follows: 

ssmufaoturer Production Unit consumption 
Ho kf 

AsjMyesh ..        18 000 
Iran Gat Company 4 000 

10 
8.8 

The weighted average of consumption 

mia()Q0*||y0Q0«8.8   «    l0 kg 

10 kg la oomprised of 9 kg cold rolled eheet and strip, 

I kg vire. 
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The ratio of stool to «luminium in ACSR conductor is generally 

30»70, Stool core wire requirement will theruforc be as follows« 

1978 
1977 
1962 

Aluminium 
tons 

2 100 
3 870 
2 350 

iteel a/ 

900 
1 660 
1 010 

a/   Including procuss loss @ 30$ 

As no capacity for conductor manufacturo is envisaged by 1972, 

the forecasts for 1977 and 1982 only were considered. 

Storage tanks 

Tanks are mainly used for storage of oil and oil products and 

water* 

Oil and oil products'    According to information obtained from 

the National Iranian Oil Company (NIOC)  tho increase in oil refinery 

capacity between 1969 and 1980 will be 21.5 million tens, an average 

increase of 2 million tons por year.    NIOC is contemplating to 

install either a 60,000 barrel per day rafinory ovory 2 years or a 

90,000 barrel por day refinory ovory 3 years. 

A 40,000 barrel per day roviery, requiring storage capacity 

for two montas duration, would consume about 10,000 tons of stool 

for storage tanks.   On the basis of the same storage capacity/period, 

60,000 barrels and 90,000 barrels per day refineries will require 
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Radio reoelvors and television aeta 

Japanese and European radio receivers and television sets 

are aostly used in Iran today.    No facilities exiat  for manu- 

facture, but a few units arc engaged in building tht bodies of 

the sets.    However,  there nre definite plans for manufacturing 

ooaplete sets in Ir*n in the near future.    The norms of consump- 

tion for radio receivers and television sets based on Japanese 

and European practices are aa follow: 

category 

Cold rolled sheet/strip 
Wires 
fers and rods    .. 

Tots! 

"tfrttfla"  HSWhSi* 
250 
150 

-IS 
¿¡2 

3T5 

-32 
425 

alaotrlc and alaatronie aauim^^e. 

Kone of these items arc manufactured in Iran at prêtant.    Con- 

susjptlon noms based on the practices of developing countries like 

India are given belowt 

P.A.  uritüs 
WML. lUls 

Electric and 
E^âftAjttniajguljSKjBé 

kcMll. laic 
Channels HO 
Angles ito 
Cold rolled sheot/strip . ns 
Osdvenised sheets T 
Wires ìe 
•ars and rods    ., 

'50 

J8 
¿HU UB 

• bZ • 
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3%m>l eort   f >r r Ini' reir** th*     lunlniu» i»midtt«t r umú f^r 

elcetrloftl tranaaUt>iorè   *n>¡   ¡l«tributi -.r «nuMi t    W fcf p. r tor» 

of aondvMJt r (ACM). 

limi HìéIW •Èrtili 
TI» oonmpptloi   norm for te* pro«««sii« •*••*•*• *«4 tttlftt* 

i«C Mehin«! nere 4*itofp|it»<i e« ih«  fea»l« of InfofMtlon ©Ptniawl 

fro« •aiMfMfturar« in tran *• «11 •»§ in laéi«.    It «r te «••«•4 

th«t Un prit» of th*  flaiofr.4 pfeétt€« «ni 1 •* to «Ui« p»r hf. 

•o, por million Rlol* of output ti* lata *W*ltr of fUl«*M 

prete** vili to  14,41    «e. ** ef *#*ien i»t> pg lt «Ile» •%••!. 

•e tpt tnwiji   «t««l vili b.   14,1^   top. 

tUi— 
Oold rull«4 oHoot/vtrlft 
•H FftUft* *P«4Mfip 

TIMI pfMOOolpf Mol4fe|pf 

HI 

x 
Ml 

tto 

»a 

•oo 



t» 

4» 

«M   rt «J   U#t   !\#*4*#*4 if  fc»'»t*   fPM*«»f  tftft«» 

I ••»,   I»«* |4*    p»f     %f»<*Of   «•# 

f»|.|     I    •*»«%/«I ft» 
toll« »  »»^i/«*-«» 

•P 
• II 

f 
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« IMftl  «« 

Cfcajmwla 
¿•gl^a 
n*t gì 
Gold roll, d M*«t/»trlr> 
No* rolled thtbiMrip 
lira «né roéa 
HfM ittd tubi.»    .. 

£Éala 

Building und rond 
Crnnlör eonatruetion 

Äf/Wo kfMll. Malt 

3 000 
500 
ISO 
150 

um 

S  491 
I 8S5 
3 018 
S  »Of.5 

S.5 
MO 

11 000 

H» Inferii Httil l\*rfi"»l and Englaa«*liic Plant 1« aontuapla- 

%Uff lo prnêuai liaUoMiy dUaal «afin*« «ad eranea.    Tt* noma of 

UMiapUitii p«#> naxèar of diuaal «ngli*. «ai par ton of orane on the 

amali of Infornatici ohtsinvd iurlnf 41»oua«lonj with eoneanwd 

•fa givi« balow: 

Stationary 
Cgajaaj 
WfSi 

^wini la                                        , 
Aiaflaaj 
taa»              ,.                 ,. 
lia**,                             „ 
** rallad aaaa*/»trl» .. 

1 

!        io 
i 

40 
NI 
110 

4 
fi 
IS.» 
l.S 

para «M ru* 
fia. a «né tAM 

M 114 
Jfi 
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anaer and lnduatrial lifts, fork lifts,  other material handling 
• <•' M.tH,'#lï*fTT-l**OW5ff 

In oase of other material handling equipment assuming 

tS Rials per kg of finished product,   60 per cent as the tonnage 

ftcel oontont and 14 per cent as the process loss, the norms of 

eonsumption will be  8,778 kg,  3»y 9,000 kg per million Rials.    As 

there are no manufacturers of the other items in Iran, the norms 

of consumption for each of these items are derived on the basis 

of consumption figures obtained in other developing countries. 

Other material 
Passenger   Industrial    Fork handling Industrial 

lifti llfü lift«   .  fjltfnf. iW^Cf i 
ìim W*o Wio   Wmill. Wals   kf/mill. Rials 

100 

4 000 

Bsftffl*          • > 114 330 - 235 
Channels    .. 114 330 7 783 
AnfUs 248 700 27 1 407 
Ttsi .              - - - — 
flatüi 138 400 400 t 662 
CR. shest/strip   . 118 370 - 1 S66 
H.H. sheet/strip    . 66 190 25 - 
Qftlvanlsed sheet    . ltT 570 - • 

Wires 1 2 • • 

lare and rods . - 45 470 
Pip*« and tubas     • •              m. ' «JL» 1 a?7 

Xatal 1 QQQ I 692 504 9 QQQ 

100 
3 300 

The Tabrls Metallurgical and Equipment Plant is contemplating 

Mnufaetur« of coaprossors and pumpe.    The noms of consumption have 

bsen derived from the production programme and material balanoe of 

Tabrit Mutallur|icftl and Engl no er in« Plant. 
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Air compressors 
Power driven 

pumps 

Anglas                   .. 
Plates                   ., 
H.R.   sheets/strip 
Bars and rode 
Pipos and tubes  .. 

kfi/mill. Ris 
1,972       1977 

18.15      22.0 
244.25    296.0 

6.60         8.0 
195.50    237.0 
195.50    $37,0 

Mi 
27.50 

370.00 
10.00 

296.25 
^96,25 

kg/No 

15 

Total W>iM 22M  l°00tQ° & 

raztilfi.  sudar nt machinery and equipment 
,&&y*ir*%BTf. 

On the basis of data furnished by the Research Gent re, 

Ministry of Economy, Iran and information obtained from Indian 

manufacturers, the consumption norms calculated are as follows: 

Equipment 
Textile Sugar Coment for chemical 

Praduflt rutflsYHT  f|flhinery   maahinerv   machinery 
kg/million kff/ailiin  kg/nlllbn kg/ton 

Rials Rials Rials 

Beasts 412 800 850 26.0 
Channels 217 800 300 28.0 
Anfiel          ..                 . 313 400 430 20.0 
Teos              ..                 • , - - 4.0 
Platos 3 125 4 000 S 000 380.0 
CR. sheets/strip 73 150 570 150.0 
H.R. sheets/strip 83 - - 18.8 
Galvanised sheets , 5 15 0.2 
Wires            *. «85 - - - 

Bars and rods 1 250 «00 1 ooo 135.0 
Pipas and tube« _UP. -122 -IB J0£ 

tarn « TO! 7 «15 9 765 800.0 
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ÜNITIO NATION* «NOUS TOI Ai. DE VUWMtNT MCAMZAVOH 
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Httyy Btftlf nrô Yfiiflt (wrt9T Yt8B?Éti cgJiiiine 
*"d town! 

The norma of consumption per ton were determined on the basis 

of material list furnished by the Research Centre, Ministry of 

Economy.    After making allowance for normal wastage of about 

10 per cent during fabrication, the total weight of plate required 

is 1,100 kg per ton of finished product. 

Machina tool« and machine tool accessories 

On the basis of the production programme of Tabriz Metallurgi- 

cal and Engineering Plant and their steel requirements excluding 

oast inga, the norms of consumption per million Rials were estimated. 

Machine tool 

kg/SiTTTRiäT I     kf/aill. Hai 

Beams 15 - 

Channel«                ,. 15 - 
Angles  ..                .. 200 - 
Tees      ..               .. - - 
Platea 400 - 

CR.  sheets/strip 45 - 
H.R. sheets/strip 60 - 
Wires 30 - 
Bara and rods 290 4 000 
Plpea and tubai   .. 300 - 

laüi un 4 000 

The oonauaption nona per ton derived on the basii of the 

oonivsjption pattern of Indian manufacturer* le 1,120 kg per ton, of 

which gfO kg la ordinary steel ban and roda and ISO kg is alloy 

constructional at eel. 
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Pungere and acraoers. shovels and excavators and road rollers 

On the basis of practices in developing countries, the follow- 

ing consumption norms were adopted for estimating the steel require- 

ment for the production anticipated in future years. 

Dumpers and Shovels and Road 
scrapers e«giYt|°£&  rollers 

kg/No ÏÎ7K 
Beams 50 _ 

Channels 200 _ 100 
Angles 150 • 50 
Plates 5 500 18 000 6 500 
CR. sheets/strip 2  500 _ 
H.R. sheets/it rip . 1 500 80 
Bars and rods      .. 200 1 500 480 
Pipes and tube« .. . 1 000 60 

Total 8 600 22 000 7 270 

Fro« information given by the Research Centre, Ministry of 

Economy, the following consumption norms were svolvedi 

Channels 350 
Angles TO 
Plates               ..                   , 180 
C.R. shoets/strlp                , 1 SCO 
•are and rods .. 110 
Pipes and tubes                    , 50 

Total 1 MO 
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mm mmis 
StSfl fìggi YÌmT9i fltf^l Wlf? r°Pffi   effi^yWi 
bolti. nute and rivet», builders hardware and tanks 

These are all fabricated items.    Steel requirement for 

each is calculated on the basis of wastage per cent.    The average 

wastage per oent for these items and corresponding steel require- 

ment are indioated below: 

Steel furniture 
Steal wire ropes 
Expanded metal 
Bolts, nuts and rivets 

Mil« tart«. *   . 
Tanks 

%         kg/ton product 

10 
9 
9 

30 - 35 

20 
10 - 15 

1 113 
1 100 
1 100     / 
1 500 ^ 

600^ 
1150 y 

33 per cent a/   In determining total steel requirement, allowanoe of 
was made for wastage. 

fc/   About 50 per cent of buildors ' hardware used in Iran is made 
of brass and aluminium, the remaining 50 per cent being steel. 

a/   With 20 par oent wastage, the total metal requirement is 
1,200 kg par ton of builders'  steel hardware.   As the propor- 
tion of steel hardware is only SO per oent of the total, 
the net steel requirement is 600 kg per ton of total builders 
hardware« 

d/   The average wastage is taken as 13 per oent. 

From the consumption figures of Karktwnejate Ollfas Limited and 

lootan das Co, the consumption non per gai cylinder was detemined. 
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ManufftQturfT Production       Unit co 

Karkhanejate Oilgas 
Bootan Gas 

Nos 

90 000 
40 000 

M«H?tt9» 
eg 

22.0 
17.7 

^QQQ'H^^if 17»?     - 20 kg 

comprising   CR. ahoet s/st rip 
Bars and rods 
Pipes and tubes 

Total 

Unit consumption 

18 
1 
1 

¿2 

a^jjQQd and machine aareya. wire nat^nj 

On the basis of sorap losses incurred in manufacturo of thess 

*•*•••» ths steel requirements are as follows t 

Wir» Mili, wood and maohine screw»    ,,    l 080 kg/ton 
Wirt netting and wire products ,.    l 100 kg/ton 

On the basis of infoiwation raeeived from Tedou Co and Zeh Co, 

ths unit oontvaption per stove was onleulated as follows i 

Tedou Co 
Z«h Co 

Ho ^]^^ 

9 000 

lirge     • 000 
smll   IS 000 

IS 
25 
IT 
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Appendix 6-1 (continuod) 

respectively 15,000 t,ns and 22,500 tons of steol.    If the storago 

capacity/period is reduced,  thu stool ruquiremont for tanks will also 

bo corrospondingly loss.    Taking one month's production as storago 

requirement the storage capacity will bo 11,250 tons for a 90,000 

barrel/day refinery,    Stoel roquiromont por year will be 3,750 tons 

on the assumption that a 90,000 barrol/day refinery will bo installed 

overy three years«    As NTOC's requirement represents 60 to 65 per cent 

of the total, the total steel requirement for storage tanks of oil 

refineries would be 5,700 tons. 

Gas'    Aocording to information given by National Iranian Gas 

Co« the requirement of steel for gas storage holders would be 600 

tone for 1972,    Taking National Iranian Gas Company's requirement 

as 55 per cent of the total,  tho total requirement will bo 1,100 tons 

per annum. 

Water»    Two tank manufacturing units which meet 70 per cent of 

the water tank requirements in Iran were contacted.    According to 

their estimates steel requirements for tank manufacturo by 1972 would 

bo 1,800 and 2,500 tons respectively,  that is a total of 4,300 tens. 

As this would represent about 70 per cent of tho total steel require» 

ment may be placed at 6,200 tons. 

Tanks fpr other usee»    For storing other products like edible 

oils, cotton seed oil etc, the requirement of tanks has been assumed 

as 10 por cent of the total. 
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Appendix 6-5 (continued) 

Weighted average 

=   9 909 x tf + 9 0^35 • 8g 999 x jf    =  is kg 

The break-down is a3 follows! 

C.R. shoets/strip 
Bars and rods 

Tota 

15 
3 

la 

Sewing maohineB. typewriters and office machines 

Theso items are not now made in Iran.    On the basis of Indian 

practice, the norms are as follows: 

Sewing 

Plates 
C.R. sheets/strip 
H.R. sheets/strip 
Ban and rods 

Total 

0.1 
1.0 
1.0 
3.5 

5.6 

leal drusa and containers, tin oana. arc 
• t1.x~wr7.vm4 J H Wt'.lAV J-H.M m.«n 

14.1 

3.5 

î141M ilfg*r°teii 

Ixoept for arc welding elect rodes, the items mentioned above 

are all fabricated products.    The gross steel requirement should 

therefore allow for loss during fabrication.    In oase of aro welding 

electrodes, the ratio of the weight of flux coating to that of the 

steel eore is the basis for oaloulating the steel rod requirement. 

Aie wastages tad the gross sjbeel requirements are as follows. 
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UNITED NATIOM INOUiTñtAL ùtVtLOmtNT ORGANIZATION 

AHCftAtENT   Of   iîUii   OtMAND   IN   IRAN 

Wal|^gf f Steel requirement 
kg/ton product 

Steel drums and containers 
Tin cam 
Arc welding electrode 
Windows and door frimes    .. 
Heavy pipes and tubes 

20 
9 

25 
10 

15 - 20 1/ 

1 270 
1 100 

700 
1 103 
1 200 

¿/   Average wastage taken for assessing the ateel requirement 
is 17 per cent. 

fi9MfrWttW 

Steel structural frame method is widely adopted for building 

construction in Iran.    Reinforoed concrete is used to a limited 

extent, mostly for construction of government buildings.    Prom 

discussions with leading contractors, consultants etc,  it was ascer- 

tained that at present 26 kg of steel por sq metre is used for 

structural frajse buildings and 6 kg for r.c. construction.    In keeping 

with the trend towards increased adoption of r.c. construction for 

non-industrial buildings, different norms of consumption have been 

used for 1972,  1977 and 1982.    This variation in norms is called 

for only in case of non-industrial building construction.    In respect 

of other constructional activities norms varying over a period of 

tiae are not considered neoessnry as construction methods and steel 

consumption norns are not expected to change radieally.    Steel 

oonsuaption noms in kilograms per million Rials of investment in 

constructional activities other than non-industrial building construc- 

tion are givsn in Table 6-5-1. 
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Appendi* é-5 (c ntinuod) 

vn-lnÉMin 1 hilltllntfi 
For Don-indu«tri%l building, tht èrr dwU cHfin^vcr from 

•trurturtl *•«! fr-trat t<> r.c. eonatruoti «n la «.*p,-et«d t    be -n .r, 

or !«•• oompUtc bv l»§2.    TWof-.n ,  f,,r l*të, r.c. e r»t ruoti >n 

nor» of « kg -)f st#öl   per sq ^ uni  ndipttd.     ly©n by 1»T?   it  lu 

"iniloipiUd that th^r* will b* -   Pr nounovd  iner. n*   in r.e. 

building *nd e'natqutntly th«.  n r*. will oh*n*<-  O-t M lt«/»q n 

for »*H***iril iteol   fnm c natniotl r. t    in "V* r%&     f  U  Igt   ^f 

•te«l/»q », *nd by l»TT H w-uld bo 9 k*/tq %.    On Ih*  I*ai»    f 

%h*M tMUtiptione,   th*  rito    f e n»v*pti m p. r nllii n M«*i§    f 

total outlay on hou»ln«r ^nd   t»»r n n-tnduHrtnl byltdir»^ **|T 

o*l«ul*Ud and %r,   ¥ir9n b*4o*i 

aje—ajf"^ 

H.R. •tte^ti/ttrip 
Û*lv*nU»d .. 
Wir«« 
•ira «Ml roéi 
Pip«« "iftd tub«.« 

• • il ,»0D * 00n I OOP 
• • 1 %Oñ I 000 »on 
• • S<30 ito too 
• • »0 »0 to 
.« SSO l»0 1*0 
• t i n*r> 1 000 •on 
t • i 10 lOO too 
• • SO t «00 4 »i 
• • \ *» t «^ t ta» 

IAA» MUÊÊ       iLMÊ        u. ^ 

•*«*1 «OMiaptlm iv.nM f »r rMiw*ff 

fi van In mmiwf **+m **p>* *mé U» 

•»f» given in T»U» 

« Ufi r**tl * 

f14 ^M u in«*« 
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IN ¿cNMt.rn •• .tea« /t'K U^Oï m ms 

Ih* ncthoda adopted f ^r    valuation jf consuœption norm« of 

•t**;l  for ' Boh oonamin*  iter.» ur«  ilr.ousaid in appendi« 6-6« 

BN   MIH, M thodolofy hai bot,n   i dopt ed for ai icy 0t««i3 

I»1»)«    llk, basii of itit* minati an of nera« ndoptt n for various 

allay and anelai »tul oouaurdnf  Iluta* art   indiontud below ami 

ti*  cNMiMRptlon nera» *ru fiv.n  in Sfondi* §-t>. 

ì>MìM ai- noi— >ifnluti ^ 

V«klaul«r patrol «-af „na 

feUwaf C«-^n^»l«rl 

Trailla 
»3 and tilnl«>iiam 

J«*pa, •tntlaft. wtfdn«« 

•Mài Uri ut 

Infornati * obtainud from Iran 
Nhtiona], oro«« chcokud with 
Indian practice 

Hvsvl«gr Wa«on Report • amt«rinls 

••do«» 

Field ayrvüjr 

Infan»tle« mippUad by 
•»Mftroh Oantr« 

Inforaatio« furnlafasd tar a 
Japan*— fina to tita fcanaren 
0%**r* 

• t» 
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umm mtmrn «NOMTWM. otmormur <œ*Nturm 

tmmiMr or iratii umm> m «MM 

MêêL 
Vehicular diesel ungine 

Biojrolfc» oompletc 

«uto leaf springü 

Ufeotric transformers 

UGO trie motore 

Switohf ear and control ggpjr 

House sorvice meters 

Electric fan« 

áiroondi tioners 

Refrigeratore  (dono,»tic and 
cornar olal) 

Radio receivers 

P.«.   system 

Electric and aloe tronic 
oqulpment 

BnMin of  nnrmM   «mlutlnn 

- Dorman-teylnnd project - materiali 
balance 

- Indian practico 

- ¿vorage processing scrap loas 
incurred during manufacture 

Indian practice 

Weighted average of the consusjption 
norma of existing manufacturer» 

Japanese norm» 

Indian practice 

Report prepared bj the Research 
Centre 

trial and agricultural «»Qhli^wr 

¿fricultural tractors 

Mfricultural isplumonts 

Crawler tractors 

Building k road construction 
•aohlnery 

stationary diesel ungine» 

Orane« 

Pftasenger è industriai lift» 

Fork lifts 

Oth* Miter tal han dl Inf 

Materials balance of Tabriz Tractor 
Plant 

Mat rials balance of ¿rak Machine 
Building Plnnt and Indian practioe 

Indian practioe 

Mat rials balance of Tabris 
Metallurgical and JÈigln uring 
Plant 

Materials balance of «*rak Machine 
Building Plant 

In ¡Ian practioe 

Materials balance of era* Mnehla» 
•uildinf Plant 
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appendix *-6   (continued) 

Ita. 

(cont »d) 

Industriai boilurs 

Air cosipressors 

Power driven pumpe 

Textile »Gohint-ry 

Sugar machinery 

Ccaent machinery 

Iquipa*önt for chemical 
industry 

Machine tools 

Machine tool accessorios 

Hand tools 

Dunpors and scrapers,  shovels 
and uxcavators 

Road rollers 

Dtitrjr mnahintry 

Hsighin ; machines 

Tea processing machín' 

Inali tools 

ÍMéI tff QgfM JYtfaMUaB 

Indian practico 

Materials balance of Tribri« 
Metallurgical and Engineering 
Plant 

Information ^ivea by tht Research 
Centre, cross checked with Indian 
pr.'-.ctiec 

N 

Materials balance of Tabriz 
Metallurgical and Engineering Plant 

m 

Field survey information 

Indian practice 

Informât io i givun by the Rcswroh 
Centre,  croas chucked with Indian 
prr.cticv. 

Pi. Id survey   ¡ata und Indian 
pr^ctio© 

Indian prvtice 

Bolt«,   nuts and rivet« 

Sonine nmehtnus 

ATO veldt nf ui eatrodo« 

Fluid survuy datn • n»1 Indian 
prnoUe. 

Indian pr»ütlet- 

tV»ifhtv!d unngt valuw jf ttu> 
rutto of flu* wvUht *.o U I 
oor* »ulgnt  <* iivun by étff*r«itt 
nsj*uf*oti»urs 

ft - 
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Appendix 6-1 (continued) 

(JNJTEO MAffONS, INOMTHtAL MVEIOPMENT OHGM4IZAVOH 

ASKUMfNT   Of   STUti   MAMND   IN   HUH 

Total stoal roquiromont for tanks will be as follows» 

Oil 
Gas , 
Water 

Sub-total 

Others at 25$ of 
tho above   , 

Total 

3ay 

1978 

5 700 
1 100 
6 200 

13 000 

3 250 

16 250 

16 200 

1977 

5 700 
1 500 
JL5¿2 
14 710 

3 675 

IMPS 

1982 

5 700 
2 520 

10 325 

18 545 

JL630 

23 175 

23 199 

For canning and packaging, the requirements of tinplate were 

estimated on tho basis of tho quantities of different products that 

need such packaging. Products that need tinplato packaging and the 

norms of tinplato consumption aro givon in Table 6-1-1« The details 

of tinplate roquiromont for different packaged products are given in 

Table 6-1-2. 
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fetch««» olooè» è tiac-ele««« 

•»11 aad rollar be ri ne« 
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Information ^ivon by nanuficturor 

Of the total utt.ru; HB tonnage a 
otìrtf.in percentage i* of alloy 
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dörivüd from diaouaslon» with 
dealers in Iran 

In lian prautice 

OlsouMion held with dualer« 

IfeighttJd averag«. of oonawaptlon 
norai fcircn by dlffurunt ¡aanufao» 
turerà 

todian praotioe 

Information ¿lvtm bjr ntmtfn aturar 
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5 000.0      ' 81. Crawl«r tracto«                                    . 
88. Bui Idi nf è road construction 

«achinery                                           . .   Million Rials - 2 491.0 1 *SB,0 - 8 01^.0  S 
58. Stationary diesel enpin«                   . a      NO. - 1.0 - •~ 
84. Granas .    fa * 40.0 987.0 290.0 4.0 7S.0 

88* *ass«nf«r lifts .    *>. 114.0 114.0 ?4",0 - 18*. 0      * 
SSb Industrial lifts .    *>. 880.0 580.0 700.0 - 400.0 

86. Fork lifts •    t). - T.o 97.0 - 400. r 
87. Oth«r materia] handiln»* equln*.«nt 

(eonveyiaf machinery) .   «Ilion Rials *88.0 7*8.0 1 407.0 - 2 66?.0 1  : 

SU. Industrial boilers                               , .   Million Rials - - 100.0 - 4 000.n 

8B. Mr comoressora                                      . .   Million Rials 
n « I«.18 - 944. ?8 
77 ...» 99,00 - oQfi^r. 

•• . •7.80 S70.0H 

40. *WT driven ouaps (centrifugai 
and turbin«)                                     . .    '*. - • - - - 

41. Textil« naehlnaty .   Million Rials 419.0 •17.0 818.0 - * 1 °f .r 

it, Sugar nachinery .   MM 11 on Rials »00.0 noo.o 400.0 - 4 000.'^ 

4?. Cement machinery                                  , .    Million Ria^ nftO.O 800.0 480.0 - fi OOO.n 

44. Inulfsaent for Chesieal   industry     . .   ton W.O t*.o 90.0 4.0 8PC..0 
48. Heary plate and ^esae1  woVka ton 7.0 7.0 17.0 1.0 97}/1 

46. Machine toolg                                        , .   Million Rials 18.0 18.0 ?00.n \V ." 
IT. Machin« tool  accessori et                    , .   »union Rials - - - - - 
4*. Hand tool a .   ton - - - - 
49. Bannern and scrapers ,    Wo, 80.0 •oo.o 160.0 - 8 r  ,     ,-   r> 

SO. Shores and excavators                       . .    *>. . • • • 1« <y. ,, m o 

81, Road rollers                                            , .    **>. - 100.0 80.0 - 6 S 00 o 

5?,  Dairy machinery                                      , .    Mi mor Ria s •• 8ft0.0 70.0 1*0 !     1 

§8. Steal  furai tur«                                    • •   ton 48.0 — 11.0   1 

84. Stael wire roo«* •/                             • .   ton • - - - " 
8ft. feoatriad ««ta' .   ton * • • - 
8ft. toits, nuts and ri vats                       . 
8?. Midara Hardware á                     , 

.   ton • - 
.   ton • - - • 

ft*. Tank* .   ton • - IftO.O •oo.o 

M. Oat «jrlindar« .   %. • » - 
m.  Vire nails, wood, aachlna ««raw«    , .   ton . • . . 
•1, «Hre nettiaj and wir« nr^dtaets        , ,   ton - - - • 
••, Steven                                                     , .   «*». , . 
AS,   lawiaf "inrhine« .    *'. • - ".1 
#4, iyi»awrH«rt and office ^«ohine«     , .   *». - - - 
•ft. fta«1  drua« «ad «ontainor« ton • • « 1 
ft*. Tin eau« ,   ton • - - 
•7. are w« Ila« («^Mtroda«) ,   to« - . . • 
ft*, tteal doors «ad *1adnvf                      , *,<*n I«.'-* 1 ,    ' 
*%», ^t**"^ ed «a »nd tub*««                          « m   »-on « 
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Appendix 6-7 (cont 

8e!d Hoi Çn.tad   «h|«4« BlTi/    PlpW 
rollad follad   Galvaal«ad *<»»«*    &jj§       rod«     tut»« 

? 491.0 

287.0 
114.0 
880.0 

7.0 

7*8.0 

I «86.0 
1.0 

fto.o 
H9.0 
TOO.O 
?r.o 

I 407.0 
too.o 

»17.0 
•00,0 
900.0 
t*.0 
T.O 

18.0 

900.0        180.0 

100.0 
>.o 

•0.0 
TO.O 

4.0 

Ifl.lS     - 
»•.00     - 
tr.60 

818.0 
400.0 
480.0 
*0.0     4.0 
17.0      1.0 

fOO.O 

8 000.0     lOO.O 

8 01«.0 8 90*.6 

78.0 - 
188.0 1»9.0 
400,0 8TO.0 
400,0 - 

t 081.0 1 56«.0 
4 000.0 

844.18    - 
296.00 
SfO.OO 

250.0 *6o.o    iao.o    4 lc 

5 1<*,0 
4 000.0 
€ 000,0 

880,0 
«74.0 
440.0 

T8.0 
180.0 
8T0.0 
180.0 
10.0 
48.0 

8 800,0 1 800.0 
18 000,0 - 
• 800,0 - 

180,0 1 fOO.O 

50.0 • 
16.6 - 
66,0 197.0 

190.0 870.0 
28.0 - 

5,80 
«.00 

10.00 

«8.0 

1«.« 
10,0 
§0.0 

t 800.00 
«O.O 

8.0 
18.0 
0.* 

5.5 980.0 «8.0 12 Oí 
1.0 68.0 8.0 ir 
2.0 114.0 10.0 81 
1.0 - m 1 or. 
'..0 

4R_n 
2 80 

5Í1 

47O.0 i <V77,o 9 OC 
100,0 5 SOO.O 7 5 

195.50    196.50 6» 
257.00    257.00 ° 
296.25    296,25 1 0- 

625.0    1 

80.0 

16.0 
260,0 
600.0 
000.0 
188.0 

290.0 
000.0 
«70.0 
200.0 
500.0 
480.0 
110.0 

6.0 
610.0 
990.0 
600,0 

5ft.0 
150.0 
500.0 

000.0 
60.0 
50.0 

6 7". 
7 G. 
9 7' 

R 

1   0' 
1  5' 
4 Oi 

p; 
8 6 

28 Oi 
7 ?', 
1 •.. 

48.0 

110.0 

ll.p 

11.0 1 000.0 

•60,0 
48O.0 

t«.e 

tt.O 
0.1 1.0 

14.6 
i •to.e 

1 100.00 

100.0 

1.0 

lo.o i f*u,n 

SICTIM  1 

\ »on,o 

ttioo.o 
to.o 

480.0    1 OiO.O 
170.0 

I 100.0 

t 100.0 

1.0 
t 090.0 

8.0 
8.8 
5.8 

>.o 

1.0 

1 
1 1 
1 1 

t 

1. 
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AffMfldlx 6-7 (<tontia»«i) 

But/ niW 

ioo.o 260.0 - - - tso.o 180.0 4 100,0 

1 S 607.6 « _ 8.8 960*0 •i.o 1* 000*0 
• 80.0 • . 1.0 66.0 8.0 110,0 
• 16.5 • • 1.0 114.0 10.0 810.0 
l?*.0 66.0 197.0 • 1.0 - •   . i 000*0 
870.0 190.0 B70.0 • »..0 - • • « ste.o 
- 28.0 - - - 46.0 - 504 .0 

1 666.0 . - - - 470.0 i «77.0 9 000.0 
- . . - 100.0 5 900.0 7 500.0 

196.50 196.60 ««0.0 
287.00 287.00 AOO.O 
396.28 »6.28 1 000.0 

16.0 6.0 21.0 
6*8.0    1 280.0 610.0 6 70A.0 

600.0 990.0 7 656.0 
1 000.0 600.0 9 768.0 

186.0 88,0 «00.0 
160,0 1 076.0 

».0        290.0 SOO.O 1 998.0 
4 000,0 - 4 000.0 

«70.0 - 6TO.0 
fOO.O - 6 600.0 

1 500.0 1 000.0 ft 000.0 
480,0 60,0 7 270.0 
110.0 50.0 l 960.0 

1 000.0                   ....              «0,0 ».0      1 UB.O 
.     11100.0           . 1 100.0 
. 1 100.0 

480.0 1 080.0 -         1 800.0 

'5    - 6.60 
^0     • «.00 - 
0     - 10.00 • 

78.0 «9.0 
- 

1      150.0 • 6.0 
570.0 • 18.0 
180.0 1«.« 0.* 
10.0 10.0 - 
48.0 60.0 - 

,0 2 500.0 
- - 

,-î      - 1 800.00 •m 

M «0.0 m 

1 200.0 ... - 

- 1 100.00 

480.0 • 

100.0 

1A.0 • 

16.0 
1.0 

14.6 
1 9*9.0 

• 
1.0 
• 
• 

170.0         - «0.0 
1 1IO.0 

•                                        1.0        1.0 to.o 
1 080.0         • 1 080.0 

-     1 100.0           -            - 1 100.0 

8.0 19.0 
S.8        - 8.4 

«              t             -               8.6         • 18.0 
1 779.0 

t 100,0          -                                • t 100,0 
-                                                700,0          - 700.0 

i íMD.o              ....          *o,o     49*0 i us.o 
1 tno.n           -                            ... i «oo.o 

- Vi . f    SECÍTirs' 



Jfc 

à. Laif« arri »«dia» i «suntri•• MM   *1Htaa fttaU MB atr     t «nr» 
aJai«| 

I. Aanrlemltarat awl a31i«l 
attiviti «a 

C. Oil  and fM 
D. Irritati«« 
I. KaaJlt and H-ldga* 
t.  fecial   t*r  l"aa      ft 

ff 
•t 

ft.   Mil  ••—élÉltlW     (»«ata, 
tf'•fT*ohtt«1«ntw>»»« and  radici 

K. airaart* 
I, Forts a**' harNmr« 
J. fewer Mßplv feneration 

•f tatal 
tmtlar 

• • 

a) W^ial 
TH«ra*i 

rraaaalaaion Iftt |¥ 
a) Trami -nlow tip |r 
«) Trawwla^la« if* i* 
01 tiri bat la« 

ft sii 
I. Kail traaaaeft 

•a* Rati ilawi m am   4 aw 

tl 
a 
t 

id© 

lf^ It 
ion » 

i too 

it 

nop 

*J§ «a« «$ 
It*» *•» I» 

i UP      «m      •»> 

f^ inp ••* nar   » *r 

»i^la» Mai» 
•f WtaJ 

• I* 
.    I« Mo 

I 

t  it- 

1 trr 

li» *t> 

•v 
•a- 

ff aaj" 
(•ta**«*«> 

trat* 

Baatftflaattaa 
an»a( 

illiaj 

•Ml« 
in» t 

it • a»    « «j» 

Cfi 

in 

ÍSZ rar la»- • ani fiaitaa «««MM ti * 
far alrtataHMaaart taj* tea» 

l'   *aal «Ira rapa li ««*• af Mffc aorta« at««1. P'    >• Har*«r. «IH I. «»*%Z»«. 5f. 

la afilar «a«»«*.« «f I« 
Tr^wWPa• * V    ^UPar*     ^«n«aMHN^^V^«p 

»r   , i 

!«<#.* 

PM •«** «|a   *rté *»«#, m • *m* ni«** 

SECÎIIN   1 



«.i l* < 

I ft" 

I    m. 

«•I 

It.« 

«    win 

t 
I 

tat 

f     «lis 

tit  *^ 

.  i» 
,  tu 

i 

t m *• 

i 

•s 
i       * m      i 

r,4 -,.i.. Ä 

*** 4« 1« 

SICIIH !     ! 

I* (M 



2¡L Sí 
I *» 

m        m 

m        m 
IP 

I   *» 

t «fp • «t» t w» 

m 
i m 
• <•» 

it * 

n 
* f*» 

i* m 
m m 
t§ m 

* *» I 9 t» us 

m m • 

ü mm 

m 
* 

%im 
m m 

§*•* 

•S 

*.* •••   «i» 

• 4 itemi i 



M.   N.   DASTUR   Er   COMPANY   PRIVATE   LTD 

UNITED NATIONS MOUSTMAL DEVELOPMENT ORGANIZATION 

MHSIMtNT   Of   trillS   MAMNO  IN   MMN 

Appondix 6-1 {continued) 
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M.   N.    DASTUA   ft   COMPANY   PRIVATE   LTD 

Appendix 5-i (continued) 

UNITED NATIONS INDUS TA/Ai DEVELOPMENT OftCANtZATION 

ASKSSMfNT   Of   STUU   M MANO  M   MMN 

evi Q 
1 

H i4 
1 

CO g 
» en 
a as 
F-t 

ri 
rtf -J-! 
M 
i=) 
tv 
9 
4 

01 

! 

"3. 

> 

H 

u 

f-t 

k 
•H   X 

Si 
V] 
a 

LO 

8 

H 
> 

I    I     I 

I    I     I 

OQ O Sus q 

00      to 

I   I   I 

if-  to 

io      evi 

A 
TJ 
I 

A    A A A 
TJ      nu  d 
I        III 

8^»¿ 

•p   3  H 

a TJ a 
•s a 

O   -P 

a>  3) o 
ou tao M 
B        -H 
>       CQ 

03 
10 

I   I   I   I   I 

tO £75 io o ta 
I    fl) ifl Iû O .O 

o H     w 

LO 

Si i  i i i i 

oi £?5 ¿5 o o 
to •<# LO o -O 

c\i oo 

58 
to    I    I    I    I    I 

01 O Q O O 
oo cp £7) o <• 

I*O^ON 
H rH        to 

A    O    I    A    I    | 
-r)     ,-1 -D 

I       I I 

A A A A A 
I      CI TJ   d  TJ   d 

I     I     I     I     I 

to 
CO 

tO kO 

Ito   ojoi o 
tj<0    HICN  00 

h*     ILO LO 

3| <* LO 
'M CVJ 
tO f- 

eo <# *• 

S8 

i o n 
i 

io ¡75       ¡75 

SS O                       O O          H 

1     • 
o o H                    P 3    S *1 

O P 
CVJ   O 

1/5 L/friO* 
(M CM CVJ 

Q   Q LO LO LO U5         O 
o  ¿75 c\j c\¿ evi evi       o 

•     • EH 
O O O H   O O O OO        H ."I 

i 3   o 
-p -tí   ÚJ   >» •     • p p>    Lt     9 

(0         qû •a 
•H 

ÍH O    1 <Jl 

Vw|              ul           +> 
<M 

X» -H         0 
Tí    O   C          O 

• TJ •    • T) •    'J 
O O    O   fn   W .H 

O   'H   O   D   h B2 ,o 
'VH * h * S 3 01 H 

Ï? •d T)   "j a H H 3   > o •H  fi qn (H     O 
O to q  -P   j  o Tí O   OL, O 
G    •   >» W O 
O    •    » J 

<o P c >H « T< ü <-s —s G   <U 

cía 2 a -° -a 5 d 
(Vt i o 

» 

o 

O 

cr o fi 
01 fn     J 

CVJ J    01 
.O P H 
CVJ O -H 

• rH O 
O O, 
CVJ G > 

J H H 
OP P X> 
+»    J O 

H Q, P 
P   Q,       'H Î 
£   G J T> QÛ 
"J H p :J 
HP J   P > 
0 HO 
>   O    Q..G   <H 

•H H   G O 
3\ P H   4Û 
ü< S P   C   "I 
0>H        -HO 

O   Q, G  XJ 
01 fi ri -ri    ij 
•ri   p   d   H    ,H 

O i    uO 
^  J p   J 
OH   O -p 
^3   'í    i   O 

TJ 
O    I     I 

CO iti ¿ri ^ ¿J 
g H Q o 

t5|là| «Irìl^Ìl      Ml 

- 24 - 



%f>w««lB   4-* (««UM«*) 

! 9 I § I 3 8    S !     I» ¿33 a     33338 
*• a s 

I 1 à Î i i S    9 1     I« 831 a     2Î38? 
•4       * 

8 8 I 9 I a I    8 8     8*  ,88 I     82.88 
£       •       «        •      (ft       g «4.« M 

J 
i • • •        0 • • • • 

J 
ill        I • •ili 

I 
14    i       i 

i 
1 
« 

J 

j 

» t 
•     • 

il •*• 
811 

li til 
i        • 

i *   •    t   i   • 

titilli I 



n    m 

•4      «• 

M (t «UM«*) 

3   S 5     I* ¿Si I     Hill 

5 |     I« 131 S     SSSII 

III     I«  .III     H.II 

•      •   t 

I 
Ifl  I       ••Ail 

•    t   «   f   ! s : ! 

|   IICIIM I 



-*%• * * 

i 

(14 

t    « 

I 

*   am 

|«   MP 

•     #>• 

I»' 

• 

i • 

li •» 

•# 

• M 

**«• piNUi        M 

HCtlM  1 



!••   •*.• ,*,       * 

fi 

i 

i 

t * 

.-»       • 

t. ».»• 
te». 

i* #• •* *   %m* <       *,* 

»   « 

i é* 
• 

t 

N» « 

M   ft» 

*% • * »... 

M 

.,« 

S: 
S: 

• •â •*, 

#* * 

t* 

! 
f,# 

m ,* 
i t 

« • 

«M § t* «* -ê      toi • «P '   •# •        ** ...• ^ § •       i l  **% 

MClilt I s    *. 



•**-   M»- 

s 
* 
* 

« .* 

2 

•»# 

%. *•*• 

.*     • 

«*•  v «#   . *    •%# 

M 

MP - 

MM 

p.# 

t: 
V # 

li 

». • 

3 
m mm- 

m 

',* I ••  •        I 

I itemi i 



&-2T 

« • 

IIB   i 
re 

.'S 
"i 

m.W 

•*>       • 

* 

• 

M*     * 

MCIIII   i 



í 
# 

..     A * 

• # 
* ..# ft* 

4* • 
í 

m ? 
*   * 

4: 

TI 

Î 
» * t        0 

*      .* 

* •      * 

Î «* 
«* 

»       # 

» **    • • •     ••     * 

•     Ä      ' 

MCtlM 9 



•s» 

1¡ 

if 
* 

S'. 

il 

i.' 

t. # 

I; 

• * 
# • t * 

» f 
t   » 

%»•*• 

5 
i 

.1 

»   # 

m 4»,# 

• • « I   Utili« I 



aM^iB«ilik_^^>uu«itt 
#1 

£k,, ìA*. Jfc.. V i 

rjT 

UL:B 
*        WM" 

ft 

* * i« 

<%4 *#    MM t    *•• 

ê mm  • 

H»^  M   4fc».# 

tlCIIM   i 



^m - *      <** 

• »•  * 

«•  <ÊÊ * ,* *'  •'**   * i   «»   « 

3. LB"   'JL JL a?-* 

•      t 

A*     *. 
»» 

* 

t*.  ,* ** »        «• 

r -• •- 
*• . » ••     *. * 

5 • «u 
É   « 

*•> *« 

».« 

«    ,*     I 

«      t #»   »„ 

*: i*. * 

•.<• 
Hi.* 

* It **• *>.«    » «• •  «P* it tu.«     i * , <J 

SICtllN  I 



T 
t 

App«ndix 6-2 

BASIC HXWMIC INDICATORS OF I. 

Indicatore Unit im I960 }96i 19f 

billion Rials 266.9 289.8 295.0 301 

thousand Rials 12.3 13.0 12.9 V. 

millions 21.7 2?.2 22.8 2 . 

billion Rials 299.1 318.1 334.9 35. 

billion Rials 46.1 56.5 55.3 4, 

billion Rials 1S.0 17.9 19.1 1 

numbers 70.0 75.0 81.0 J 

billion Rials 307.4 333.3 341.3 3f 

Nat national inooma */ at market prioes 

Far oapita inoome s 

Population •• 

Groas doaestio product Sf at 
market prioes 

Gross fixed oapital formation 

Constructional activity at constant 
1959 prioes 

Index of industrial production 
(1963 = 100) 

Gross national produet * at 
market prioes 

U   National income has been calculated by aubtracting indirect taxation and «ortisation of fixed 

Í   ^^tJrSÄ^1Ä5= SÄ*Ä&<« P- exerts of goods and   . 
y   ToSf'.SÄrSoth private and   public plus domestic savin, give, gross national product. 

Industrial development of Iran, to"f«£-2
BBS?tat|| 

Brief note on population of Iran - by Ingr. Shaneen 
Bulletin of monthly statistics, U.N. 
Monthly Bulletin of Bank Markaai ««w.Mtl 
CurtirDevelopment Plan of Iran, Plan Organisation, Teheran. 
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1^ 
M 1.25 | 

120 

1.4 1.6 
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«ppndix ML (9oa%Umá) 

.    FIaU«      Q.iollaá     ».reliad   fri»««!—¿ Ban/       Fip»a/ 

900.0 900.0 t TOO.O        900.0      4*0.0 6 210.0 

120.0 9.0 - 46.0         750.0 150.0 5 802.0 
150.0 1050.0 • 150.0 75.0 1 543.0 

i^lîXÛ imo   .-.«.  g TAfifl      i fyt f* ¡LMLà 
241 tftfltQ HiiMLl 1SÜJ2LA   M ITI-Oft M OûQ.Q IT SiTj 141 â&â.ft JA 241.g 

Fiali 
tolte älftMHÜDl 

Dot 
•Hait 

Folnti and 

B/F     ., t 1 9T7 919.1 

500.0 21 «00.0 450.0 1 050.0 50 100.0 
as.o 9 810.0 

• 

20 830.0 

sei.o 31 410.0 450.0 1050.0 70 990.0 

no fwç^A 

-#T- 
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Appenc 

STEH MQPIRJHINT I 
(Tor 

unit of 
Antici- 
pated 
fiMsBlM ¿UM        Stufagli      jQfJsj Tea« Piatt 

atwitonli 

1. Railway wagons No 1 000.0 552.0 2 979.0 286.0 25.0 5 655. 
2. Trailers Ho 8 000.0 - 2 060.0 8 OOO.O - 744. 
8. Buses and 

nini buse» Ho 48 000.0 • • 2 700.0 • 22 500. 
4. Cars Ko 16* 000.0 • - . . 1 620. 
6. Trucks »0 22 ooo.o • 660.0 1 10C.0 220.0 11 000. 
6, Jeeps, station 

wagons, 
ambulane es 
and rannet• Ko 80 000.0 • • . . 750. 

7. Motor óyeles, 
soeoters 
and aopeds 

8« Automobile 
Ko 8« 000.0 _ • • • 506. 

anellini •• Mill Mas 1 917.0 • . m m 7 100. 
9. Vehicular 

diesel 
engines Ko 24 000.0 . • 144.0 m 4 520.' 

9a. Vehicular 
patiti 
englnas Ko 182 000.0 • . m m — 

1C. Bicycles oca- 
plate Ko               800 000.0  • 

Stth»tcta^   j. 
• • • 

246TÔ 
«. 

652.0 5 719.0 12 160.0 84 173. 

B« *%mrtiml OTI1 

'11. KUetrle 
.-   ^transfowars   * OJO W 
12. Haetrie actors 1 000 «V '88:8 S6.C 640.0 SZt.0 - 1 221. 

18. Switch and 
eontro 1 fear Mill Rials 1 680.0 • 200.0 800.0 — 415. 

14. Tran sal salon 
tcwers lnelu» 
dinf aloro 
wave tcvers 
•te ton 20 000.0 . 1 200.0 22 000.0 a. 600. i 

18« noose servies 
•atora 1 000 Kos 128 000.0 • m — . — 

16« Haetrie fans Ko 878 000.0 • . m m m 
JT. Air eoolerg Ko 270 OOO.O • • m 

• 
m 
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Appone": : 
Appendix 6.12 

STItt nqpiRMTT FDR THI Tía   1982 
(Toinuf*) 

jâ^l      iQCiiJ T«oi flmt«« £ßlld 1*11*1 0>3»Miliid       Tlnn«d     Wlfg Tted« 

79.0         2S6.0             25.0     6 688.0              - 250,0                  • .              .               1 075.0 
30.0     0 000.0               -            744.0              - 4 £16.0                  - - 

2 7O0.0               .       22 800.0 67 800.0 4 500.0 5 600.0                                             U 250.0       1 
1 «20,0 97 418.0 9 742.0                  -                                1 157.0     18 184.0 

BO.O     1 100.0           220.0   11 000.0 22 000.0 1 100.0 1 100.0                                               5 300.0 

750.0 20 000,0 5 000,0 -                   .              100.0 1 250,0       1 

508,0 2 270,0 304.0 -                    -                25.0 455.0 

7 100.0 7*5.0 1 000.0 970.0              -              - 510.0 

144.0               -         4 520.0 48.0 720.0 -                    - 528.0 

580.0 - .... 

to TTlgS       240 Mirto SuìgfrS gJouS ilfcs     -*-   Tm$ sHotS    i 

CO        Sft.0             -        1 221.0 • 89?«0 .                  . «40,0      l 
- - 180.0 -                   - 171.0 

0.0        800.0              .            415.0 2 900.0 - ... 750.0 

0.0   22 000.0              -            «00.0 - - -             - 1 600.0 

- 118.0 - 7.5 
- 88.0 980.0 . -              155,0 557,0 

6 480.0 . .... 

SECTION   2     \ 



YUÜt   196« 

Appendix 6-12 

>t/rtriM «»«tad ahaat« 
Cold Hot 
^llid      jsUid     âyxiBiifiâ    Hants' Jüxu. 

Bara/ Pipea/ 
ìtoda tabea Total 

: 
250.0 

4 216.0 
• 

500.0 
416.0 
000.0 

4 500.0 
9 742.0 
1 100.0 

5 600.0 

1 100.0 

000.0 5 000.0 - 

270.0 504.0 - 

765.0 1 000.0 970.0 

48.0 720.0 

1 157.0 

1 075.0 

11 250.0 
le 184.0 

3 300.0 

50.0 

4 500.0 
812.0 
660,0 

10 800.0 
15 040.0 

116 550.0 
128 911.0 

41 140.0 

100.0       1 250.0       1 fSO.O 26 850.0 

25.0 455.0 360,0 5 940.0 

310.0 190,0 10 355.0 

528.0 72.0 5 852.0 

550.0 

520.0 270.0 
869.0   SS 102.0 5 670.0 

fitr-0       2 860.0       1 210.0 
1 862.0     38 ¿02,0      9 674.0 

350.0 

566 6487 

900.0 

160 « 
«40.0 
171,0 

750,0 

1 280.0 

580.0 

4 447.0 
581.0 

5 541,0 

25.0 
55.0 980.0 

480.0 
155.0 

1 600.0 

7.5 
557,0 155,0 

5 400.0 

132,5 
1 866,0 
6 480.0 

- 88 " |    SECTION   3 



Antici- 
Unlt of       pated 

(oont'd) 

It« Air conditioners 
19. Refrigerators 

(donestie and 
oonmeieial) 

10« Water coolers 
£1. Water heaters 
St. Radio receivers 
25. Telavi alon sett 
24, P.a. System 
ES, Electric and 

eleotronie 
équipaient 

M. Ilectrieal 
conductors 
(«Of!) 

No 
No 

120 000.0 
i 082 000.0 

No 55 000.0 
No 475 000.0 
No 790 000.0 
No 200 000.0 
Mill Rials       60.0 

Mill Mais 1.5 

ton 2 550.0 
Sufcwttttil B 

0. 

27. 

2«. 

28. 

90. 

51. 
St. 

Mill Mais 140.0 

Mill Rials 251.0 

No 10 000,0 

Tea processing 
naehinerjr 

Weighing 
neo hi ne r? 

Agricultural 
tractors 

Agricultural 
lSBlements 

Crawler tractors 
Building and 

road construe» 
tion nuehlaerjr   Mill Mais 

Stationary 
diesel 
engines lo 26 000.0 

S 000.0 

ton 
No 

12 000,0 
80.0 

280.0 

M. Orenea 

Industrial 
lifts 

fork lifts 
to 
No 

700 «0 
100,0 

56.0 

55.0 

180,0 

92.5 

ñtinifltiiinln 
flhiw»>1«       Angle a       Teea Platea _¿ 

1 552.0       2 220.0 

151.0 

11.0 

626.0 

771.0 

Rt5 
0.7 

41.0 

457.5 

25.0 
870,0 

196,0 
2.7 

SSu.O 

S 868.0     25 825.0        868.0      2 286.0 

198.0 686.0 - 1 470.0 

80,0 80.0 - 460.0 

800.0 100.0 - 400.0 

m m m 216,0 
- - - 150.0 

755.0 

12.0 284.0 

112.0 
40.0 

{    SECTIIN   1     | 



Oeld 
Tea« Mat— »aliad 

«i/«tilin Mttid «ha«!« 
Hot 

appendix 6-12 (continued) 

Ban/ Pipei/ 

••o.O 14 566.0 
6fi 666.0 

400.0 
4 264,0 

200.0 
280,0 
45.0 

1.1 

2 664.0 

720,0 

0.5 

68175      fi £86,0      91 680.1       1 487.0        8 864.6 

2 124.0 
2 220.0 
1 062.0 

266,0 
5 166,0 

6.0 

180,0 

9.8 

476.0 
16.0 
81.0 
11,8 

59.0 

• 

- 0.1 - 

- 1 651.C - 

2 692,6 9 172.6 5 504,0 

1 470,0 - 196.0 

460,0 46.0 74.0 

400.0 2 180,0 900.0 

216,0 
160.0 25.0 12.5 

20.0 - 147.0 49,0 

- 576.0 - 

20.0 s orc.o 180.0 

- 14 400.0 
12. 8 15.0 

758,0 908.8 0.8 245.0 16.25 

12.0 884.0 
1 250.0 

48,0 
88,0 
6,0 

1 628.0 
542.0 

78.0 
80.0 

118.0 
40.0 

108*8 55.5 
2.8 

189.8 0,6 
4.8 

I    SECTION   2| 
• 89 - 



ippeodlx 6-12 (ocntinuwJ) 

Hot Bun/ PlpW 

.1 

2 664.0 

720.0 

0.5 

0.1       1 487.0        8 894.5 

2 124.0 
2 220.0 
1 082.0 

266.0 
8 166,0 

28 976.0 
69 090.0 

6.0 

120.0 

9.6 

476.0 
16.0 
81.0 
11.2 

59.0 1 576.0 
4 760.0 

886.0 
261.0 
116.5 

- 0.1 - ut 
- 1 651.0 - 1 651.0 

2 862.6 9 172.6 6 8O4.0 148 479.2 

>.o 

198.0 

74.0 

900.0 

12.5 

20.0 - 147.0 49.0 2 764.0 

- 575.0 - 1 880.0 

20.0 5 000.0 18O.0 9 020.0 

- 14 400.0 
12.5 15.0 

14 616.0 
215.0 

0.6        248.0 16.28 8 002.08 

1 280.0 
45.0 

28.0     1 625.0 
6.0        842.0 

78.0 
80.0 

8 000*0 
2 480.0 

3.5 55,5 
2.5 

169.5 0.6 
4.8 

610.1 
50.4 

SECTION  3 



unit of 

Mal« 

Mal« 

87. Oth«r «atarial 
handling 
•quip«*nt      Mill Rials 
(convaying 
aafihinaiyT 

88« Industrial 
bollan Kill 

89« Air oonprassors^... 

40. Povsr drivan 
map« Bo 
(Turbina and 
e antri fugai) 

Taxtila naohi- 
nary Kill 

Sugar aaohinary 
Kill 

Osaient 
aaohinary      Mill 

Iquipaant for 
ohaiioal 
inda «try        ton 

Haavy platas 
and vassals 
works to« 

Machina tools   Kill 
Maohina tool 

- aoeasaoria«   Kill 

41. 

42. 

48. 

44. 

48. 

48. 
4?. 

48. 
4§. 

Mais 

Mai« 

Mai« 

Mai« 

Mai« 

fl. 

Hand tools 
Dunpers and 

sorapan 
Shovsla ani 

«cavato rs 
load rollan 
Dairy aaohi- 

nary 

ton 

Ro 
Mo 

Kill Mai« 

% JUalaJU&teBlf 

8ft* Staal furnitura ton 
84. Staal vira ropaa 

and ohains ton 
88» BJMdad setal ton 
88> Bolts, not« and 

rivals ten 

Antiel- 
patad 
outmt 

(sont1*) 

160.0 

800.0 

560.0 

75 000.0 

4 500.0 

460.0 

880.0 

50 000.0 

4 800.0 
460.0 

16.0 
4 800.0 

600.0 

40.0 
400.0 

50.0 

47 600.0 

5 000.0 
1 800.0 

12 500.0 

59.0 

1 641.0 

560.0 

445.0 

32.0 
6.7 

StraatMff1* 
Beans Chaanala 

117.0 211.0 

„ 65.0 

s 10.0 

977.0      1 598 JO 

860.0 192.0 

157.0 222.0 

1 500.0       1 400.0       1 000.0 

52.0 
6.7 

78,0 
90.0 

50.0 120.0 

40.0 

90.0 

20.0 

F1*10* 

599.0 

2 600.0 

151.0 

IS 950.0 

192.0 

5 150.0 

200.0   19 OCO.O 

4.6     4 OCO.O 
196.0 

8 800.0 

720.0 
2 800.0 

          M. 
IMal       UUdL    LMäl        -ÜLfiafi   ¿LJsttafi. 

2 048.0 525.0 

'SECTION   1      J 



Appundiy 

maturili 
ruin •hwt/rtrtria «atad ft^ta  

Cold Hot 
«aliad »aliad     Galvaalaed      Tinna*       MIPEM 

UarV 

211.0 899.0 285.0 70.0 

68.0 

10.0 

£ 600.0 

181.0 8.6 

65.0       Z 1 

105.0 í 

1 125.0 

.0       1 896.0 

.0 192.0 

-.0 222.0 

18 960.0 824.0 

19E.0 72.0 

8 150.0 800.0 

871.0 

1.4 

6.0 

2 790*0 5 580.0      2 • 

'90.0 

520.0 

1 000.0 800.0   19 000.0 7 500.0 940.0 10.0 6 750.0       1 í 

78.0 4.6 4 000.0 66.0 46.0 
90.0 • 196.0 16.0 27.0 

90.0 

20.0 

2 048.0 

8 800.0 1 600.0 

720.0 
t 600.0 

60.0 

60-0 
§ 796.7 Hft.6   64 066-0       JUIfeg 

525.0      47 620.0 

SECTION  2     | 

82.0 

8 968.0 

1 480.0 

nu. 

L 

15.5 150.8 

• 60.0 
8 915.0 

- 120.0 

- 
60.0 

192.0 

„ hi 
fJBbí 41 589.0      2J 

a> 960.0      1 f 

8 800.0 

5 600.0       18 000.0 



Appaiai* G-12 \ continu bel) 

1.4» »^t/tt,f<«ii orttad ahMtl 
1 Hot 
jd «Alad     GalTtfi »ed 

D«W Pipo*/ 
IttfeiflL. Tntftl 

5.0 

8.5 

70.0 262.0 1 888.0 

66.0 2 112.5 4 642.5 

105.0 105.0 864.6 

1 128.0 480.0 1 575.0 

JOJO 

46.0 
16.0 

571.0 

•40.0 

46.0 
tr.o 

B2.0 

2.4 

8.0 

10.0 

t 790.0         5 580.0 2 754.0 29 962.0 

990.0 486.0 1 945.4 

520.0 514.0 5 116.0 

6 760.0 1 900.0 40 000.0 

18.6 150.6 
690.0 
155.T. 

4 926*5 
625.4 

60.0 
915.0 • 

60.0 
S 915.0 

120.0 - 5 160.0 

60.0 
192,0 

40.0 
24.0 

660.0 
£906.0 

Lttfcfi       1Ä1. t 666.9       al 559.0      gJ5jL£&     UpJtZAJft 

520.0 

1 450.0 

». 

980.0      1 668.0 62 669.0 

6 500.0 
m m 

8 600.0       16 000.0 

5 800.0 
1 480.0 

18 600.0 

-90- 
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\* 

ita. 
Unit of 
wtart 

r,    TlrtliatHal  endme-rlcultu^ 
amchlnery (oont'd) 

93. Stationary dieael «Agine« Mo 
34. Cranes „ ton 
35. PMNQ|ir and industrial 

liiti .. No 
36. Fork lift« .. . 
37. Other matl handling «opt 

(conreying mmehinery) Mill 
38. Industrial bollara       ., Nili 
39. Air ooapreaaor« ,, Mill 
40. Power driven pump« (tur- 

bina and centrifugal) Mo 
41. Taxtila machinery         ,, Mill 
43. Bufar aachinary             ,, MUX 
43. Cement naohinary .. Kill 
44. Iquipment for chemical 

induatry ,. ton 
45. Heavy plates and vessels ton 
46. Machine toola .. mil 
47. Machin« tool acoeamories Kill 
48. Hand toola ,, ton 
49. Dumpern and «crap«ra   ,. Mo 
50. Shovels and excavators.. No 
51. Road roll*» ,. No 
52. Dairy aaahinary ,. »11 

aub-tota^, G 

Ríala 
Ríala 
Ríala 

Ríala 
Ríala 
Ríala 

Ríala 
Ríala 

intici- 
patad 
output 

7 500 
3 000 

400 

100 
160 
200 

50 000 
3 000 

300 
325 

32 000 
3 300 

350 
10 

3 000 
400 

25 
250 

25 

ItnwïiTMf 

80.00 

46.30 

23.50 

1 227,60 
240,00 
280,00 

832.00 
23.00 
5.20 

20.00 

QhajQflg 

525.00 

46.20 

76.30 

651.00 
240.00 
98.00 

896.00 
23.00 
5.20 

80.00 

25.00 
_¿¿0. 

7.50 
570.00 

98.00 

140.90 
16.00 
4.50 

930.00 
120.00 
140.00 

6,00 152. CX 

56.0. 

266.2, 
640.0. 
59.8 

9  300.OL 

1 aoo.ü, 
1  950.OL 

640.00 128. Oo J.2 160.0t 
56.00 3.3 o 2 900.01 
70.00        - 151.00 

60.00 

12.50 
-1*22 

J  ¿00,0c 
450.Qo 

1   525.00 
Ju 2S 

2 802.50    3 261,5     3 256.50   139.30 34 351.80 

53. Staal furniture; ,, ton 
54. ttoal vira ropoa and 

chaina . 
55. expanded setal |* ton 
56. Bolta, ñuta and rivata., ton 
57. Builders hardware .. ton 
58. Tanto ,# ton 
59. Qaa cylinders ,, Mo 
60. Wire nulla „ ton 
61. Wire netting and wir« 

produet« „ ton 
62. Stovea „ Mo 
63. Sowing aachlaea ,. Mo 
64. Typewriter« and offioe 

amohines ,, . 
65. Steel drums and 

containers ., ton 
66. Tin cans ,. ton 
67. Aro welding oleetrode«., ton 
68. Window and door frames., ton 
69. Heavy pipes and tub«« 

(for oil, gaa and water)ton 

frb-*"»»T » 

27 000 

750 
10 000 

4 200 
18 380 

600 000 
15 000 

320 000 
100 000 

21 000 
59 300 
29 000 

128 000 

430 000   (l&O 00O,OO)*/. 

SECTION   1 

1 155.80 

3 750.00 

5 495.00 

9 408.00 

255.70 

16 500.0Q 

10.00 

1 278.00 

128 083.70 



Jfca. 
felt of 

D.   fetal Broduots (Cont'd) 

57. Buildor« hard- 
nor»                   Ibn 10 000.0 • • - - - 

56. Tank»                     Not 25 160.0 - - Ò 490.0 - 20 700.0 
59, Qaa oyliadora      Not 1 2ÛC 000.0 - - - - -              - 
60. riii« na.il*           Ibn 20 000.0 - - - - - 
61. Hiro nottlng and 

wir» producta   Ton o 629.0 - - - - - 
62. Sterne                   Not 550 000.0 - - - • " 
68, Saving maohinac   Not 500 000.0 - - - - 15.0 
64. Typawrltan and 

of fio« MOhilBjlbt 40 009.0 • • - - - 
65. Stool drums and 

oontoiaara        Ibn SO 000.0 • - • • — 

66. Tin oans               fon 76 000.0 • - - - - 
67. Aro voiding 

olootrodos        Jan 40 000.0 • • • - - 
66. 3tool doom an¿ 

windows             Ton 294 000.0 m - 10 062.0 • 2 340.0   k! 
69. Haavy pipos and 

tubo» (for 
oil, ni and 
Motor)              Ion 750 000.0 

Soaii 

„ 

is tuboa) 

204 OÛO.0 

Sub-total 17 56Ô.0 

i for soajüsi 

227 578.0   3 

A.   Uf|o and nodi* MiU kUls 
industrias and     of tXcl 
Binine                 outlay 45 496.0 86 856.0 40 900.0 68 474.0 - 86 366.0 

B.   Agrloultuio and   MUX »imlj 
alllod ostivi-     ef total 
tit« outlay 9 600.0 

0.   0U and got Mill AUls   19 400.0 
Of tOtOA 
outlay 

S 484.0     6 010.0       S 005.0     217.0 217.0     , 

8 690.0     T 779.0       7 TT9.0     496.0 1 945.0 

48 690.0   54 699.0     T4 250.0     705.0 89 5J0.O 

SECTION   1     | 



isla. 
•   n>1n ihMti/iîrlni ninUrt éHIIé 
Coldlot 

Apf»ndlx 6-li 

Ban Pipes 
inri rail    trai toifr 

¿ 490.0 
• 

700.0 
4 220.0 

si eoo.o 
£ 400.0 

• • • 

« — m 
aa 

15.0 
• 500.0 

mo 
• 

- aeo.o - 

„ S6 290.0 . 

7 200.0 

tt 390.0 

1 610.0 

1 200.0     1 200.1 
21 600.0 

1T0O.O 
524.0 

143.0 

10 062.0 2 140.0   294 000.0 

SO 000.0 

4 690.0     9 360. 

2&tLflQQ*â 44J pf" n 
17 365.0        - 227 579.0   944 9)50.0       472 990.0 

Ha for ——!•>• tuftwi) 

92 990.0 19 900.0       75 405.0   12 413.i 

69 474.0 96 959.0 9i 9U.0   99 lae.o 5 911*0   IO 077 ^ 

9 005.0     217.0 

7 770.0     496.0 

217.0 

1949.0 

74 259.0     70S.0 99 510.0 

129.0       7 209.0 

199.0 972.0 

92 194.0     79 949.0 

12 97t.0   12 979. ( 

6 154.0     1 047. ( 

24 624,0   24 90S.; 

Í    SECTION   2      | 
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u 
Ml/ilrlM amíañ èìMìE 
Bot 

Appratì* 6-1* («mtlmd) 

Plpti 
fctáL 

¿o.o 

)0.0 

oo.o 
30.0 

80.0 

ao.O 

t 400.0 

T 200.0 

IIN0.0 

1 610.0 

1 200.0     1 200.0 
st aoo.o 

1700.0 
826.0 

uo.o 

30.0 

80 000.0 

4 680.0     9 360.0 

5 830.0 
28 860.0 
24 000.0 
21 «00.0 

7 200.0 
10 200.0 

).0 

720.0 

80 283.0 
62 390.0 

80 000.0 

260 442.0 

4T2 890.0 62 860.0 If 800.0       75 406.0   12 418.0     1 261 881*0 

81111.0     68 188.0 6 611.0   10 677.0        298 784.0 

129.0      T 806.0 

198.0 97?.O 

88 186.0     76 848.0 

12 8T8.0   12 679.0 46 978.0 

6 184.0     1 017.0 80 227.0 

H 624,0   24 606.0        888 988.0 

-Ä - 
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Aotitl- 
%it of      patod         ¡ftrjoJuaJ 

J. 

ouUay 

H^    Oitmtt^tltmml ***i »Iliad «attriti—  (Cont'd) 

D.      Irrigati«! Mill Uala   19 400.0      17 456.0 2 904.0     4 367,0       290.0        21 412.0 
of total 
outlay 

K.      Koadt and Mill liai«     • 960.0       S 07t.0 972.0     i. 779.0 
briaga« of total 

outlay 

?.     aooial mrr loot MUÍ KiuàM   M IM. 3     108 910.0       16 586.0    8 614.0   1654.0 
of total 
ouUa/ 

0. loloooBitmioa-   MXX »lai»     1 900.0 248.0 7 080.0    3 902.0 
tlona (tot,       of tiial 
Ulograoh, outlt./ 
tolopaoñat and 
radio) 

K,      airport« MUl*»ioli     t 160.0 188*0 71.0        3O1.0 
of total 
outUy 

1. Ifcrta and MUÍ Halo     1440.0        4 806.0 1718.0   12 012.0   7 550.0        12 012.3 
harbour«             of total 

I    SECTION   1     | 

 0 to I 187 981.0 29 819.0   81 675.0   9 494.0 33 424.0 

Otnt ration 
a) Hfdal          MU 495.0        5 680.0 1858.0     1889.6 89.1 5 452.0 
ft) Tiwraal       KM 60.0           §18.0 186.0        144.0 2.4 460.0 

Transa iation 
a) 4X> kV         a- 500.0             - .4 380.0 - 240.0 
ft) 850 kV         T6i 800.0             • -        6 570.0 - 365.0 
o) 152 kV         li 810.0             - S 800.0 - 180.0 

Attribution       Million »il 1* 1610.0 - .6 570.0 - 365.0 
of total 
outlay ^^^^^_       ^^m,^^^ .^—m^—~       ^^—        »«^—. 

S 6 886.0 1 494.0   88 488.6 31.5 7 082.0 



Appendix 6-12 (oontlnu 

¿¿¿I. Cold Sot 
Bflittfl 9im\ê  

Bara Pipti 
ind rada     infl totoa 

4 367.0       290.0        21 412.0 562.0       1 452.0 S 820.0 91 690.0 

L 779.0 3 662.0 11 205.0 106 390.0 

8 614.0   1 654.0 9 266.0 SO 456.0 3 310.0     142 266.0   72 928.0 

3 802.0 13 306.0 1 901.0 20 304.0 

301.0 363.0 1220.0 9 713.0 

12 012.0   7 530.0        12 012.0 17 446.0 31 605.0 

31875.0   9 494.0        33 424.0 562.0     26 253.0 66 046.0 3 310.0   401 966.0    72 928.0 

1 829.6 
144.0 

29.1 
2.4 

5 482.0 
400.0 

271.6 
24.0 

543.2 
46.0 

15 500.0     1 750.0 
1 630.0 166.0 

4 520.0 
6 570.0 
3 200.0 

6 570.0 

240.0 
S65.0 
100.0 

366*0 

240.0 
365.0 
160.0 

365.0 

22 433.6 31.5 7 062.0 295.6 591.2 16 460.0     1 906.0 

(    SECTION   2     | 
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Appendix ft-12 (oonUauMl) 

\d Hot Pip«« 

82.3       i 452.0 5 680.0 91 690.0 145 975.0 

8 tea.0        n ns.o 206 390.0 128 269.0 

9 266.0 »O 459.0 
9 510.0     142 266.0   T2 926.0 597 272.0 

19 906.0 1 »LO 20 904.0 46 976.0 

569.0 1 8*0.0 9 719.0 11 792.0 

17 446.0 91 608.0 67 144.0 

562.0     26 299.0 69 046.0 
9 910.0   401 966.0   72 928.0 607 042.0 

271.6 
£4.0 

949.2 
46.0 

19 500.0     1 790.0 
1690.0 196.0 

240.0 
969.0 
160.0 

969.0 

92 994.0 
9 926.0 

4 600.0 
7 900.0 
9 960.0 

7 900.0 

299.6 591.2 18 490.0     1 606.0 58 620.0 

• 92 - 
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 lin 
Unit of 

Antici- 
pated 

Ut D ACTIVnil 

I. Transport 

iav Haas, 
•igaalliOf and 
•afaty worlu Ka 600.0 

Track raoaval Xa 136. 0 

alactrifioation Ka 300,0 

Maintaaanca Nos 4 400.0 

Sub-total K 

lam 

Structural* 
fffHiiTtf     Antif ISSL 

180.0 

5 100.0 

180.0 

2 400.0 

340.0 

1 858.0 

5 280.0       3 688.0       2 286.0 

&¿   ifiUZiai   fclLU. 

(Cont'd) 

Saw HUM, aifnftlUnc and lafet? works 

Track raoaval 

lUctrifioation 

Maintananoa (vagona only) 

BuUfcotal 1 (Cont'd) 

anal »fli. 
Savia f/ 

Plates 
c 

20.0 1 300.0 

98.0 240.0 

- 2f}.0 

18.0 2 280.0 

96,1 ttliâZaâ 673 

Unit of 
OJltDUt 

Antic. 

km 6 

Km 1 

Km 3, 

Nos 4 4( 

f/   Saaia for  aaaaleaa tuba« 

1    SE CT 18 N   1     | 



Appendix 6-12 (oontì. 

sturai» 
nun ihffVrt Kkfc 

TMB Platee rolltd rçUfï     äftlXIfkUta    Tttfltfl 
Pipe: 

0 340.0 20.0 1 800.0 
" 

1 800.0 

J 1 858.0 te.o 240.0 « 18.0 

i S8.Û * WL°. - 1   5AÛ-Û 

0 2 286.0 118.0 2 260.0 3 358.0 

4, l?M3«i3    \ Li 696.1 lii_3.3_7^ 673 461.1 §67 ?«f.« 

5 400.0       1 800.0 9ÛU 

90.U 1 500.0 3 CX. 

3 520.0       1 31, 5 490.0 

M m*Q  3JUUJ. 6JU2M ULJ&Z 

Uait of     anticipated Fish Fian flog        Points 
bolt*     fljcenara       |ciJuâ       croai 

Km 

Km 

Km 

Nos 

600.0 

136,0 

300.0 

4 400.0 

51 000.0     2 400.0 

10 680.0 272.0 

|    SECTIIN   2     | 

600.0     43 200.0       900.0 

68.0       9 810.0 

2 10c 

61 68O.0     3 672.0 668.0     53 010,0       900.0 3 lo. 

-1 



4pp«ndlx 6-42 (oonUntwil) 

1 400,0 » «00.0       1 tOO.O 100.0        II 410,0 

U.O 

1 354.0 

•0.0       i 500.0 M».O U 604.0 

S 440.0        S 580.0       i 310.ü M MO.C 

tloipfttwi fl* flab Jbg        Point» 

eoo. o 

1S4.0 

soo»o 

t 400.0 

Ü 000.0     S 400.0 

IO CtO.0 273.0 

41 4ÍO.0     • tfl.0 

400.0    4S aoo.0     400,0        • IOO.O     loo aoo¿ 

4«.o     t iio.a     • - » «0.0 

44«. O     ti 010,0       100.0 • iOO.0       IH »0.0 

•40,000.0 

.|    SECTIIN  3 



M.   N.   DA8TUR   ft   COMPANY   PRIVATE   LTD 
UNíT£0 NATIONS INÙMWAL OtmOfMtNT OkGANIZATION 

MSESMUNT   Of   Utili   MMAMO   IN   MAN 

Appendix 6-13 

FORECAST BY ALTERNATIVE METHODS 

Forecasts of the demand for steel consuming items for which 

suitable series could be developed were also arrived at on the 

basis of time-trend and regression analysis.    In case of regression, 

only simple regression analysis correlating the past data with the 

independent variable was carried out.    In order to determine the 

nature of the equation representing the past consumption, the following 

method was adoptedi 

i)    past availabilitv data for each year was plotted against 

the year in oase of time-trend analysis and against the 

selected independent variable in case of regression 

analysis; 

ii)    two representative lines, the least square straightline 

and the least square parabola, were drawnj 

iii)    deviations Dl, D3, D3 etc of the lineB from the aotual 

points were measured; 

iv)    value of Dl2 • D22 + D3*  ....    + Dn2 was calculated; and 

•)    the line showing lower value of ^ Dn2 was chosen as 

the best fitting line. 

- 94 - 



appendix 

flftflffitlf      **»*—     T— PlAt— C^»ll«d       brailli   OAlviilfd   linn 
Bcra/ 
rrti. 

-.00 525,00 
T.JO 

570,00 ••00 152.00 - 
375.00 
10.00 • 

>.ao 46,20 M,00 - M.OO 51.60 
• 

26.60 79.60 

3.50 T8.30 140,90 
16.00 
4.50 

- 
266.30 
640.00 
59.60 

156.60 

1.60 
- 

7.60 
0.00 
o.OO 

651.00 
340.00 

M.OO 

930.00 
120.00 
140.00 

- 9 
1 
1 

300.00 
300.00 
950.00 

215.60 
45.00 

196.00 

347.40 
1.50 
5.00 

'¿.00 
.00 
.ao 

•96.00 
23.00 
5.20 

640.00 
56.00 
TO. 00 

128.00 
3,30 

12 
2 

160.00 
900.00 
154.00 

4 800.00 
33.00 
15.70 

601.60 
33.00 
31.00 

6.40 

).00 00,00 

25.00 

60.00 

12.50 
 k2fi 

- ì 

1 

200.00 
450.00 
625.00 

It9g 

1 000.00 
37.50 

20.00 
- 

7.50 
4.00 

0,30 

487.50 
325.00 

2.50   3 361,5     3 256.50   139.30 34 351.80       8 225.40     1 871,80       94.00 

- •7.00 
- 16.00 
• 46.00 

• 750.00 
1 860.00 3 720.00 1 

- 180.00 
• 325,00 

- 4 320,00 1 

10.50 101.50 
- 40.00 
- 2 600.00 
- 80,00 
- 37.50 
- 120.00 

,iftft _ 
I 892,90    25 167.60 5 

1 155.80 295.70     26 080.00 537.60 1 

8 750.00 

835,00 

9 165.00 
16 500.00 - 1 818.00 

10 000.00 

4 000.00 
10.00 100.00        100.00 

4 500.00   10 500.00 
1 207,50 

9 450,00 

600.00 
16 300.00 

960.00 
350,00 

X» .00)1^. 

5 495.00 

9 408.00 

36 796.00 

1 378.00   137 800.00 

-     ¿10 000,00 â22J£iU& 
128 083.70   200 341.00 257 763.00 

SECTION   2 

66 000.» 
21 750.00 

3 558.00 5 : 

56 000.00 7 950.00    54 661.10 6 



M.   N.   DAATUR   ft   COMPANY   FfllVATE   LTD 

Appendix 6.13 (continued) 

üNíTIO mrtom (NOMTMM umormiNî OHCMUZâTION 

mtiUHMT   «   UUii   M«MNO   m   MAN 

&2MsU& 

Passenger carsi time-tnnd analysis - Past availability in each 

year was plotted in a squared paper and two apparently represen- 

tative lines were drawn as shown in Fig. 6-13-1.    Line A 

represents the least square straight line and line 3 is the 

least square parabola.   Deviations of each line from the aotual 

points were measured.   The value of ¿LDn5 for line A and 

6 Ê 
line B ire 97 x 10   and 135.75 x 10   respectively.    Therefore, 

the straight line h is the best fitting line represented by 

the equation 

Y =   Ac • ai t 

•'    where t is the number of years.    In this particular case, 

So    * 34,216 and ft¿ = 3,900 so that the equation becomes 

Y =   24,316 *  3,t00t 

Passenger carsi regression analvnia . Past availability in each 

year was plotted against per capita income, the selected 

economic indicator for the corresponding year.   Two represen- 

tative lines, the least square straight line denoted by A 

and the least square parabola denoted by B, are drawn as 

shown In Fig. 6-13-2.   Deviations of each line from the aotual 

points were measured.   The value of £_Dn2 for line A and 

line B are 54 x 106 and 43 x 106 respectively.    Therefore, 

line B with the lower value for *}T_ Dn2 is chosen as the best 

- S5 - 
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M.   H.   DASTUA   »   COMPANY   PWVATI   LTD 
UNITED mnom moutm*L otnurmiNT o*&muim 

MHMMMT  «   iriUS   MAMNO   tN   «MM 

Appendix 6-13 (continued) 

fitting curve and the corresponding equation is 

Y »   a© • aj x • ag xJ 

where x is the ptr capita inoorne. 

In this particular caw, ao =   -7,536, al =   1,720 und a? 

so that the equation becomes 

Y -    -7,526 • 1,720 x • 69 xZ 

As in the case of passenger ears, the nature of the 

equation representing the best fitting line/curve has been 

d» ter mined for each item. 

= 69 

rwwrt f «sBninr 
Il lisi Itaa-hllf I 

The output level of buses and mini-bus» s were esti- 

mated by time-trend and regression methods. 

The appropriate time-trend squation fitted for buses 

Time-trend    and mini-buses on the basis of past data and worked out 

parameters is 
2 

Y    * 2,283 • 772t • 123t 

where t represents the time.    Details of the mathematical 

model are given in Appendix 6-1*. 

The projected values derived from this equation are 

given in Table 6-13-1. 
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Appendix 6-13 (continued) 

Tab It 6-13-1 

BUS» AND MI"I-BUSfcSl FORECAST BY TIMi-TïuVTD ANALYSIS 

AMI 

1972 
1977 
190« 

77 IM 3 

6 
11 
16 

4 632 

12 352 

4 400 
14 600 
31 500 

lbs 

11 315 
"5 375 
46 135 

The output levels of buses were also estimated by 

Btgtlllffl   «"»greaUon techniques.    The output level is correlated with 

population as transport facilities needed would depend on 

the passenger traffio which in turn is related to popula- 

tion #   The equation thus derived is 

Ï = 34,000 • 730x • 30x2 

where x is the population.    The details of the mathematical 

model are given in Appendix 6-15 and the projections made 

with this equation are given in Table 6-13-2. 

Table 6-13-2 

BUSSA A^D MINI-BUSESI FORECAST BY REGRESSION TKHNIQU1 

Uâl  JLËL- 730»        JQ¿ 
(million) 

19T2 
1977 
1982 

30.455 
35.50 
40.30 

21 200 
24 000 
30 200 

27 000 
36 000 
46 600 

Nos 

14 200 
26 OOO 
44 800 

§/ Population x has been estimated by the exponential 
formula P a Poorn 

where Po is the present population, r is the population 
growth rate per year, n is the number of years and P 
is the population in the nth year. 
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M.   N.   OATTUH   »  COMPANY  MINATI  LTD 

Appendix 6-13 (continued) 

UNHID MATIOM MOUTRMt MVUOfMtNT 0*C*NZAT)0* 

« NU 

Time-trend 

The output level has also been calculated on the 

basis of the compound equation 

Cn   =    Go    (l«*)n 

where Cn is level in the nth year, Co in initial level, 

f le the growth rat* and n is the span of years.    The 

projected values derived on the basis of this equation 

are given in Table 6-13-3. 

Table  €-13-3 

BUSM AND MINI-BUSi-Si FORECAST BY COMPOUND EQUATION 

||ax. 

1972 
1977 
1981 

Co 

20» 

10» 

5 
5 
5 

1967 
1972 
1977 

4 300    11 000 
11 000    22 000 
28 000    35 200 

passenger oars 

The output levels of passenger cars were also calcu- 

lated by time-trend and regression methods. 

The appropriate time-trend equation obtained from the 

past availability Is 

Y = 84,216 • 3,9Q0t 

where t is tht time.    Details of the mathematical model are 

given in Appendix 6-16 and the forecasts derived on the 

basis of this equation art shown in Table 6-13-4. 
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Appendix 6-13 (continued) 

uwrto mnom MDMTMM umomoir onc**«now 

DT m muti NIMM M «w 

Table 6-13-4 

PASòiNGLR CALSI  FOKfcCAST BY TBtt-TRIM) A%JYSIS 

l£tf 

1972 
19T7 
1962 

6 
11 
16 

3 900t 

23 400 
42 900 
V>, 400 

Nos 

47 616 
67 116 
86 616 

fafff laiofi 

For evolving the regression equation, the economic 

indicator chosen as independent variable is per capita 

income.    On the basis of past availability of passenger 

oars and per capita income given in Appendix 6-17, the 

regression equation derived is 

Y *    -7,526 • 1,720» • 69x2 

where x is the per capita income.   The output levels 

calculated from this equation are given in Table 6-13-5. 

Table 6-13-5 

FASSfcNQEh CARSI FORECAST BY R&GKkSSION ANALYSIS 

TÄ.    ^*   -**-    TÎ 
1972 
1977 
1962 

25.7 
33.3 
41.8 

If OS 

44 2Ú4 45 574 82 252 
57 276 76 513 126 263 
71 696     120 560      184 930 

j/ Fer capita income has been calculated on th» 
basis of expected population and national income 
for the years 1972, 1977 and 1982. 
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Appendix 6-13 (continued) 

Tlm-trend 

Regression 

TruckM 

The appropriate equation derived on the basis of past 

availability, the detailed mathematical model of which is 

given in Appendix 6-18, ia 

Y a 3,006  •  650t • 54t2 

The projections obtained with this equation are given in 

labia 6-13-6. 

Table 6-13-6 

TRUCKS I FORECAST BY TIMS-TREND ANALYSIS 

Ifeftl       -L_        «50t 54tg Y 
Nos 

im 
1977 
1962 

6 
11 
16 

3 900 
7 150 

10 400 

1 940 
6 530 

13 sao 

8 850 
16 690 
27 230 

For regression equation, the independent variable chosen 

is Index of industrial production.   The equation derived is 

Y =   -3,429 • 44x 

the detalla of which are given in Appendix 6-19.    The pro- 

jections derived fron the regression equation are given in 

Table 6-13-7. 

Table 6-13-7 

TRUCKS l FORECAST BY REGRESSION ANALYSIS 

liât J¿  
loa ~ Nos 

1972 313.3 13 785 10 356 
1977 551.4 24 262 30 833 
1982 929.1 40 880 41 451 

a/ The index of industrial production is estimated on the 
basis of growth rate of 13%, 12% and 11% between the 
periods 1967 to 1972,  1972 to 1977 and 1977 to 1982 
taking 1967 as the base year. 
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Appendix 6-13 (continued) 

Time-trend 

Jeep«,  «tatlon-wagons. ambulance a and vannets 

Only time-trend analysis has been done as no indi- 

cator was found suitable for correlation and projection 

of this group as a whole by regression.    The time-trend 

equation for jeeps and station-wagons is 

Y a 1,663 •  655t • 172t* 

Dettila are given in Appendix 6-20.    The projections on 

the  basis of this equation are given in Table 6-13-8. 

Table 6-13-8 

JEEPS, STATION-WAGONS, AMBULANCES AND VANNETS I 
FORECAST BY TIME-TREND ANALYSIS 

Xa* 

1972 6 
1977 11 
1982   16 

i££L 

3 930 
7 205 

10 480 

172V i 
Nos 

36 
121 
256 

6 200 11 793 
20 800 29 639 
44 000    56 143 

Tiae-trend 

Time-trend analysis are on moped8 as one group and 

motor cycles and scooters separately as another group.    The 

past «vailability and the time scales are given in Appen- 

dices 6-21 and 6-22.   The equations derived are as follows! 

Mopeds i Y « 301 • 180t • 39t* (Appendix 6-21) 

Motor óyeles and scooter si Y = 1,053 • 380t (Appendix 6-22) 

The projections derived on the basis of these equations 

are given in Tables 6-13-9 and 6-13-10. 
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UNITED NATIONS MDUSTMA1 DEVflOFMENT OftGANfZATION 

Table 6-13.9 

MOPEDS I FORECAST BY TIME-TREND ANALYSIS 

Yjtf 

1972 
1977 
1982 

7 
12 
17 

1£3L 

1 260       49 
2 160     144 
3 060     289 

J9V 
NOB 

1 920       3 481 
5 600       8 061 

11 500     14 861 

Table 6-13-10 

MOTOR CYCLES AMD SCOOTERS I    FORECAST BY TIME-TREND ANALYSIS 

fcaj _L_ .JBOfc. _X_ 

1972 
1977 
1982 

7 
12 
17 

•>, 660 
4 560 
6 460 

NOB 

3 713 
5 613 
7 513 

Projection 
for motor 
oyclea, 
soootera 
•fid, qppedfl 

From the above tables, the. combined projections for 

motor oyóles, scooters a"d mopeds axe given in Table  6-13-11. 

Table 6-13-11 

FORECAST OF MOTOR CYCLES,  SCOOTERS AND MOPEDS 

Motor cycles 

Xsic    mi gffgyttM      Hg&fe       Tgfeil 
Nos        nos       Nos 

1972 
1977 
1982 

3 713 
5 613 
7 513 

3 4SI 
8 061 

14 861 

7 194 
13 674 
22 374 

Tinte-trend 

ftutoistòlf intllAiriiB 
The time-trend analysis on automobile anciliar les 

resulted in the equation 

Y    s   985.4 • 133t 
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Itifl lfa»tWttrlM Coatti âh-f 
• milad       H.^n^   o«i—«-*   Ttmr1 

BuV      *ip«V 

51.6X) 

9tS.00 
30.00 

26.«0       79.80 

'.50 487,50       32,50 »00.00 
4#oo      825.00    20.00   i 614.00 

0.30 - - 404.90 

156.60 

1.60 

215.80 347.40 • 
45.00 • 1.50 

186.00 • 5.00 

4 800.00 601.60 6,40 
33.00 93.00 • 
15.70 21.00 - 
- - m 

• m m 

1 000.00 - m 

37.50 - m 

- 20.00 m 

if.» - m 

8 225.40     1 671,60        94.00 

1 660.00 

10.50 

•7.00 266,80 
16.00 526.00 
•6.00       46.00 

976.70 
1 200,00 

161.90 

750.00     300.00 1 050,00 
3 730.00 1 622,60 19 974.60 

160.OU 370.00 2 296.50 
335,00     165,00 S 169,00 

4 330.00 1 316,00 25 600.00 

101.50 
40.00 

2 600.00 
80,00 
37.50 

120.00 

495,00 
105.00 

25.00 
15,00 

S 566,30 
486,10 

40.00 
2 600.00 
3 440.00 

550,00 
1 817.50 
 IZâtt 

1 892.93   25 167.60 5 407.90   86 471.30 

•5 880.00 587,60 1 048,30   2» 917.40 

3 165,00 

0 800.00 

825,00 

1 838.00 

4 800.00 
100.00 100,00 

4 500.0J   10 500.00 
1 207,50 

3 450,00 

600.00 
16 200.00 

960.00 
350.00 

835,00 
15 000.00 
4 973,50 

•         21 088,00 
600.00   12 000.00 

16 200.00 

9 450.00 
5 760,00 

560.00 

ô 796.00 

7 800.00 

—s— 3M 9W.W 
X) 341.00 257 763.00 

66 000.00 
26 796.00 
68 000.00 

21 750,00        - 21 750.00 
2 556,00 5 113,00 142 341.00 

365 ODQ.QO 

66 ÙJ0.00 7 95Û.OO    54  661.10 6 760.30 730 959.90 
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the details of which arc given in Appendix 6-23.    The 

projections made on the basis of the equation are given 

in Table 6-13-12. 

Table 6-13-12 

AUTOMOBILE ANCILLARIESI FORECAST BY TIME-TREND ANALYSIS 

XêK -I— 133t  X 

1972 
1977 
1962 

7 
12 
17 

million Rials 

931 1 866.4 
1 596 2 531.4 
% 261 3 196.4 

TiM-trend 

Bicycle, oomnlete 

On th6 basis of past availability, the time-trend 

equation derived is 

Y    =    84,117 • 4,900t 

the details of which are given in Appendix 6-24.    The 

projections derived by this equation are given in 

Table 6-13-13. 

Table 6-13-13 

BICYCLES i FORECAST BY TIME TREND ANALYSIS 

lue 

1972 7 
1977 12 
1982 17 

4 9QOt 

34 300 
56 500 
83 300 

X 
Nos 

118 417 
142 917 
167 417 
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Regression analysis with per capita inoont «s Inés* 

pendent variable fart absurd results.   They were therefore 

di so arded. 

Tisjs-trtnd 

Availability during the period If€2 to l»«t and the 

eorresponding tise.trtnd equation 

Y    s    7,M5 • i,040t 

are given in Appendix 6-t5.    The fore oast e based on this 

equation are shown in Table 6-13.14. 

Table 6-19-14 

AUTO (¿AF-êfRI   JSI FORAOAìT BT TIME-TÄVÜ AHALYgÜ ^ 

lift 
lí*7 

7 
11 
17 

7 380 
It  4*0 
17 mo 

15 90« 
tO 40« 
»5 406 

a/ The »bove satinâtes ineluéfc requirement of spring 
for both mintene/io* and a« or if inai aosçonent.   1% 
is «••used that about ?5* will be required for 
maintenance on the basis of information given by ila 
aenufaeturtrs. 

As no suitable indicator sen be aorralated, regression 

analyais has not bean dan«. 
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b   •   peroantage of energy generated bjr large 
power hou« (publlo aeetor) 

u   «   power houae oonaunstion (5 pur oent) 

y   »   trananiaalon loas« a (10 per coni) 

TI» tn«and hat been «atlMttd bf the foratila 

(* • «H 

where I*    *   uae factor 

E     s   inareaae in energy transformed in 
on« year 

M     *   tranaf orner oapaoity of «inflo step 
tranaforaers in sfa 

m     *   transformer oapaelty of aeoond atop 
tran af ormerà in kVA. 

4     *   nunbtr of hours in one year 
le,T60 hra) 

The gaannd for tranafer<wr used in power houae ha* 

been aaloulated by the formila 

Z   »   JL U • Jl) 
in       î» 

what« 1   *   %ranafera*r onpactty needed in a*â 

I   »   eatabiiahad fanerating eapaalty of the 
poner houna in WA 

OQi ß   »   power fnotar of the established gena- 
rating oapaolty (O.t) 

U« *   penar hnuaa «onauaftion aa a percentage 
•f gross onergy tenant ion. 
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Appendix 6-13 (oontinued) 

B.LrtrtfritU9B trintf«rw 

From the yearly increase of energy supplied to the 

distribution system, the proportion going to the distribu- 

tion system has been calculated on the basis of past infor- 

mation.   Then by applying kj[h. ratio, transformer capacity 
kVA 

required for distribution system has been calculated. 

Trifforna* med bv industrial consumer s 

From the annual increase of energy supplied to indus- 

trial oonsuners, the transformer capacity required has been 

o al oui ate d on the basis of kWh/kVA ratio obtained from the 

historical data. 

The additional capacity in energy generation is given 

in Tabla 6-13-15. 

Table 6-13-15 

ADDITIONAL CAPACITY OF ENERGY GENERATION 

XliE       àiMsUtnii ifr*altv 

MW 
l»7t 350 
1«T7 365 
1908 465 

The valus of »K« has been taken aa O.it.   Jo far 

10C MAi «Reify transformer needed is 

Transformer capacity in kVA   * IO6 * JLftL = ill 
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Appendix. 6-13 (continued) 

The requirements on the basis of the above norm are 

given in Table 6-13-16. 

Table 6-13-16 

SINGLÉ, STEP TRANSFORMER REQUIREMENTS 

Capaeity 
im   ¿attua «asm 

1972 

1*77 

1968 

MW 

350 

365 

495 

jJUawttW   Trinai«»* 

350 x 0.6 x 7 «00 
= 810 x 7 300 
= 1 518 

99* X 0.6 x 7 800 
e 831 x 7 tOO 
* I 66Q 000 

465 x 0.6 x 7 800 
« 891 x 7 100 
a 8 095 000 

1 512 x 31§ 
= 470 800 

1 660 x 318 
» 517 900 

2 095 x 312 
» 653 700 

§/ 60* of the installed eapacity has been assumed as 
being in operation in all for 300 days in a year. 

The value of K' has been taken as 0.85.   For 10   kWh 

energy generation, 63 k?A transformer will be required.   The 

deaen« for the year 1971, 1977 end 1968 is given in 

Table 6*13-17. 

Table 6-13-17 

DIMANO POR gtOOND ST» TRANSFORMERA 

Seeond step 
|HX tmtgriMjBM tran «formar M 

Iff! 1 816 000 95 100 
1977 t 660 000 104 600 
1968 8 069 000 118 000 
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Appendix 6-4.3 (continued) 

The demand for power transformer hae been estimated 

on the basis of the following formula 

2   =       L       (1 • lu.) 
COS )8 100 

where COS ß - 0.8 

U' s 5.0 

So, Z = 1.3,125L 

•nd L = capacity in kW 

The transformer requirements for power house use are 

given in Table 6-13-18. 

Table 6-13-18 

TRANSFORMER REQUIREMENTS FOR POWER HOUSE USE 

Transformer 

IP ISM 
Additional 
capacity 

kW 

1972 
1977 
1988 

350 000 
385 000 
485 0CÛ 

470 000 
505 000 
637 000 

The kWh/kVA ratios for the years until 1968 are taken 

as follows i 

Teheran -   2,000 
Other eitles   -   1,300 

The distribution of energy har teen taken as 50 per 

oent of total kWh of power generated.    Of the total energy 
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Appendix 6-13 (oçntinued) 

distributed, 30 por eent is taken- as supply for Teheran 

and 70 per oent for other areas.   The energy supply to 

Teheran and other areas is given in Table 6-13-19. 

Table  6-13-19 

ENERGY DISTRIBUTION 

Additional Distribution Teheran Other areas 
|fJF   fflgrtyO6 m    5<fl tf i gititi     30* of oo^,(3)    70» ^WiiUj 

1972 
1977 
1962 

1 512 
1 660 
2 095 

756 
830 

1  050 

227 
249 
315 

529 
581 
735 

Demand for transformers on the basis of kWh/kVA ratio 

Is given in Table 6-13-20. 

Table 6.13*20 

DEMAND FOR TRANSFORMIÄS FOR THI DISTRIBUTION SYSTEM 

Energy Energy Demand 
inore ase inore ase for Tran»» 
to kWh/kVA     Demand for     to other kWh/kVA   trans- formels 

ïfjr   Taher— ratio tranaforaer   areas ratio       former to^L 
Wm Wk        w" kWh • wIT* 

ltTI 827 
1977 249 
IMt  315 

2 000 
2 000 
2 000 

113 500 
124 500 
157 500 

529 1   300 
581 1  300 
735 1  300 

407 000 510 500 
565 000 571 500 
447 000    722 WO 

About 50 per oent of the energy distributed is assumed 

to bt supplied to industrial oonsuners.   Out of this, 50 par 
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Appendix 6*13 (continued) 

cent is assumed to be supplied to HTBS industrial consumere, 

The  kWh/kVA ratio is 3,000.   The demand estimates are given 

in Table 6-13-21. 

Table 6-13-31 

REQUIREMENT OF TRANSFORMERS FOR INDUSTRIAL CONSUMERS 

X£*X 

1972 
1977 
1982 

Supplied 
to HTBS 
106 kWh 

378 
415 
515 

Ratio 

3 000 
3 000 
3 000 

Demand for 
transformers 

kVA 

156 000 
138 000 
175 000 

The total demand for transformers in Iran for the years 

197?,  1977 and 1982 are priven in Table  6-13-22. 

Table 6-13-23 

AGGREGATE DEMAND FOP TRANSFORMERS 

Single 
step 
trans- 

Second 
step 
trans- 
fwrnr, 

kVA 

1972 470 000 95 300 
1977 517 900 104 600 
1962    653 700    132 000 

Povur 
trans- 

kVA 

Distri- 
bution 
tr.jiiî- 
forir">r 

kVA 

470 000 520 500 
505 000 571 500 
637 000     72? 500 

Industrial 
consumer 
transfor- 
mer 

kVA 

Trans* 
former 
total 

OTA 

126 000 1 688 000 
138 000 1 837 000 
175 000       1 837 000 
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Switohnear and control gears 

There were no importo of svitchgear and oontrol gear 

Only gra» during the ydars 1962 and 1965.    Due to paucity of data, 
phioal extra- 
polation analyaia by time-trend and regression oould not be done, and 
jgffilihftl 

therefore, only graphical extrapolation has beun attempted« 

Tho extrapolatod values indicated by tho mean curvo 

are given in Table 6-15-25, 

Table 6-15-23 

SWITCHGSAR AND CONTROL GfiARSt FORCAST BY GRAPHICAL 
EXTRAPOLATION 

ïaor 

1972 
1977 
1982 

JflMftEi. 
780 

1 200 
1 650 

Pepoontogo of 
indigenous 
mqnufQp|uTQ 

20 
SO 

100 

Value of 
indigonoue 

156 
600 

1 650 

TIBO-trend 

Tho tinattrond analysis bcsud on past import of fans 

(no production facility exista in Iran as yot) is givon in 

Appendix n>86.    The aquation ostablishod is 

Y      *   «5,600 • 15,000 t • 200t*i 

Projaotiona nada with the help of this oquation aro givon 

In Tabi« t-lft-84. 
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tfait of Anticipated 

H. QOttJTIBJCTIQNA?. JtO u*-JBD ACTWITÌ-S 

A,    lar¿a and »»di*, Inattatri*•    ..     Hill Rial* of 
ani alning total outlay 

B.    Agricultural and aU^.ed 
aoti/iti«a 

C.    Oil ind fa« .• 

frib-tjtiJ. fà to G) 

S,    Irrijatior 

!•   fbadf and ^rid^aa 

f.   aooial aarflodi .. 

G, l»la oomiBUnloation» (poati 
talagrapha, tal*ptoon«9 anu 
radio) •. 

H,    Airporta • • 

I.   fort« and fcttbour 

Éifr-frtTi (B lî lì 

J.   fbwar aupply and ¿antration 
a) Hrdal 
b) Ibernai 

Tranaalsaion 
a) 400 k? 
b) 230 kV 
o)   132 *V 

WatribuU jn 

gemini ii\ 

27 000 

-do- 6 000 

<KlO- 0 210 

-da- 13 500 

•^io- 5 300 
-do- 23 200 

-do- 1330 

-do- 1 303 

«do- i,eoo 

Chaunala 

21 600.0 24 300.0   37 8O0.0 

2 407.0   4 213.0     2 106.0 

1 5ôâ.O   3 111.0     3 131.0 

23 372.0 31 644.0   43 037.0 

Ibea 

130.0 

1%.0 

316.0 

12 153.0   2 050.0 3 200.0     205.0 

2 640.0       422.0 1 860.0 

106 040.0 23 256.0 8  160.0 1 163.0 

166.0   4 »40.0 2 662.0 

83.0         50.0 210.0 

2 500.0       090.0 6 273.0 3 947.0 

203 596,0 31 616.0    22 363.0 5 315.0 

MU 330 4 200.0 900.0 1 170.0 21.0 
Ma* 60 516.0 120.0 144.0 2.0 

KK 000 m • 2 000.0 • 

M 430 m • 5 922.0 - 

m 250 m • 2 035.0 • 

füll Rials of 1110 - - 4 300.0 - 
total outlay 

4 716.0   1 100.0   17 271.0       23.0 
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Table 6-13-24 

EUCTRIC FikNSl  FORECAST Bï TIME-TREND ANi»LYSIS 

ïkûl 

1372 
1977 
1982 

7 
12 
17 

is ooot 

105 000 
180 000 
255 000 

3,00t* 

4 800 
28 600 
57 800 

JL 
Nos 

180 400 
274 000 
378 400 

Regression analysis relating to por capita incorno as 

independent variable is given in ^pandix 6*27,    The equation 

established is 

Ï   =   -120,689 • 11,992 x 

Froj cotions dgrivod with tho help çf this auqtion aro given 

in Tabic 6tl5-25, 

Tablo 6-15-25 

IUCTRIC F«NSt FORARSI BY REGRESIÓN áMIXSJS 

Ml 

1972 
1977 
1982 

«000 Aioli 

£5.7 
55.5 
41.8 

HJÈÎè. 

306 194 
599 554 
501 266 

X 
Nos 

197 505 
276 «a 
560 577 

Tis»» Wons" 

Thy tinovtrond analysis of post availability given 

in Appendix 6-88 reveals that the nenn eurvo is best 

described by the oquntion 
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uNtTio mnom moutmM. M VUOMMìNT oncmiunoH 

mnwmt ar twu MAMNO IN mm 

Ï   =   11,067 + 5,900t + 640t2 

Tho projections oro givon In Tablo 6»15-26t 

Table 6-13-26 

¿JA OOOLgRSt FORSCHT BY TIME-TREND «N4UÍSIS 

ÏQQT s 9oot p4flt2 JL 
Noa 

1072 7 41 500 
1977 12 70 800 
i?es 17 100 500 

31 500        83 867 
92 000     275 867 

184 000     295 000 

Regression analysis, taking por ospita inpooo as 

Regression      independent variable», yields the equation 

Ï   =    51,000 «• 5,500x   • Z^üfi 

Details aro given in Appendix 6-29,    Tho projections 

obtained are given in Table 6-15-27, 

Tablo 6-13*27 

HOL 0O0UÄI JOmCiST BY RKRKSION AKALXSIS 

XéAC 

1972 
»77 
196* 

lòòòTioAi 

25.7 
55,5 
41,0 

S.fiûQ|        2&.q«g 

C9 950 17 041 
U6 550 28 609 
146 500       46 079 

No« 

157 991 
176 169 
222 579 
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umno mnom INDWIMAL MVUOMMNT immunen 

AWUMHMT  OF  STMU   M«MMD  IN MM 

Tiao-trond 

fteftrlmreïgri 
Ifao tlao-trand aquation ottohliahod by unolyiing tho 

past availability fivon in j^pondix 6-50 is 

Ï   «    50,821 + 50,000t + 3,300t2 

The projootioni obtoinod uro givan in Tublo 6-15-26, 

Toblo 6-15-28 

mmoÊÊàSQm FOMOAìT K HKI-IAIND AJKIïSB 

Xg«jr 60 Qoqt S 80Q1f 

tffl 7 UO 000 165 000 406 6*1 
»ff U MO 000 476 000 666 000 
IMt 17 610 000 660 000 1 470 000 

tor «f ita iAoofto m 

*•? hmn m% town tomi atMftwX«, 

MU% 6*i«i il 

I   -   6, 

ft* f—jBt%i—• 

gktm EM ftfcU 

0«M*lon Mttdftt4 fro« pMt t¥*Uft- 

6*611« 

• ••7,6* 

M UM bui« of tait »fimrtm «ft 

Utf* 

lift 
Jiff 

7 
If 
17 

tati« 6-16.66 

10680411 H TBaVX 

4 60t 
7 660 

11 176 
• UT - 

4Htf)Y6Il 

10 060 
16 646 
16 666 



M.   N.   OAtTUft   •   COMPANY   PRIVATI   LTP 
uwrto MAfWM momwM MtmoHwtr ommnumn 

ANMMMNT Of  trim   SMMM0  IN  NMM 

Appendix 6-13 (oontinuad) 

Regression analysis using per capita income as 

Regression      indépendant variable «hows the best fitting aquation to be 

Y   =   «2,482 + 50« (vide appendix 6.32) 

The projection» derived ara given in Table 6*15-50, 

Table 6-15-50 

WATKR OOOU^l fORICáoT BY RBMSâ|0N «ps^YSlS 

XiM 

1972 
1«77 
198£ 

WES 
8S.7 
55.5 

JL 
Mo« 

a oti 
«f »10 
21 276 

10 
U «it 
19 m 

Ti»*-trend analysis of th« put availability (Ivan 

la appendix t»88 give» th« aojuatlon 

Y   *   If ,116 4 6,SOOt • 1,1001
E 

Ina projection! Privad on the basis of thla oajuaJtloa ara 

giran la Table fclft-SU 

19ft 

Tafele 6*1I-S1 

UaTM M rOftJQalTBÏ T M-TMBVD 

± • IQQt llflOa* 

7 
it 
17 

64 100 
ft too 

ÎOT 140 

M 000 
m ooo 
HTM» 

117 Mi 
at* yp 
«ufi 



M.   M.   OMTUA   •   COMPANY   MINATI   LTP 
üNíTIO HArtom mum*, MVUOMMMT (œm&rm 

Appendix 6-IS (continued) 

Ih« regrtMion equation fitted, taking per capite 

Ragreeeion      inooa» a« independent variable, ie 

Ï = 5,000 • 6001 • 3O0X* (vide Appendix 6-84) 

Ihe projection« obtained on the bacie of this equation are 

given in Table 6-18-82. 

Table 6-18-8E 

NAIE* HSAÍEKi FORSCHST Bï R£KSaI0N ANÁLISIS 

iOÒO lai« 

»TE 
»77 

£6.7 
88.3 
41.8 

12 6Ô0 
m 660 
80 000 

m 147 
S6£ 667 
8S4 17£ 

£16 §67 
164 817 
660 072 

UM Uae-trsnd analveia of tho pact evaUafeillty 

given im Appendix 6-86 reaulted In the jquetioa 

Ï * 69»&8* • «8,000t • 1,060%* 

•VJ B*eJe«tioA« obtalaed are givea in Tabi** 6-18-88. 

«afilO ftlOlVelHl fOMObéT 1JÏ TIMaVTHaJav .JUJUStt 

»ft 7 m ooo 60 000 too 
»ff » •ft ooo 167 000 tit 
»it 17 »1 000 »6 000 m 

-Ut 



M.  M.   MSTW«   t  QOMMMtV   MIMMI  if» 

4tt«aálx 6-1« (oonUm^d) 

tegiwaian mulyim of Mm ¿> it avaUafcUlty wit« 

«•ff»Mloii       p«r ooplta lnoonu a* lniufMtKfent vorl;.biu glvu« the aqptatlo« 

Ï • 100,000 -  17,004)1 • 700l£ 

DutflUa of tlm MtkeoaUeui »Mel aru giv.n In apparti* t*M, 

9M projuotion« d^rivu' on the th.ala of thw ..bov   uqutition 

a*c fiVMI la loblu b-l»»¿4. 

Tablo b-li-M 

•flllfi^i   PTTlfff liiT It  —v^^tfm éÊUÀlêM 

ira «i*? 4M M0 4M Mi iti u* 
mi ü,s Mi 100 m m HÜ iE* 
1MB •!•• 710 tOO i ait oit •li «ti 

lim tlM-lfuna «*M*1<M «6**1*4 If SAO* •!• *f là« 

po»t ovaUoblllV fivgn in *^«*41x *••* U 

Ï • 7,Mt • ó.tOOt • 410t* 

9m f*»J«ft4o*p ébftvwd orw «avi« In Tati« t»li»*ê« 

T*fct t-U-M 

R T wfcViYHt 

T 
II 
IT 

m too 
§& too 

m m 
» ooe 
m a» l*> tu 

- lia - 



if.» %#*•• »i** 

»i*,   » **.«#«•       ,#•     «H»*      M  «« 

#*    «mi ri»44 

»««• «•#%>.* fmm <*» »«M «PaiêtâftAiit §t 

< * m«« • 

#!«* ** 

Si 

t * «M • 



* ft ut 

•»il (eeaUiMMcO 

Ih«; pfejeetioto deriva fron this uquution tiru given in 

feti« •-14-87. 

ìoblu i*l6-iJ7 

IWMfcTlUU. lUIUKì»!  >'0ftfb¿2' m  TBO-îflEJtt) JLÎÏSlb 

Uff 
mrt 

17 

•¡¿5 
•oo 

1 '¿76 

Million ftloU 

806.4 
1 181.4 
1 566«4 

§/   Of ttiw total cioc.inci, likely inal^^nou* production for 
é«l«ir4Kl% stwul  raqplruaent la t„ikvn as zuro In *•?£ 
a«d in :jia i£> by iff? .nd i§«2  ruopoctivtdy. 

lite rugruMion u<f*ytlon obtained by correlating vitti 

#f industriiti production it 

¥ * -lü4 • 4.04/ (via« .gpcindU «HO) 

•ad leu prometió«*, ottenuti uru cavati in UUo »-lû-M. 

rubi. 6-14»M 

Hfl/ 

•ttt 
UM 

•/   Of 

•a.» 
M4.4 
•BP« 4 

•êk 

S »M 7 it' 

toW »f »ja, likwljr ÍJ«tt0wMOv» production for 
•»WftAnUi «w<#i fw^inamf i« Ute»« m »«r© in itu 

UM» ii wrt m* mm i-vt^ivay. 

iM 



M.   fk  (MffftM  •  fJaWMeW   PNMAft   LTP 

appendix «-il (oootinued) 

Ti«e-trend «Ml/aia of tii« paat iaporte given in 

appandix »-41 give» the following equation for ti» 

ï = U£ • 44t 

B» »rojeatlon« darivea ara given in Tabi« 6-1»-». 

Tabi« 6*10-99 

ali g»f*l«SaOipi FOMSCAâT BY TM*»TIS» ANAUfálS 

IME JL Ml E     , 
HUlion NUlo 

äfft 7 80t 460 
Iff* |£ S£i «70 

17 7#J 190 

»» 

fhe output levels adopted for oaleuiatiag tho it««! 

art deriveu fron the production program 

for Ate* BMUM building plant, union would s»et only IQ$, 

M* and «0» rospaotively ©4 the tot tu rtaaanri e•timetu for Ina 

paewa «TO, Iff? «Ad USE«    Baawd on ti*eu targots the 

esUaeted vainas of inaigli noue production ara given in 

Tette t-ltMû, 

. iti 



M,   H.   M9TUII   4  OOMPAMV   MIMAVI   IT8 

4fif>«ndlx t*lS (oontinmd) 

UMfM MAfMMI JN0MMIMI MMIAMMIMT 

îablo 6-15-40 

IKHQBtOUb MDDUCÎIOiï Of AIR QWNfcjaORS 

Furojnt«go of indi-       ladifonouo 

Killi« U«U '     táUion HJ. 

ltT2 4*0 10 46 
1»T7 •TO IO £00 
|9gg «0 40 M6 

Sie tiao-trtod UMÜytls of pott iapoit dato Ci 

la 4pn«ii» 4-4É jri©ld#d tnc «¿quoti« 

I » IN • S£t • 26%* 

darivud on thu basi« of 4M« »quotion ars givo« 

o-l*»«U 

Tail« 4-16-41 

UK WiM #0i4fiai»ï H 1 se new *a*u*u 

.k     ju. JÉ jt¿     ^ 

T                174 
ti                M4 
IT        i m 

4» 
144 

i m       *m 
1 #00           4 071 
7 E2*      ita 

, tafclaj the iaéa* of lain 

1 •• OCNMtt IfteiMttTt u 

Ï • UW • l,U • 0.0044I1 

U4 



Appendix 6-11 (a on tir. 

Jfll— ffftiJUf II 
Plain «hMta/atripa  go^d, gfcrtfi 
c.ioiitd iLisUiá  ïï\ï-'A\îrt annrt    rtirei 

Bara/ 
rrii 

Pipas/ 

300.0 24 300.0    37 800.0 21 600.0 10 900.0    40 5X.Q 4 320.0    6 480.' 

107.0    4 213.0 2 106.0 150.0 150.0 - 90.0 5 692.0 - 163.0 9 027.0    9 027. 

->35.0    S 131.0 3 131.0 

43 037.0 

3 200.0 

196.0 

346.0 

205.0 

783.0 

406.0 

79.0 392.0 

46 584.0 

4 050.0 

_I— 163.0 

2 475.0       432. 

¿72.0 31 644.0 22 533.0 19 069.0 

1030.0 

15 822.0 15 939. 

i¿0.0    2 050.0 14 850.0 63 703.0 

•310.0       422.0 1 860.0 - - • l.lXgJQ 6 600.0 - - 50 880.0 

348.0 23 256.0 8 160.0 1 163.0 - • 5 814.0 23 256.0 • 2 328.0 60 486.0 46 512., 

L6Ô.0    4 940.0 2 662.0 - - - 9 318.0 1 331.0 - - 14 248.0 

83.0          50.0 210.0 - - - 255.0 826.0 - - 6 732.0 

500.0        898.0 6 273.0 3 

22 365.0 5 

947.0 

315.0 

21.0 
2.0 

6 273.0 

21 123.0 

395.0 
3.0 

- • 8 262.0 

44 325.0 _L- 

- 16 524.0 

596.0 31 616.0 406.0 li 529.0 

196.0 
24.0 

2 328.0 212 570.0 46 512. 1 

2X.0        990.0 
516.0        120.0 

1 170.0 
144.0 

595.0 
48.0 

a 200.0 loso.: 
1830.0        156. (j 

i
l
i
)

 

I
I
I
!

 2 980.0 
6 822.0 
2 653.0 
4 500.0 

- 

160.0 
329.0 
147.0 
250.0 

- 

220.0 443.0 
——   

160.0 
329.0 
147.5 
250.0 

716.0    1 100.0 17 271.0 23.0 1 886.5 - 13 916.5    1 206 .J 

I    SECTION   2     | - 66 - 



M.   N.   OMUm   ft  COMPAMV   WMVATt   LTO 

UMIKA MÉMAMI IMAlKlUál  IMMffKMMfMT ÛMLtfttXAMOItf 

«r   Of   fltUI   M«MN0  IN  MAN 

Appantlx 6-1* (aonUmwd) 

Detail» ore given in *ppundix fe-45.    Thu projection« obtained 

«Ith thu holp of thi* aquation oiv given in Tcblo t-l**4i. 

Tablo fe-15-42 

allai taIKg ftûpfci FOIlfcCSÎ BY RÄÜWS^IÜN iJ4XïSIS 

-2 &~*I 

I07£ Si«, S 7£1 442 1 1*4.14 
*t?7 MU« i ¡at i 366 2 «37.14 
IME »28.1 2 1*7 S 8t6 6 088.14 

The tinw-trwna aqiMticn established fro« the past 

data givun in .^jpondix €-44 i« 

Ï * a,tO0 • 776t 

Ä** projection« feúcha an tai« uauatlo« aru given la 

Tati« «-1Ä-4I. 

Tail« «-U-4* 

ML», mm m mgu* miMmi m TM* raw «ni tut 

affi î 1 «ü t alt 
II t KO li 10« 
IT ai i?« li iti 

•«Vati— fifamlataii a? ¿*rr«lattnf ladan 

^*»    •^••^^••P^MWMBBr    ^•^^IWWt'W    Vp 4« 

ié% 



M.   N.   0*fTVM  a 06MMNV   WMVATI  LTt 
umm mnom mmumm UHWHHHT 

m MMu mumm m 

Apparti« a-la (continue*) 

Y * 1,0»! + SU 

tettai« of tot mhintiotì aooal art givar. in 4pp«fl41x 6-44, 

BM project ioni aaée on tito beala of this equation are given 

in Hehle e-1»-44. 

Table §-l>44 

•OÍ», MUTS AND RlVklSi  FO*fcC*>T H RJCfieVelÜg àmWtêlë 

w¿ 51S.5 6 879 7 «10 
Wf M1.4 u m i£ eiû 
lltts •».1 if 111 ¿o %m 

On tne »Mis of avellebUltjr givo« in 

tne tàfte-trend «^uaHex. fitted le 

I * o.ea • u.otfit 

A» pmjeotioM obtained fr« Idia «qua*lo* apt giva« 1« 

- l-lfr-44 

lOMKGàil It 

f 

tf 

0*ff4 
0, 
1.1 

raitnc 

Ì.IM 

• iM 



Mn    Pfc    ÏJPW*WT#*W    V PMMAfl  LIB 

•-11 (oonUm*d) 

Ä* MgJOMâoA equation oorrtlatlj* laò«x of 

iwlurtrUl production M Un«p>iAd«At wiifali (i»|wH« #-47) 

U 

I * 0.Ü» • Ü.004Í 

1M projection« e4*«lfwd «r« M civ«* la Itabl« *»l*-44* 

I«èl« f-lo»4§ 

•»y, ¿J» a»!«» qjfa.fifHflit  PQMKLâT Hi •MMli&lJOtt - tiva* ^^^•••P     OWPW      OVBMBPBBBBBP*      •^•••'••^••f        •  » •'^••••»••F 0)      •»*•        O^PBMPvnBBBB^P*0> V^V*     ^•VBVwWaV 

Ufi 
Ml «4 
•«HI 

tufm 
4«*4* 

1.M7 
t.#47 
«.rat 

tte»»tm»jd «Mljrola of W* »o»t •»•lltfelUtf «*«• 

la ijpinUii o-4t •*•« Ih. 

h» fltwa 1« 

I • i,*M •    U • ».»»* 

^Pî^|BW'*^P#J*JOJBP    •^•^•^•BéJPPIP"*    •JWT**   •^••^PH   •MB 

n 

f 
M 
If 1 « 

lit 

1 
• §m 
? 

t Iff 
if «M 



88*   18«   MMMWIWI   w   M^PWMTMMT   i^MwiM »»   «VIP 

âWtHitK «-1S  (ff»UM»4) 

lAMiiÉ MA1MÉM MántMMlál ñAMUÜMÉtMT ¿MftJilftSÉfflIflM 

fi» «lottimi ttttbUttwe by rtffMtlon «ntljrtli utinf 

»1W 1MM» M ti» ••onoalo Udì etto r it 

Ï = 1,410 • ?0<f •  1*<Î)* 

PMtllt «ft fivw in Apptndlx «-49.    Th« projection« 

t*l*tl«t«d fvMi thil ^uttlon tra fivtn in Ttbl« «-1S«4S, 

Ttbi« «-ir-4« 

i FOMCASÎ Of OUTPUT MUX BT 
¿HALTS IS 

HON 

jgfc 

tt.T 1 ito 1 Ml S 47« 
»•1 IMO S «if IO MT 
41.i 1 MO il IT« lt 408 

fi» ill   lltll  «MttiOA 

«mlUfrUltjr ¿«ta in An»**» i-êu U 

T • «tOSf •  l,M<* 

fl» pftJttlMti étrlwtd «P» glvw U- TtfcU «~ll«4* 

Ttftl« *-l*-4« 

f • MO 14 
u 14 MO M 
If t| MO ff 

IM 



Bt   Ni   VMVVMR   •  OOWPAMV   PUMAU  LfV 

Afpmeix 9-iS (ootttlnutd) 

Th« tlm*trtnd «quatiofi derive on Vi« b«glt of 

PMt •vaiUbility üven in Appendix 6-S1 it 

T * 14,800 •  Sl,000t • ?,150%8 

Tm* pi*>J«ettont obt*ln*d fftm this aquiition «r« given la 

T»bL ft-18-80. 

T»bl« 4-15-60 

QAS CfUiOnSi POWCAST BY TIMUTWWD ANÁLISIS 

TT"• 

Ufi ? tlf 000 UM 000 4M MO 
*•?* « Sft 000 810 ooo m 800 
*•*? tî §t? 000 #40 000 t NI 100 

TI* tU»«t*Mt4 equation «Oi«puUd fcy «t*lr*ii «f 

t*all*»tllt/ flvon In Apfudlw §-s? I« 

T • 4,4*§ •  710% 

ffe* pt%J««tlftM feri** at» ft«« tu Taèl» «.tl-il, 

fati« 4-lft-Al 

tfm lAltii POVJQA0T if TDC-TtM AtAlfttl 

WBp 

T 4 tfd it m 
tt • ne 14 tit 
If tt oto !•«*§ 



ew^     e^N     H^pe^pT^^H      ^M MMMkrl   kW 
m aw 

Appendix 4-15 (continued) 

The tiex-trend analysis of pant availability giran 

in Appendix Ô-58 shows that the loaet square curve it 

repre—ntod by the jquntion 

T * t,éti • ?90t 

TH« pt*jeetione •ëtdn.d arc gl von in Tafele t-lS-i?, 

Tnble §*15*6¡> 

MIS BtTTIiKi m Wlltfc "WDDOCTSt PCKGàST IT 
TI*.TtBIL ANALTSII 

Teñí 

itn 
7 ? OK) 4 44* 

ÌS t 44© 1 tis 
if 4 MO t Sü 

f*e tiae-trutd analjraii ©f p**t availability #f 

0.*m in *pf*ndl* evv. ft* » tin  Uaet 

? * 44,400 * »,«X» .  I,***1 

THe pt»J et|«M é»H* d «ft *** U TafcU e~tB.il, 

ItH 



M. * 

Appendix «.if («ntlnvHd) 

Tibi«   #-l!Uâ,* 

l  F0MC*IT BY TlKffi.fmND «HaLÏSIS 

If TS f eu ©00 #A 000 m ex» 
tt?7 1£ M «X) 19C 000 8? 1 000 
tût l? <** «00 Mft 000 §»« 000 

Ttk. aígMKion  .<station liorlvwi on  Mie  baalt of p««t 

»«•ilfteUlty «Ad ^r caplt» ineom. M toé»if«né« I v«f4afcl* 

î » SOO •  *,WQI  .  *S1* (vie» Apparila —SM 

ïfce p*»j«i«Uon* <* rivvd »*   fi*»»« lu Tnti    a-iS.w, 

Uni    ti-lS.54 

troftst Pfr^sâiT «t iQüat.n ANALYSIS 

tifi ?:>.? !•-'  UK) •t fit im tit tiff 8"»" Mt*   •&« at tu tÜ !»H 
IMI li.« m »oo •f •*• 

lèv fittili« *jq«ftU«m U te 

Ï   -   J*,i«*   .   «,tPQ| 

Hi» pf»j*«tt«Mi •^ iftMn m T**W •»!»•**, 

It| 



m m 

AgiptirtU t-11 (eomifiiMé) 

Tirili« •.!<•£*. 

*t 

iwn f • t  ftC li* •§• wn If tot «*0 *t» M* 
IMI If lit   %iG "M  <UN§ 

t*«   *fffMto|M   «MpM%l«n  «Mit.»lu» 4   fey  «nfffelttt**  tH* 

p**% Upar*« nfei* r#r* -.-ni  -<*fi«nptif*- *tu>   «r a*!*« 

In ««te M twÉi»iciufii v*rl«»t*> 4* 

T • t*tOD0 . >,iort 

•*» fi*» t* >»inn *-if.   tito p^i#-«%nto# 

•tdt «f tut»    ,*.«t*» «f« **«* in r«M« 

row 

•t.f iti M» 
ta.l Ml m 
*!.• tu m •M I» 

I tto/ **•* 

U 

I » •. 

It« 



t %m%$  ti 

p+im*+\~m* m**«*  •#•««•»>   t#  *•»!• 4-»«-* 

f«fel*   *.!W 

ft» 1»ft» 4P*u-r- 

u 
it 

m m 
m fr* 

li» ÈMME *»f %t^U*#   mt 

4*   Ü«M      -    "+%     ««   ««4M, 

*«-t     *>L*. 

tp»rt*-t «*£j|Mli    •«• 

.«• ** 



•»•# I 

f  - » *, 

'•*•!.   «.^ 

t 

If 
If 

14 
«4 m tu 

• »f » 41   «# 

I* 

'   -   i, 

«»»   #*••«.•    |#. 

•KM 
il »« SS 



Appendix 6*11 (continued) 

Coated «haat« 
^laÜL ¿LEiiîSl   ILlSUSá   QalyaniMd    Tinned 

Bal«/ Pipas/ 
Mir»      *****       iRilfti      Ttttoi 

1 600.0 10 900.0   40 500.0 4 320.0   6 480.0       173 500.0 

iSO.O 

783.0 

•2 533.0 

1 850.0 

90.0     5 892.0 

79.0        392.0 

19 069.0 46 564.0 

405.0      1 030.0 4 050.0 

2.112.0 6 600.0 

5 814.0 23 256.0 

163.0     9 027.0   9 027.0 S3 025.0 

2 475.0       432.0 12 184.0 

163.0    15 822.0 15 939.0 220 709.0 

63 700.0       - 104 640.0 

50 880.0       - 64 314.0 

2 326.0   60 486.0 46 512.0 357 021.0 

6 273.0 

9 316.0     1 331.0 

255.0        826.0 

8 262.0 

1 123.0        406.0   10 529.0   44 325.0 

14 248.0 

6 732.0 

16 524.0 

32 665.0 

0 15«.0 

44 686.0 

2 320.0 212 570.0 46 512.0       600 602.0 

395.0 - 196.0 395.0 
3.0 • 24.0 48.0 

160.0 • m — 
329.0 - m • 

147.0 • m m 

250.0 m m m 

i 286.5 220.0 448.0 

il 200.0 1 050.0 19 «07 .*b 
1 030.0 156.0 2 645.0 

160.0 • S 200.0 
329.0 - 0 500.0 
147.5 • 2 960.0 
250.0 • 5 000.0 

13 916.5   1 200.0 40 102.0 

I    SECTION   3 
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• • 

!• •*•*   f 

<%   *%m   ******* tjmlr **   ***w   *»>   «* *44* **4P 

,*«.|^*. « -».    » gMtffe--      *   r-# «hMMtttiftKf« v# »*  *»     #*-• *«M> 
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Iliii linai, ftl*>am*f af)4 
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KUotrif*«*ttan 

MaintoMaM (vatoiui only) 

it tf 1bJ  (X) 

Ho 

SbäfiDliA 

900 

IM 
uo 

9 000 

90.0 

JSÉA. 

90.0 270.0       10. 

8 ftâO.O    1 200.0 329.0 

60.0 60.0 

19. 

UJÛ4 UäLSL    USM.     tt*. 
ggfl TM.a 74 094.Q 113 219.Q 6 Ifll. 

Obit Of 

*•   XUfllBttlì (oent'i) 

feu lin«*, •t#inliini aod 
•af«tgr voit* *.          • 

Traok nnavtl M 

«Uotrlf<oat4.in ..          M 

Maintenanoa (v&f<*»« oui/) ..           lo 

r#"lBì^ ( * • oont*d>    .. 

3«M1J         • • ••           •« 

§/   SaaU for §J*üM0 tubo«. 

tetto ipatod Piah 

900 25 500.0 1 2OO.01 

196 10 6SO. 0 272.0 

190 - - 

9 000 - - 

.. 96 110.0 1 472.1 

t. 
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Apparali* 8-U 

girffllffít      B^Pllld    Ûalvnr,!^ 
Bari/       Pip, 

».0 90.0 »0.0       10.0 

550.0    i «».O t».0       49.0 

«0.0 «04 

900.0 900.0 

120.0 

140.0 

t TOO.O 930.0       4¿ 

9.0 

1050.0 

45.0 750.0       1. 

130.0 

¡LULAuja^iu^atju¿iiua^aâ^aa^^j^ ^ iti..,M^ftlT^ „ M ^f 11f 

1ÌJ&2   Uftifl      Ü5M       &&      1 If 3-0 i <Ma n 

25 500.0 

10 880.0 

ru* 
filiki- 

i aoo.o 
m.o 

fut 
tatti. 

5Q0.O 

«.0 

sai.o 

21 600.0 

9 810.0 

H 100.0 14T2.0 31 410.0 

Dof 

450.0 

450.0 

Foint» auxJ 

VF    .. 

1 050.0 

1050.0 

1    SECTION  2     | 
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fe*«*' 6-4» 

mn9 wti AW «VITI • WHBSSXC» PALISH 

t»7 

ÉffttUMllty 
<T*») 

f «1 

t 4M 

i m 
t 797 

S Ml 

• 194 

Xttil     IftJU 

X*4*a «r I**»trWi 

i« 

IM 

197 

143 

ITO 

m 
m 

9 444 

10 000 

It 9M 

14 I» 

tO 449 

15 900 

949 Sit 

945 800 

M4 9»4 

SSO 199 

643 849 

971 090 

1BLÊÊÊ       9 991 so* 

Til* r»fPMfla« •qufttion If 

Ï • 1 «1 • tn 

-ifl - 



M. * m it» 
m* mmoMuo oncmOAVo» 

Appendix 6-43 

m*tj AMD VUE* BIAMNGS - TIHE-TBEND ANALYSIS 

XtM ï 

(Million Rot) 

m* 0.78 

IMS o.ea 

1M4 0.64 

1966 0.77 

1966 1.00 

1967 1.16 

196« lail 
Total Ä^ü 

-8 

-8 

-1 

0 

•1 

•t 

ii 

J2 

9 

4 

1 

0 

1 

4 

-S 

-e.S4 

-1.86 

-0.64 

0 

• 1.00 

•e.32 

Tht tiM-trcnd «quation il 

T * 0.98 • 0.082t 

with th« b*»t y»»r 1965. 
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M.   N.   DASTUIt   •   COMPANY   PRIVATI  LTD 
UNITO mnom moumm otnwmun oncmvmm 

HÊtSUÊËMI   Ut   litui   MMAND   IN 

Appendix 6-47 

BALL AND HOLLER BEARING - REGRESSION ANALYSIS 

XilE átmr 

19«? 

IMS 

1964 

1965 

1966 

1967 

1966 

Ta tal 

Avallai 
(Million Noi) 

0.78 

0.68 

0.64 

0.77 

1.00 

1.16 

•¿M 

Index of industrial 
production 

(Nos) 

92 

102 

114 

127 

145 

170 

927 

8 464 

10 000 

12 996 

16 129 

20 449 

28 900 

§2 761 

129 699 

71.76 

68.00 

72.96 

97.79 

145.00 

197.20 

200.91 

¿filait 

Tha ragrassion equation is 

T = 0.09 • 0.006X 
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M. H. Mut* a COMMMV mmn m 

Appendix 6—48 

KJItDBB HAlWAKE - TMUTMKD ANÁLISIS 

Xur       Y t 
Availability "^ 

(Tons) 

196*           1 587 -3 9 

1968           1 210 -2 4 

1964 1 560 -1 1 

1965 1 454 0 0 

1966 1 4Ö1 *1 1 

1967 1 556 *2 4 

1966           é797 ¿ft J 

-Û ss 

^2L 

Total   10 195 

-87 81 -4 161 12 546 

-6 16 «e 420 1 840 

-1 1 -1 550 1 550 

0 0 0 0 

•1 1 *1 461 1 461 

•8 16 •5 07? 6 144 

lU .J! +5 591 16 ITS 

-& ¿tt 4l "8 42 516 

Th« tia©-trend equation la 

T « 1 556 • 71t • 27.5t2 

with th« base year 1965. 
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Apptndlx Ô-50 

ZW 

Tánn « • TM-TWiD ¿JIAUSXS 

ttft 4 MO -8 9 -IS too 

It« 4 MO -« 4 -8 100 

1M4 1 Stf •1 1 -1 §85 

Sttt S Ü7 0 0 0 

lttt 7 SM •1 1 •7 Ml 

IMT • 57t •t 4 • 17 IM 

IMI 11 TOO ¿| .1 ¿fAjgp, 
îtWl ¿Ufi JÎ ti ¿¿UBI 

TI» tiat-ifwé equation la 

I » « OBS • 1 2 ICH 

with th* bM« /Mr 19t6. 
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V.    m    VMWHW    W if» 

Appendix 6-6* 

«» »AILS . 7&tt-TJK) ANilMIS 

Availability 

mm 6 if 7 

it*S S 9*0 

11*4 • 5M 

IK* S 4» 

IMi 7 »M 

1MT T 114 

ÜM • 1^ 

Hj^ 4^ 5WP 

•1 

0 

•1 

•t 

a 

t -1« Mi 

4 «? 9tO 

1 a ist 
0 0 

1 «7 Mi 

4 •14 m 

I •È7 9m 

a ii2_fiifl 

The tUo-tnad *qu«Ue« 1« 

Ï • f <i2§ • 710t 

wit» the IIM foftr IK*. 

-17f • 



« ft 

«iflfWUi&X   A*45 

•AMO Mismas - TI H-T^ISB .J^LHIS 

mi 

t§»4 

tM7 

(•••) 
ft 000 

•7 Ml 

4t M* 

tOO «Of 

10» 19« 

1SS 1* 

ijtfci  mjm 

•3 

«t 

•1 

0 

•1 

•2 

II 
-8 

» 

4 

1 

0 

1 

4 

•J 

«87 

-§ 

•l 

o 

•i 

•8 

91 

If 

1 

0 

1 

li 

m 

«49 000 

-155 179 

•4» »le 

0 

• lOB tH 

•am poo 

to? 000 

tTQ SM 

49 §44 

0 

io» m 

53* TOI 

TW ti— «nal «¡U*M*A U 

Ï * §• 75* • ti 0001 • 1 0f0%2 

vi«* «*• t»M jr»*r m*. 

• 1« 



m ti» 

Appendix 6-53 

VIM WTTttG iJft) tfXftl iTÜl/JCTS - TOC.ÎTWND ;JAt»XS 

AT%lUWlity 

tfü 1 SSI 

IMI t m 

Iti« t «4 

Itti S 4M 

um f 47T 

IMf t iTI 

IMt 4 OOt 

UM lLÖM 

-8 

•« 

-1 

0 

•1 

•2 

ift 

J2 

9 

•i 

1 

0 

1 

4 

J 

-4 MO 

•t »4 

0 

•f 4TT 

•4 §44 

Tito tl«*-*fijri '  *|u*tlon li 

T • t 4M « «901 

with the teao y»*r IMS. 
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m. m. •TBRAWI   IPP 

Appundix £•& 

nWDiQ NACHCIIS - TIKä-TÄBiD ANÁLISIS 

lMÊl ï 
-*- 

-JL. « 
ÂftlUUlUy 

19tt 46 000 •8 9 •155 000 

IMS M 000 4 4 •190 000 

1M4 M 400 -1 1 •94 000 

Itti tl 700 0 0 0 

itti 100 000 •1 1 «109 000 

1M7 §0 100 •I 4 •160 900 

itti 140 QQQ 11 -a tiro «P. 
Ttil fJBLJÛQ J) U 12XLZ& 

Th« tl—-tnwul «qtwtloii if 

T * M 4êb • § «SOt 

with ti» WM /ear 1995. 
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M.   *   MtTM  ft il» 

App«odix «-57 

S3ÍING MACHIN E • «EGRIS^IOM ANAU3IS 

Im ï x 
-*- 

IT 
ArallaUlity ht ' eapita in co»« 

('000 Mais) 

vm 45 000 12.9 155 590 500 

lOil 05 000 1S.4 180 1 275 000 

1054 M 400 15.5 184 1 274 400 

IMO •1 700 14.0 220 1  59«  090 

lMt 100 000 15.9 250 1 755 100 

1947 tO 800 18.6 550 1 495 580 

1958 

SZLJfiQ 

fO.O 400 

lüg 
5 200 000 

Total iy rep. fie 

Tht rapntftten equation is 

Y « 25 000 • 5 100X 
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H.   m.   «MTW«   ft it» 

Appendix 6-5« 

TIR CiíJS - TIME-TRIS D ANÁLISIS 

Coewaption 
(Tont) 

1962 10 SS9 

IMS » 996 

1064 14 «70 

1065 21 449 

IM* 27 401 

imi 22 SSO 

106t »i gat 

I2H1 1B7 776 

-5 

-e 

-1 

o 

•i 

•2 

il 
-2 

9 

4 

1 

0 

1 

4 

-2 
22 

-81 017 

-19 99% 

-14 670 

0 

27 401 

45 060 

94 176 

100 958 

Th« tlM-trMid aquation li 

Ï * 19 682 • 3 900t 

With th« bas« year 1965. 
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M. * ftuum » COMPANY MNWMI ti» 
iMTTie Ntf»Mi «OtftHMl MVUOfMtMT CMCANUAriON 

Appendix 6-59 

ARC WILDING ILSCTRODBS - TIME-TTIEND ANALYSIS 

Zifti 
Availability 

(Tom) 

1962 80* 

1968 574 

1964 1 261 

IMS 4 820 

1966 6 770 

1967 8 762 

1968 IB 006 

Total 86 864 

-3 

-fi 

-1 

0 

•1 

•2 

¿ft 

-fi 

9 -2 406 

4 -1 148 

1 -1 261 

0 0 

1 •6 770 

4 •17 504 

J» iSÊJÛA 

ifi ttf 474 

Tha tiM-traad equation is 

Y « 5 055 • 2 005t 

with the bate year 1966. 
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M.   N.   OAiTUA   ft   COMPANY   PRIVATI   LTD 
UNITED HATtOm iNDMTRML Of VUOPAHMT QtCêHèZÂTtON 

Appendix ô-60 

ARC WELDING ELECTRODES - REGRESSION ANALYSIS 

ïftff 

1962 

1963 

1964 

1965 

1966 

1967 

1966 

Total 

Availability 
(Tons) 

60S 

674 

1 261 

4 220 

6 770 

8 752 

18 005 

56 584 

.2 

Index of industrial 
production 

(NOB) 

92 

100 

114 

127 

145 

IL 

170 

181 

m 

8 464 75 784 

10 000 57 400 

12 996 148 754 

16 129 555 940 

20 449 968 110 

28 900 1 487 840 

52 761 g 5S8 90S 

129 699 S ÉtO TS? 

The regression aquation is 

Y s 5 683 • 3ZJC 

• 137 . 



M.  N.  MtTtM   ft  OOMMMW   *M»TI  U9 
WN» NAM«« «NMM« MIÜOWmWT 

Appendix fc-61 

ST»l DOORS «MD WINDOL - TïME-TREND AUALÏSIS 

196t 

IMS 

IM4 

itti 

ltHìT 

AfJlJLliíy J¡L 

86 000 

S9 000 

45 000 

4a ooo 

.0 ooo 

Sé ooo 

-i 

o 

•1 

il 
Äi*i    ¿MJtt 

i 

o 

1 

4 

-*7 

-i 

o 

•i 

•s 

81 

16 

X 

0 

1 

1« 

-lOfl 000 

-7fl 000 

-45 000 

0 

•40 000 

• 108 000 

*MP flßft 
• •A OOP 

J!L 

se 400 

156 000 

43 000 

o 

40 000 

10« ooo 

The tl*b*tft>n4 equation Is 

ï « 44  it? • S 500t  • ion* 

«itti %hc Nae jf«tr 19gé, 

• itt • 



M.   N.   OAtTUR   ft  COMPANY   MINATI   LTD 
Minio mnom moutrtm otmommr (mmxAnm 

m HMU mmm m mm 

Appendix 6-62 

«AVÏ PIPES AND TUBES - TIME-TREND ANALYSIS 

XA§£ 

IM* 

IMS 

1M4 

IMS 

1M7 

IMS 

Mil 

Attdliüiiy 
(Ton») 

n 677 

SO 277 

SIS 968 

1T4 172 

IOS 576 

MS 155 

i ai ïïii 

-5 

-2 

-1 

0 

+1 

•2 

il 
J2 

9 -218 051 

4 -120 554 

1 -125 98S 

0 0 

1 •176 876 

4 •566 510 

-S •1 24fl1 iflg 

£fi 

ft» tiat-trwad «piatton is 

T » 176 945 * 45 OOOt 

with tit« baae year IMS. 
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Appendix 6-65 

lUZOR BUDES - ÎXME-TREND .JIALÏSIS 

lux 

1962 

1908 

1964 

1965 

1966 

1967 

1968 

Total 

ATollability 
(Million Nos) 

85 

98 

113 

106 

156 

278 

285 

un 

-S 

-2 

-1 

0 

•1 

•2 

il 

9 

4 

1 

0 

1 

4 

-2 

22 

-255 

-198 

-115 

0 

•156 

4556 

•J 

•1 008 

The tlme-trand equation la 

Y « 160 • 57.5t 

with the base year 1965. 
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Appendix 6-65 

NACOM BUDES - TIM-TMBiD ANALYSIS 

availability 
(Tens) 

1962 114 -5 

1963 10? -e 

IMI 127 -i 

1965 160 0 

IM« 142 •i 

1967 175 •2 

1961 199 121 
Mil IJKá J2 

9 

4 

1 

O 

1 

4 

.1 

ff 

-442 

-214 

-127 

0 

•142 

+550 

•H2 

Th« tia»-trtnd «quation ii 

t • 145 • lit 

with th« bas« jraar 1965. 
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Appendix 6-9« 

HACKSAW BUÛ1S - NCRIStION AHAHSIS 

Itti 

IMC 

IMS 

1M4 

1M5 

IM« 

1M7 

1M8 

AvtUaMUtjr 
(Tnns) 

114 

10? 

lt? 

ito 

14t 

ITS 

Infex of ïndurtrlal 
pfodttotlon 

(Hot) 

1 «4 

9t 

100 

114 

lt7 

143 

ITO 

ALZ 

8 444 

10 000 

It 9M 

I« 1*9 

tO 449 

te 900 

10 4M 

10 TOO 

14 471 

20 StO 

20 806 

29 750 

122_ttt lSt 441 

TIM rtgMftlon «quatlon is 

Ï « 80 • 0.4SX 

-lf9 - 
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Appendix 6-67 

DOKWIIC OTBSILS - TIKE-TWBìD ANALYSIS 

ï*y ï 
AwmlUlliiy 

(Twif) 

lMt »0 

1968 210 

m* 549 

IMS 410 

1986 45S 

1967 709 

1966 752 

TotAl &J£2 

-1 

0 

•1 

•2 

li 

9 

4 

1 

0 

1 

4 

-E 

£2 

-420 

-S49 

O 

•455 

• 1 418 

• 

The tÌM-tr»nd «quatlon li 

T « 442> • 98t 

with tlM bM« year 1965. 
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Appendix 6-68 

TOWIAGE STI1L OORSWriON  - TM-TWCHD WAÎXSIS 

T 

-i- u t2 
tZY im 

stiel 
OOnraiJBtloa t4 

am 856 •6 -2 016 36 12 200 1 296 

1957 886 -5 -1 660 25 8 400 625 

I960 464 -4 -1 856 1« 7 424 256 

vm 480 -5 -1 890 9 S 870 81 

IMO 006 -2 -1 012 4 2 024 16 

IMI 86$ -1 -551 1 551 1 

ms 847 0 0 0 0 0 

IMS 855 •1 •355 1 555 1 

1M4 504 •2 •1 006 4 1 216 16 

IM« 66t •8 •2 046 9 6 158 81 

IM« 715 •4 •2 860 16 11 440 256 

1M7 1 16Bl/ •6 •5 815 25 2» 075 625 

IM« 

Total 
-¿Ott 

ilfi 7?Ç 
Ja 41 400 1 2M 

un 
Thf time-trend equation is 

ï • 495 • 59.24t • 5,5t2 

with baio year 1962. 

*t   Î^Î.ÎUÎ* i^ort of tonna* steel amounted to 1,218,000 tona and 
1,557,000 tans in tha year 1967 and 1968 respectively.   Thoae 
iaoludod the import of ripoi and other ateel material« for IOAT 
project amnting to 55,000 tons in 1967 and 187,000 tono in 1968 
which are eemaonal or are shot demuid for a project which la not 
Ukoly to repeat.   Consequently the oonauaptlona have bean adjusted 
wr thoae two years so that trend la not vitiated by a sudden 
aoaaonal variation. 

-1*5 - 
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Appendix 6*70 

arm OONSWTIOU AND INDEX or INDUSTRIAL 
FBÛDUCT - AGRESSION ANÁLISIS 

Yaar 

1962 

1968 

1964 

196S 

1966 

1967 

1968 

Total 

idfer 
ooiinaptloo 

(TOM) 

847 

865 

504 

6tO 

716 

1 165 

UK 
Itti 

Iadtx of Industrial 
production 

(Nos) 

X* 

92 

100 

114 

127 

145 

170 

lfii 
927 

82 x 10 

100 x 102 

150 x 10* 

162 x IO2 

205 x 10* 

290 x 10* 

è ?Sfi » IP2 

52 000 

55 000 

57 500 

86 500 

102 000 

199 000 

208 OOP 

718 OX 

The regression equation is 

Ï = -52 • 5.51 
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Appendix 

ALLOT STBL REQUIRI 
(all units in 

Anticipated Carbon oonatrue- 
It«  9M1W* 

100 1. Railway vagoni Noi 52.10 
a. Trillavi • 900 6.30 
3. Buna and aini-busei              .. a 9 000 90.00 
4. Gira a 30 000 1 175.00 
5. Trutte a 6 350 66.50 
6. J««pa, station vagone, aabulanoee 

and Tannati a 14 000 420.00 
7. Motor eyelet, soooteri and nop« da it 30 000 19.50 
8. Automobil« anoillarlaa HllUon Rials 167 93.00 
9. Vihleular diesel engin«a !*o a 10 000 70.00 

9a. Vihioular patrol angine a       .. a 10 000 15.00 
10. BioTolea ooaplete                    ..      , 

Auto laaf iprlnga (mainUmanoe) * 

aub-total A 

a 100 000 2.00 
0«. Tona 4 000 „ 

a 009.40 

11. lliotrle traniforaara            .. 1000 m 1 000 
13. BlMtrlo notori 1000 kV 30 6.00 
13. flidtohgear md control few .. Million Riala 200 1.60 
13. Houee eenrioe aater 1000 Hoi 50 . 
16. Ilaotrlo fani 1000 Nos 165 1.70 
18. Bifrlgaratori (donasti« and 

ooameroial) 1000 Not 300 
31. Radio receive« 1000 Noi 340 0.34 
33. P.A. lyitea                             .. Million Rias _ „ 
34. Ilaotrlo and •leetronie «qulpaent Million Rias m m 
35. Alrbondltionari                      .. 

Sub-total B 

1000 Noi 5 3.75 

13.39 

88. «•ighing machinery                 .. Million Rials 75 0.75 
8T. Tai preaalng aaehinery e 50 
at. Afrioulturai traetora Noa a 500 
39. Afrloultural impiegante Tona 3 500 198.50 

(. SECTI6Nil      I 



Appendix 6-71 

ALLOT STBL UQUUIMNT - 1912 
(«11 units in ton») 

Anticipated Carbon oonatrus- Fra« cutting 
OtttDUt gtsjfl 

100 52.10 
900 6.90 • 

9 000 90.00 90.00 
90 000 1 175.00 425.00 

6 990 66.90 66.50 

14 000 420.00 140.00 
30 000 19.50 49.00 

187 93.00 28.00 
10 000 70.00 50.00 
10 000 15.00 15.00 

100 000 2.00 . 

4 000 m 

2 009.40 863.50 

140.00 
St.50 

890.00 
175.00 
315.90 

840.00 
99.00 
26.00 

15.00 

Alloj construe-     Stainless      üectric 
ttoatl rtttl        iteti      itesl-ste 

25.90 

2 875,00 
687.75 

1 470.00 
234.00 
38.00 3.00 

250.00 
73.00 

10 885.00 6 600.25 3.00 

Lais 

1 000 
SO 

too 
90 

6.00 
1.60 

6.00 
4.40 3.00 30.00 

- 

3 334 .Of 
313.& 

60.01 
80. Oi 

169 1.70 - - l.tX) - - 

900 
940 0.34 

- 807,90 
0.68 

- 1 575.00 
6.80 m 

- • - • - - - 

9 

13.99 

_Lifi ôj° ItT} Lu 
11.65 tU .68 39,49 1 963.09 3 617.t 

T9 
90 

1 900 
1 900 

0.79 

192.90 

1.90 

190.00 
70.00 

lt.90 
87.90 

1.90 
18.M 

997.90 
109.00 

2.10 - 

t   SECT I IN  2     | 
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mmmm «TS - TI»-TI»D ¿tarsia 

flMt) 

iMt 

IMI 

1M4 

Itti 

ÌH7 

i 000 

I MO 

I Mt 

7 70t 

• Aie 

U «7 

Util JUK 

«t 

•i 

o 

• 1 

•t 

t 

1 

0 

1 

4 

-I 

«47 

•è 

•1 

0 

•l 

•• 

« 

tè 

i 

o 

i 

le 

-li 

-4 000      It 000 

-4 7*0       • 440 

-* tit 

O 

•f 4M 

i Mt 

O 

t 411 

•ti 4M      §1 SO*J 

Th« Ua*-4iw>4 »fmtlM la 

Ï » 7 Í4I • 8 Í004 • 410t* 

with UM km |HT 1( *5. 
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Appendix 6-71 

^ng Alloy oonitruo-    Statuì» «s      IleetrloAl 

140.00 . 
at .so 35.90 

1 690.00 • 
S 175.00 2 875.00 
1 »ts.so 687.75 

840.00 1 470.00 
t9.00 234.00 
86.00 38.00 
. 250.00 

IS .00 TS.00 

4 4ÛD.ÛÛ 

10 MS.00 6 600.21 

3.00 

192.10 
54.SO 

015.00 
650.00 
146.25 

».00 

2 870.00 
331.50 
190.00 
370.00 
120.00 

9.00 

20 341.11 

3.00 

807.10 
0.66 

30.00 

1.70 

l 571.00 
630 

3 384.00 
213.00 

60.00 
20.00 

3 324.00 
225.00 
99.00 
20.00 
8.40 

1 788 .SO 
7.82 

211.61 SS.4S 1 563.0t 3 617.00 5 472.22 

12.10 
67.10 

1.50 
11.81 

SS? .SO 
IOS .00 

2.10 
4.11 

14.SS 
500.00 
456.00 

-168- 
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JJM. 

10. Oravi« tr«atora 
31. Building and road oonetruotion 

maohinary 
38. «tationary diesel engin«• 
13. Granas 
14. tassenger and Industrial lifts 
15. Pork lifts 
I«. Othar aatarial handling: equipaent 
17. Industrial bollar s 
Ü. air ocMprassors 
lt. Fovar drizan pi—as 
«O. Tastila «aohinery 
41. tufar »eehinery 
41. Oeaent maohinary 
41. •ojuipaent for ohaaiaal industry 
44. Haary plata and vassal« works 
45. Maohlne tools 
46. Machina tool aooassoriaa 
4?. Hand tools 
48. Dunpers, sarapara I 
4f. Ihovals and exearatore       I 
•0. l««d rollar. 
il. Diary aaohinary 

Anticipatad Oarbon eonatruo- 
Unit of output cutout tloni ti itael 

[ (oont'd) 

• • Nos - - 

• . Million Rias 
• . Nos 1 000 10.00 
• . fon« 100 85.00 
• . Nos SSO - 

t Million Riais 
s - - 

.. s so Ô.1S 
• * No« IO ODO — 

. . Million Riais tao 1.00 
*• a IM . 
.. a iti 1.S0 
• • Tos* IS 000 m 

*. * t 006 m 

. * Million RUI« 100 0.15 
• • • 1 1.S0 
• • Ton« t 000 - 

. * «to« too SS .00 
*• « lu 
• • «Ilion Rial« m 

tte.T5 

Ü. 
M. 
•0. 
ft. 

Ma. 
•1. 
•0. 
n. 
fi. 
•1. 

Itaal fumitur« 
felt«, nut« sud rivet« W 
Wira nails 
Wir« natting and wir« produat« 
dawsng «««hiñas 
•awing wohin« atadle« 
Typ« writer i and offioa 
OabraUa rib« 

Hacksaw ol«das W 
Utensils 
Ball and rollai 

• • Ton« 11 too S44.00 
• . a i 000 140.00 
« • a il 000 T.TO 
t • a too m 

.* »QOO «as * m 

• • Tons m 

• • 1000 We« — m 
• • Mailla« «os m m 
• * a 110 m 

• • •000 We« «to m 

• • Total Ml m 

• • Milli«« toa 1 

y T«« raaairaaant «f 
V Only high tanaila «nd 
a/ In «ddltian te Ti.i 
y HI ton. of teel 

a« original « 
belts 

of «telnlee. 
will be required 

la included In ti» 
nsidarsd. 

UT ton« of küti «orben 

•41.TO 
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.* 1-Tt   in.   t 

Antl«iH«*4 altor •t«tftl»M tl*< 

i-ala 

U* 

Ui 

1 000 •O.ÜD 
too n.oo 
»0 • 

• • 
• • 

•0 ••» 
too» 

100 l«flO 
IM 
lit •••o 

11 00* 
1 001 

1 OOI 
tJ0 

t 009 

wo mm 
III • 

1.4 

l.t 

urn *.* l.ao 
••oo t».« • 
i.« u.n • 
m • * 
• • • 
• • m 

••» t.» *M 
• 10.10 #1*00 
t«M> 9.«i 1.00 
Mt %fjm I.M 
•.» ••OP 9.ao 
• t am .00 i ttt.oo 
• • 900,00 
9M 

*•• 
0.90 

QM a.ift 
m tan.« • 

ti.« t immm • 

mM 9 99i.f0 

Il MO 
• ne 

Il 090 MO 

iu4«i la 91» 

SIC flit }     f • if« 



AfHWUt 4-?l  (eontlnuttd) 

Ul*r 0Wt«l»M       ILMtrUftl 

. 140 •40 1.00 
104» 040 100,01 • 

m 4.01 u.n • 
m • • • 
• • • • 
• • • • 

t.« 0.40 1J0 040 
10 40 m 10.10 01.00 

140 • 40 1.00 
•040 0J0 1» 40 1.00 
• 0.10 «•09 1.00 
• 1 001*00 1 001.00 
m m • •00.00 
440 040 1:6 0.10 
t.« 0.40 040 
• • 100.00 • 

1040 to.oo 1 100.00 • 

0140 040 M .00 • 

M .00 
140.00 
M.00 

f.00 
0040 
•4.00 
40.00 
01.00 

t 000.00 
00040 
•040 
1.01 

000,00 

1 140.00 

100.00 

m 40 • IW4.4P 1040.00 4 «04.il 

10040 

».00 

0M.O0 
.00 

f.fo 
•40 

1 040 

• •It.fO 

• 100 |    SCCTI4)M  S 



ALLOY 
O 

 um 
ài  Inflittili imi mint 
i. 
t. 
8. 
4. 
6. 
6. 

7. 
8. 
9. 
9v 

Railway vagoni ,. . • 
Trail«r• .. .. 
Buses and mi ni-bu sas .. . • 
Cara .. 
Truokg .. 
Jeans, station wagons,  ambulances 

and v,:natts ,. .. 
Motor oyelea,  scooters and moneds 
attto»obtle ancillariea 
Vahioulor and diesel enplnas 
fehloular oetrol engines ., 
Bicycles comolete        ,. 
iuto leaf sorings (;aainterarce)i> 

•aHfltil 4 

sric transformera . 
It   F actrie motora 
15 Switch and control fear . 
Si   House servio« matar s . • • 
16 II act rio fana              .. 
1?» ¿Ir oonditionars        ,. . 
18. Refrigerators (domestic ê eoaueercial)          " 
tl. Radio receivers           .. .,               " 
S». P.A. system                  .. ..   Million Riais 
M* tWctrio and electronic équipaient 

(relays, avltohas ato) ..               * 

Anticipated Oarbon construe 
tyit Of  OUtDUt out nut 

No. 800 915.00 
M 4 000 ?°.«0 
M 26 000 250.00 
H 95 000 1 200.00 
t» 12 500 1°5.00 

If 2fl 000 S40.00 
Ä 55 000 «7.10 

Minion Rials 1 ?65 OS. 00 
ïba 1? 500 94.50 

n 9? 000 14^.00 
'000 Nos 150 000 '.n0 

Tons 5 400 - 

•• •. 4 696.40 

•000 îfes 1 600 
'000 ktf 150 B0.00 

Million Ria] a 625 4.«0 
Nos 30 000 - 

'000 Nos 280 3*80 
M S5 Í6.0f 

-     Frte 

600 
844 
720 

0.72 

#.65 

fi&a2a\ 

•t. •'eifhinf machinery     .. 
t?. Taa preasing machinery 
Ct. Af rioultural tractors 
ff. i^ risultar al implementa 
tO. Gravier tractors .. 
SI. Bulléafif and road oonat */ey 
8*. Stationary dieeal enpino 
81. Orane* .. 
84. Passenger and Industrial Uffei 

..   Million Rial« 186 1.60 
• 90 - 

Nos 5 000 800.00 
,,           Tons 7 500 407.80 

..   Million Mali SO 12.50 
• •             *oa 7 800 P26.00 

Tona t 000 10.00 
,.             Nos 400 • 

SfCTIIN   1      | 



eia 

Àoiorv.M.: r~<-7?. 

ALLOT STIEL RS5JIREMB"T 1977 
(all units in tons) 

Anticipated 0«r ton ooMtrut* FM« cutting A3 lay construc- Stainless Elect. 
out nut 

915.00 

 lisal  .JikiLfitasl  steal steel 

800 1 120.00 
4 000 &.m - 100.00 115.60 - 

25 000 250.00 250.00 5 250.00 2 625.00 • _ 
95 000 2 200.00 790.00 4 050.00 5 550.00 — 
12 600 1?5.00 1*5.00 9 625.00 1 512.50 - - 

28 000 «40.00 •»«0.00 1 6*0.00 ? 940.00 
55 000 57.10 ««.00 55.60 4!?9,no _ 

1 ?65 65.00 190.00 190.00 250.00 l.«0 
IS 500 94.50 67.50 — 557.50 15.50 
9Ï 000 140.00 140.00 140.00 700.00 . 

150 000 *'°0 - - - - 

5 400 - - 5 940.00 - - 

• • .4 **i4Q 1 950.50 ft 11" T« 11 Q57.fl. J¿a¿2 

1 800 5 ?' 
150 50.00 50,00 „ • - l oe 
625 4.«0 ls.ao 9.40 9.40 - 19 

«0 000 • . • - • •:• 

m \90 • - 2.50 - - 
ss 26,09 8.89 5.50 26.00 «.50 - 

600 • • 496.00 • 5 057.00 - 
644 1.65 . 1.630 . 10.60 ~ 
720 - - 9.9* - 0.02 - 

0.78 -    . 0.006 0.078 - - - 

• • ftâSI ASftfitt m*tt m .io S. 076.02 £a_ 

195 1.60 4.10 m 5.50 - 

90 . • m. 22.00 4.20 
5 000 800.00 • 28.00 675.00 - 

7 600 407.60 160.00 182.80 226.00 - 
m m m, m m - 

60 12.60 6.00 4.00 12.60 0.50 
7 600 225.00 • 7.80 62.50 7.50 
t 000 10.00 6.00 8.00 410.00 • 

400 • m 10.00 80.00 

I    SECTIIN   ?     | 



ALLOY arsa M KJïMMOT 1977 
(•31 unita in tons) 

Appendix G-7' 

nstnw- FM» cutting Allay conatruo- Stainless Electrical 
SfafiAl  fitti— rtitl - itasi tifiti! 

.5.00 1 120.00 2 055.00 
.«0 . 100.00 115.00 - - 242.40 

'î.00 250.00 5 260.00 2 626.00 • - fl 575.00 
!",00 790.00 4 060.00 5 550.00 - - 1? 590.00 
-.00 1"5.00 ? 626.00 1 512.50 - - 4 1«7.50 

••i.OO •>*o.oo 1 6*0.00 2 940.00 5 740.00 
'.10 «fl.00 55.60 429.00 - . 607.70 
'.00 190.00 190.00 250.00 l.«0 - 694.«0 

'1.50 67.50 _ 557.50 15.50 • 515.00 
-.00 140.00 140.00 700.00 . -• 1 1»0.00 

'•n0 - - - • - 5.00 

- - 5 940.00 - - - 5 940.00 

••''.40 1 nom n M«TM Il <tf7fffl 15.50 

5 5*?.00 

41 W.7Q. 

5 5?fl.00 
?0.00 S0.00 . - 1 065.50 1 125.50 
4.R0 15.*0 9.40 9.40 • 190.00 ?°7.40 

» — . • • S',00 52.00 
°*so m _. 2.80 - - 5.00 

T*08 %.m 8.80 26.00 R.60 - 7?.50 
m 496.00 • 5 087.00 - 5 465.00 

9.86 m l.tO . 10.60 - 12.08 

- 9.9t - 0.02 - 0.04 

• 0.006 0.076 - - - 0.081 

.2¿2fi ag.soê ittJM flLJC 1.076.02 6 618.60 m 268.871 

i.eo 4.10 5.80 9.00 
„ 22.00 4.20 • 26.20 

?0.00 — 26.00 675.00 - • 1 000.00 

[7.50 160.00 162.80 226.00 - - 966.00 

?.60 6.00 4.00 12.80 0.60 • 56.60 

•'•5.00 7.60 62,80 7.60 - 292.80 

0.00 6.00 5.00 410.00 • - 42*.00 

- 10.00 80.00 • • 40.00 

|    SECTIIN  3 
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„qt    Tn*„trl.l A aerlcultmal PHtthJMlT 

S6. Fork lifts 
56. Other material handling equipment 

(conveying machinery etc) 
57. Industrial boilers .. 
58. Air compressors    .. •• 
59. Power driven pumps (turbine and 

centrifugal)      .• •• 
40. Textile machinery • • 
41. Sugar machinery   •• •• 
42. Cement machinery •• •• 
45. Equipment for chemical industry 
44. Heavy plate and vessels .. 
45. Machine tools       .. »• 
46. Machine tool accessories .. 
47. Hand tools .. .. 

r48* Dumpers and scrapes     I 
49. Shovels and excavators! ** 
50. Road rollers .. •• 
51. Dairy machinery   .. •• 

ftMtrtml C 
fr    Mfltal nroAiota 

62, Steel furniture   ..        . 
55. Bolts, nuts and rivets!/ 
60. Wire netting and vire products 
62. Sewing machines    .. 

• 62a.Seving machine needles 
68* Typewriters and office machines 
69. Ball and roller bearings 
TO. Umbrella ribs       .. 
TÍ. Rasor bladeafi/     .. 
TS. Hacksaw bladesw   .. 
T5. Utensils .. 
74. Ball & roller bearings 

Tlfe-totil g 

Total (L • B 4 a • D) 

*. 

* • 

Unit of gâtait 

(cont'd) 

Million Rials 
R 

R 

Nos 
Million Rials 

R 

R 

Tons 
Tons 

Million Rials 

Tons 

Kos 
R 

Million Rials 

Anticipate l 
output 

•TV'•r,i o^^'~'tiV\)ri — »l'i        m ì 

Tans 
R 

R 

»000 fes 
Toas 
Nos 

Million 
«000 Nos 

Million Nos 
'000 Nos 

Tons 
Million Nos 

100,00 
160.00 
200.00 

50 000.00 
5 000.00 

500.00 
525.00 

52 000.00 
5 500.00 

550.00 
10.00 

S 000.00 

4?S.0D 

260,00 
25.00 

27 fOO.OO 
10 OOOtOB 

1 500.00 
100.00 

1.25 

2.00 
250,00 
450.00 

1 110.00 
1 546.00 

10.00 

6.00 

1.70 

240.00 

50.00 

0.50 
5.00 

5.50 

1 162.« 
285.00 

1.50 

5.50 

LÊÊiM 
ZJZLtt 

J The spring requirement as original equipment is inoluled in the resoeetive norm 
y High tensile bolts and special bolts are oone idered 

5y Sî'î t9mJ>! I,iih*u^fcî,î0ï •*80} ia re*»1PQ<» *n addition to 99 tons of stainless gt«ol ¿/ 222 tons of tool steel will be required. 
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Anoondtx R-7? (continued) 

t^n-"1   it--1 il 
H'i\v; cutting Alloy construc- 

tional  ffteol 
St al nie 33     Electrical 

•• S*?*?1,       ateel sheets Total 

5.00 

1.70 24.00 
4.00 
1.70 

2«.00 
160.00 

6.00 

2.00 
2.50 
O.20 

240.00 

50.00 

25.00 
400.00 
540.00 

48.00 
a.5o 

100.00 

26.00 
28*.00 
205.00 
750.00 

100.00 
96.00 
54.00 
25.00 

- - - 2 140.00 4 280.00 

0.50 
6.00 

22.75 
4.00 

5.25 
0.20 

56.00 
10.00 

760.00 

550.00 
O.70 
0.50 

5.60 1.60 2.40 2 491.00 - 

- 155.00 15.50 69.50 _ 

• •* - - 12.00 

264.» 1 117.4fi ULM * fUi* 4. fhtf 

55.00 
166.50 
55.60 

150.00 
1 072.00 

587.50 
925.00 

6 420.00 
550.00 
85.20 
19.70 

750.00 

? 500.00 

211.00 
12.00 

1 162.» • 
285.60 552.00 
- m 

- 2.60 
1.60 - 

• - 

S.60 — 

7 476.16 

resoeetlve nor« 

99 tons of at al m ess «teol 

476.00 

1 840.00 

A ?00.00 

UàâSSi -^_ 10 516.00 

O&i&të 21 984.141 S? 814.60 

147.00 
5.20 

9Ì.00 

6 fllS.lO 

1 162.00 
1 259.00 

5.20 
2.00 
1.50 

1 640,00 
5.50 

99.00 

8 200.00 

12 Mg.gO 

80 710.671 
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Aooendlx R-7? (continued) 

Alloy construe-   3tain3e33 
•Spring nt^ol      Hnnr^  at eoi iflçql 

Elect i io al 
ateol sheeta 

} 

4.00 
1.70 

48.00 
8.50 

100.00 

5.25 
0.20 

2.40 

18.50 

2«.00 2.00 
ìeo.oo 2.50 

6.00 0.20 

26.00 100.00 
2«*.00 96.00 
205.00 54.00 
750.00 25.00 

2 140.00 4 2*0.00 
• 330.00 
56.00 0.70 
10.00 0.50 

760.00 - 

2 491.00 - 

69.60 • 

- 12.00 

*tóli*Q LMM 

56.00 
166.80 

55.60 

150.00 
1 072.00 

587.60 
926.00 

6 420.00 
550.00 
86.20 
19.70 

760.00 

2 500.00 

211.00 
12.00 

476.00 

1 840.00 

« 200.00 

147.00 
5.20 

•.00 

1 162.00 
1 289.00 

5.20 
2.00 
1.50 

1 640.00 
5.50 

99.00 

8 200.00 

10 81B.00 

99 W14.ÌD 

IfilâfO 

liâUÊ 

- Ml« 
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ow» **nu*x. n*»vu*c vvirzart . TWUT^BB ¿JULTSIS 

1H4 

wt 

sarán 
(•Uli«* »!•!•) 

TT.ê 

*.? 

ilO.S 

fui 

•i 

0 

•i 

•f 

J2 

t •iti«! 

4 -fi .4 

I •110,1 

0 0 

I •t*M 

4 •i MIA 

-I ÚJHd 

fU ti***rutó »fMtlM le 

f * tst.« • tot 

«ttli «I» »M* ywtr IMI, 

iti 



Appendix 6-73 

ALLOY STEEL REQUIRtftE"T - 
(all units in tons) 

itfSL 

1. Railway wagons 
2. Trailers 
3. Buses and mini-buses 
4. Gars 
5. Trucks 
6. Jeeps, station wagons, ambulances and 

vannets 
7. Motor oyóles, soooters, momeds 
i. Automobile anoillaries 
f • Vehicular diesel engines 

fa. Vehicular petrol engines V 
10. ücycles complete 

10a. Auto leaf springs (maintenance) 

Sub-total A 

Unit of 
output 

Anticipated 
output  

Carbon oonst. 
at eel. 

Frt 
^nr 

Vos 
s 
• 
s 
If 

1 000.00 
6 000.00 

45 000.00 
162 000.00 

22 000.00 

531.30 
57.60 

450.00 
3 813.00 

220.00 
.   1 

n 
s 

Million Rials 
Nos 

* 

S 

Tons 

50 000.00 
88 000.00 
1 917.00 

24 000.00 
162 QOO.OO 
300 ÛOQ.OQ 

7 000.00 

1 500.00 
57.20 

100.00 
166.00 
196.00 

6.00 

. 

7 0WJ0 

11. Eleotrioal transformer s 
11. Ilectrio motors 
13. fwitohgear and oontrol 
15. House senrioe asters .. 
16. Ileo trio fans .. 

17a. Air conditioners 
18. Refrigerators (doaestie and oommeroiel) 
11. Radio receivers 
13. F.A. system 
14. Urne tronío equipment 

t • 

1 000 kVA Í Hû.00 50.00 
1 000 kW ItO.00 320.00 
Million Riais 1 6*0.00 Î3.00 
•000 Mes 118.00 — 

<000 Nos 3» .00 3.80 
•000 Nos 110.00 190.00 
«000 Nos 1 069.00 «, 
•000 Nos 7f0.00 0.60 
Million Riais 60.00 — 

Million Riais t.90 m 

257.60 

M. 
17. 
M. 
tt. 
30. 
11. 
3t. 
M. 
34. 
35. 
»«. 
37. 
38. 

weighing maehinery 
Tea processing machinery 
Agricultural tractors 
Agricultural implements 
Gravier tractors 
Building and road construction 
Stationary diesel engines 
Granes 

and industrial lifts 
Fork lifts 
Other material handling e<miimment 
Industrial boilers 
Air 

SECTIIN   t 

. . Million Rials •31.00 

.. e 140.00 
* . Nos 10 000.00 
* . Ton 11 000.00 
. . Nos 50.00 

Lnery Million Rials 150.00 
.. Nos «5 OOO.00 
.. Tons 3 000.00 
.. Nos 700.00 
.. N 100.00 
.. Million Malt 150.00 
* * M 900.00 
• • 

> 

« 350.00 

1.30 

660.00 

37.90 
750.GO 
150.00 

4.00 
7.90 

3.40 



Appendix 6-73 

ALLOY STIEL REQUIRBŒNT - 1582 
(all units In tone) 

Appendix 6-73 

xcipated     Gar bon const.     Frae cutt-      Spring 
_ut£uL>   _J*5äL__    M rtf 1      latti. 

Alloy oonst. Stainless 
 fidcttJL. 

lleotrioal 
at—1 ahaata Total 

000.00 
000.00 
000.00 
000.00 
000.00 

000.00 
000.00 
917.00 
000.00 
QOO.OO 
Û0Q.0Û 
000.00 

521.30 
57.60 

450.00 
3 613.00 

280.00 

1 500.00 
57.30 

100.00 
166.00 
196.00 

6.00 

7 0M40 

450.00 
1 376.00 

«SO.00 

500.00 
143.00 
290.00 
120.00 
196.00 

3 297.00 

1 400.00 
200.00 

9 450.00 
7 073.00 
4 620.00 

3 000.00 
86.00 

290.00 

196.00 

H 015.00 

227.20 
4 725.00 
9 346.00 
2 310.00 

2 250.00 
666.00 
385.00 
600.00 
990.00 

24 521.20 

89.00 

88.00 

1 921.30 
484.80 

15 075.00 
21 612.00 

7 370.00 

10 250.00 
972.50 

1 094.00 
888.00 

t 578.00 
6.00 

66 951.30 

SfjO.OO 
250.00 
6*0.00 
125.00 
316.00 
120.00 
069.00 
790.00 
60.00 
1.50 

»0.00 
180.00 
fi .00 

3.80 
190.00 

0.80 

257.60 

320.00 
36.80 ti.00 

30.00 

Ô.Qll 

12.00 
693.00 

1.80 
0.1» 

116.812 711.90 

28.00 

3.80 
90.00 

118.80 

1 778,80 

»0.00 
3 489.00 

16.00 
1.18 

» »lt.IS 

6 720,00 
6 000.00 

»00.00 
»0.00 

9 042.50 

720.00 
875.50 
599.80 
50.00 

7.60 
352.00 
158.00 

16.40 
1.30 

1» 779.768 

231.00 8.10 5.80 4.60 m . 
140.00 • • „ 34.00 6.00 
000.00 • 600.00 50.00 1 »0.00 . 
000.00 680.00 240.00 100,00 360.00 • 
50.00 • 6.00 10.00 262.50 O.BO 

150.00 87.S0 16.00 12,00 17.10 1.50 
000.00 7SO.00 • 25.00 171.00 28.00 
000.00 150.00 75.00 48.00 800.00 m 

700.00 • . 16.75 56.29 m 

100.00 4.00 . 1.00 15.00 m 

150.00 f.90 . • 48.00 1.00 
500.00 • • 0.18 490.00 8.00 
350,00 1.40 49.00 3.40 12.2» 0.»0 

SECTIIN  2 
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11.70 
40.00 

000.00 
980.00 
879.00 
106.80 
975.00 
670.00 

75.00 
10.00 
St .SO 

.18 



 Itu 
Q.   Industrial and agricultural 

19. 
40. 
a. 
48. 
41. 
44. 
4f. 
*0. 
47. 
46. 
49. 
50. 
51. 

It. 
55. 
IO. 
5«. 
•U. 
fi. 
•9. 
•0. 
n. 

, n. 
TI. 

I 

tower driven punps 
Tostile machinery 
Jugar naohinery 
Oeaent naohinery 
Icaiipnent for oheaioal industrio« 
Heavy plates and vessels work» 
Moohine tools 
Machino tool aooeseorles 
Hand tools 
Dumpers, scrapers 1 
Jhovels    and exoavators       | 
•Dad rollers 
Dairy machinery 

JBhrlilis • 

•tool furniture 
Bolts, nuts and rivets W 
Wire «biting ani vir«, product» 
towing naehines 
Jewing machine needles 
Typewrites and off!«« aatttinea 
Boll and roller bearings 
Umbrella riba   . 
Kasor blades if 
Haoksaw blades ¥ 
UtenaUa 

Unit of Anticipated Carbon eon st. Fr. 
^^Cttltnut^^ PWfrantl IîMH 

(cont'd) 

No« T5 000.00 
Million Hals 4 500.00 WO. 00 :.. 

,,                     s 460.00 . 
• 

..                     s 5?O.Q0 io.eo 
».                      • 50 000.00 m 

Tons 4 «00.00 m 

Million Mais 450.00 0.6T5 
..                     s 15.00 T.iO 

Tons 4 500.00 - 

HOB 640.00 111.00 

..           Nos 400.00 — 

Million Hals 50.00 • 

.. t t04.«T5 1   ' 

•000 tens 4T.50 9 118.00 
Tona It 500,00 410.00 
• • eit.oo . 

«000 Woo ISO.00 m 

Tona 1.8T 1.8* 
*000 Iba 40.00 4.80 
Milliontes li. 00 . 
•o« MO 000.00 I.TS 
Million UM MO .00 . 
«000 UM 1 »0.00 m 

fous t TIT .00 

.. t 111.4t 

.. tt QPt.Ttf L¿. 

Hifh tensile and special boita an eonsldered. 
Only hifh tonalle bolts or« eonaldored. 
Xn addition to stainless stasi. IT« lana of tool 
Only tool stoel of M4 tona will et 

st«*l will be rehired, 

SCCTItN   t     | 



e-U («mtlntMd) 

osntt.     Hm ou4U        tprlng 

- 17.10 • I.TS tio.oo 
Q.00 174.00 n.oo 4M .00 144.00 
- 94.00 1.40 14.00 4.40 
.•0 • n.oo S »0.00 4 4SO.O0 

- - • ftl.40 1 4».tO 
- • • • •40.00 
.474 t9.il its .00 n .oo 0.40 

'.SO f.00 o.ao 11.00 O.fl 
- - i on.oo • 

1.00 w.oo •«.00 I 440.00 . 
100.00 10.00 100.00 • 

-^^^ • •4-00 

t 970.» | K1I.IT        |t 144.»        7 4», 

».00 O.fl 
1.4? 

4fi.00 fO.fl        tl 0».00 447.40 

lit.» 
1 »4.00 

144.00 
141.00 

t 117.00 
440.00 

1 QM JO 

» 444.00 

»040 

IS 0*4.4» 

•*>      •*.»        -        »i.«     ta.»       :        }ff5;S 
•f.» 

1.71 
IM KU» 41.00 

U »0.00 . .11 100." 
• • • • ••» 

»«•••* - 140.» 

17 
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M.   M.   tAlTIM   t  eSMfAMV   PUMA*   ITt 

MAMA** MiMMiAâÉl  AAMUAMÉlAfT HBFWt   If^a^t^OT ?t«F«^»   ••fWi^rl'^W! 

or mw 

arsa*•» - Yaraiv 

I - 

ig. 

Iran'! «tool oxport proop«ct«   .. 
Allay »UmU onport 
•ttbititution af tonnag« «tool    .. 
Construction 
Mitel producta 
Transport oqulpaont 
attbttltutlon of »lloy «tool« 

f-t 
T-é 
T-T 
t-t 
t-10 
f-lt 
f-15 

Capacity raquirod ,, • • t-S 
Dnantji of «Mungi • • ,. t»3 
ìHMMMI for pig iron ,, • • t»t 
Country ooopoxlson • • • • t-t 

Donato1 ., f-t 
àrallabtllV ,, t-t 
Domane, «tal loti il tr tué: ttortfaU« of 

ttnttf« «tool   .. • • §-• 
Alloy «tooli ttortftll • • 9-tl 

TarUoal an« im Ittntal oarMtatttt of lattirtfl tt            10»1 
twatnotsj «jtotlototn» 10-4 
tant ttttrtal« • •                     ••                       • 19-f 
•laotrlfl pavor ,,                     ,,                        t ift-lt 
TTanapar% ,,                     ,,                       , 1ft. Ü 
utu Iti«« • •                     •>                        . to-it 
Ittntotfor roauir* mmtu 10-i* 
Tttlalng «f pon l (VU 
CoMtrxtetlM ootorUla far «à« fitti lioWtirtot io.*» 



idi*  time** 

m? 

(Ulli*) mali) 

1U.4 -l 

100,4 -r 

ti.. •i 

W7.i 0 

lili! •1 

sota •t 

SU. A 1¿ 

LML1 -a 

• -*44.f 

4 •CQ0.S 

1 -ti «4 
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M.   N.   •MTO*  »  OOMMMV   HWYAT1   LT» 
UMIMA MtMNI MÉMMnm M MUOMMfMT OaSJMtliflBM 

*   »MU   «MMN» IN «UN 

ÏÉBLI Qf CfflTMIS i. VMm F 
(continued) 

BevalopMnt proapaets 
Salvation of candidat« projaeta 
Tlw iehadula 
Dawalopraent of tha ataal industry 

ALLOY STKL PLANT 
D*a*nd for alloy ataali 
StafgasWd aaaufaoturlnj prog 
Major production and maintaaano« dapartaunta 

wmm^cmom rust 
Damand for farro-otiroa» 
•ufgaatad produat-alx 
Najtr production aactlona 

mWmiM IRON CASTI NÛ3 FOUNDRY 
Da»a né for wallaaM« iron otatlnjc 
31a* of «attinga 
Sttjfaatad Mnufaetirlmj prof raja» 
Nftjor production and aalnUaanoa dapartaanta 

IY*0-«ILIOON AND rB*0-*jn¿JIM fUNT 
Daaaad far farro-atli on «ni f 
**tf«aUd produot-ai» 
Mijor production aaatioM 

vom mm rum 
for apaaja i 

MMUfnt'turla« 
ta* »at«rial mayar«—at« 
Ha Jar praductlan daparUtont« 

mmcrmm rvxi t, 
fot r*fra«tirt««        ., 

ani «tariffell 

ìo-u 

10-SS 
10-33 

10-41 
10-41 
10-41 
10-4 S 

10-44 
10-44 
10-44 
10-44 

10-45 
10-4S 
10-4Î 
10-4Ì 
10-50 

10.51 
10-11 
10.IS 
10.53 

1044 
10-M 
10-14 

tO.11 

l^H 

I0*tt 
10.» 
IO-M 

il 

i 



M.   N    OAíTUK   »   COWPAHV   WWVAT1   if» 
« HHM 

îAia or g ?fwri T. MIMI ïï 
( continuad) 

FABRICATION SHOP FOK CHMIGAL PLAHT AND RITIHWY 

Daajand for oh«mic»l équipant fabricated 
fro« tonnag« ataal 

Bulk atoraft tanka 
Hnavy plata and vaaael work«.. 
SUalvorka «quipment 
Total raqui ranant of fabrioatad aquipmant 
Indifanoua capacity and ahortfall 
Sugfoatad manufacturing nragraaJM 
Propoaad product-mix 
Naja* product i on and naintananoa daoartnanta 

F4BRICnTT0« 3H0P FOR HUVY 3TRUCTJRAL 8T«U#DWt 
Daajand for haavy atruetural atanlunrfc 
Tndlfanoua oapaelty and ahartfall 
Shortfall 
3uffaat«d aanuf aeturlng prag rana 
HaJar production and naintananoa dopartaanta 

rurr FOR LIQHT ¿HD MDîUN VBOHT rofoxma 
toaand foruoaat for raqulr—inta of fortifia 

tf «»¡or ©onauewra 
Indâfonoua oapnaity and ahortfalla 
tdajjoatad Miwftotarinf profraaj» 
Maja» production and naintonane« énpartaant« 

• • 

Ha**, „THL TUM riittî 
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9 - Anal/ala of ahortfall (cont'd) 

Probabla danaad, availability and ahortfalla for 

are giva» in Tabla 9-2. 

Tabla »-1 

i    DUttMD, AVAIUBIUTT ANO SHORTFALLS 
(In thamaand tona) 

1978        1977        1912 

llll lilt UU TafcU 

Prlaary produatra . 2U.00 194.00 
ftaaondaxy productra . .           . 

i-1 2U.cn 1M.M 

4-10 »2.41 »7.95 ¡lo.« 
7.1 • .             4.0ÒV 

»nbatitution   ..                 7.4 , .           . 

Total danaad filali M7.aa II4.la 

filali     fiala   S1LÉ& 

%/   pat of a total of S,»00 tona of atnwturala emrlaagad 
for axpert to Paklatan, 4,000 tona ara takan aa banaa. 

b/   • danotaa aurplua. 

It will ba notad that taara would U ahortfalla of 

»2,410 toM and 13,950 tona o/ 1972 »d larr raaaaotivaly 

ani a aurplua of 19,4«) tona by IMS, aaauala* that tba 

producilo« profra— of Iafabaa ataal plant la not efcaafad. 

rrobabla danand, availability and «aortfalla for 

•hannala ara fiyan u Tabla 9~S. 

9-7 
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t - AiuJjnii of •hortfall (oont'd) 

Table f-3 

CñkWUMt   DWaWD, AVAIUBILITI ATO 5H0WTAIX8 
(in thoueand toi») 

Avallabllltr 

rriaary producer« 
fteooadary Frodueen 

Silk 

Tota areilabilitjr     6-1 
é-10 
7-3 
7-1 

i»72     im      itta 

11.00     11.00 

11.00       11-00 

55.»«     02.27      UT.M 

Substitution     .. 

Total dösend 

:sv 
5S.96      12.27      ¿¿hü 

S5.I6     71.27     MtÈSr 

J   Out of â total of 1,500 toi» of itruoturalo envlaa|ed 
for ««port to Pekietea, 1,000 torn ort token M ohanaels. 

There will be oubetantlal shortfalls in all the 

yeere «ador ftudy. 

Probable donan*, availability and obertfallo for 

ansloo oro given la Table t-4. 
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9 - Analysis of shortfall (cont'd) 

Table 9-4 

AW LIS i    DÖUND, AVAILABILITY AND SHORTFALLS 

(in thousand tona) 

1977 
Availability Tabla 

friaary producers 
Seoondnry produoers ao.oo 

35.00 
20.00 

39.00 
2L£2 

Total availability S-l 20.00 35.00 55.00 
1 

Demand                ., 
¿sport                ., 
Substitution     ,. 

6-10 
7-3 
7-6 

79,04 127,25 238,21 i 
2.50* 

Total dosand 79,04 127.25 238.55 

Shortfall 59.04 72.25 IS^Jii 

a/   Out of a total of 8,500 toni of struct oral« envisaged for 
export to Pakistan, 2,500 tons are aasuaed to be anale«. 

There will be substantial shortfalls in all the years 

under study. 

Probable demand, availability and shortfalls for tees 

are given in Table 9-5. 
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9 - Anal/iia of shortfall (cont'd) 

Table 9-5 

TEES«    DEMAND, AVAILABILITY AND SHORTFALLS 

(in thousand tent) 

1972 1977 1982 

ttlmmmMlttr                      Tftttf 

Primary producers 
Secondary producers l^o 5.00 5^00 

Total availability   8-1 5.00 5.00 ÎM 

Demand                 ,.               6-10 
Export                 ..               7-34Y 
Substitution      ..               7-6 

4.03 6.78 13.13 

(-0.05 

Total demand 4.03 Alia 13.08 

atmrtM* •O.97V 1,76 ML 

a/   Out of a total of 8.500 tons structural steel envisaged 
to be exported to Pakistan, tees are assumed to form a 
negligible proportion. 

h/   • denotes surplus. 

Though initially there is a small surplus of 970 tons 

in 1972, there will be shortfalls of 1,780 tons and 8,080 

tons in 1977 and 1982 respectively. 

Shortfalls of struoturals are shown in Fig. 9-1. 

In 1982, beams will be surplus if Isfahan steel plant 

continues to produoe beams at the rate of 234,000 tons 
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9 - Analysis of shortfall (oont'd) 

Plates 

per year.    The surplus Is shown in the figure below zero 

level shortfall, as surplus is negative shortfall.    The 

total shortfall curve is shown in dotted lino beyond 1977 

as the surplus of beams is to be subtracted from the 

shortfalls of channels,  angles and toes taken together« 

Probable demand,  availability and shortfalls for 

plates are given in Table 9-6.    The shortfalls of plates 

will amount to 171,970 tons,  282,900 tons and 496,590 

tons in the years 1972,  1977 and 1982 respectively. 

Table 9-6 

PUTES«    DEMAND, AVAILABILITY AH) SHORTFALLS 

(in thousand tons) 

Availability Table 
1977 1982 

Primary producers 
Secondary producers 

** 
- 

m 

Total availability 8-1 - - - 

Demand               .. 
Export               .. 
Substituion       .. 

6-10 
7-3 
7-6 

171.97 282.90 495.85 
6.00 

(-5.26) 

Total demand 171.97 mw 496.59 

ahortfap. 171.97 282.90 496.59 
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» - Analysis of shortfall (cont'd) 

Probable d«narri, availability and shortfalls for 
Cold rolled 
shests/strlDs      oold rolled sheets and strips are given in Table 9-7. 

Table 9-7 

OOLD ROLLED SHEETS AND STRIPS» DlMAND, 
AVAILABILITY AND SHORTFALLS 

(in thousand tons) 

1972       1977        1962 

Table 

Primary producers 
Secondary producer« 

Total availability   8-1 

Demand                .. 6-10 225.99 451.22 831.88 
Tonnage required for 

current indigenous 
production of 
galvanised sheets 15.00 15.09 15.00 

Export 7-3 . - 12.201 

Subetituion       ., 7-6 - - (-2.45 

Total demand 240.99 466.22 856.63 

fti-triP 240.99 466.22 856.63 

a/   Out of 30,500 tons envisaged to be exported to  Pakistan, 
40JK has been assumed as cold rolled sheets and strips. 

b/   Out of 5«650 tons of sheets/strips, 2,450 tons have been 
assumed to be of oold rolled shoots and strips). 
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9 - Analysis of shortfall (cont'd) 

floated fiat 
producta 

Tlnrtilf 

Galvanised 
iteli  

Though galvanised sheet« and tinpiate can be 

produced fron hot rolled sheets, the base material has 

to be taken as cold rolled sheets as It is envisaged that 

all future strip production will be from continuous hot 

strip mill wide h cannot normall/ produce strip less 

than 1,5 on thick, while for galvanised sheets and tin- 

plates, atrip thinntr than 1.5 nan is generally required• 

Demand for tinplate has been estimated at 

54,193 tona, 66,652 tons and 82,790 tons in 1972, 1977 

and 1962 respectively (Table 6-10).    As there is no 

indigenous production and no concrete proposal as jet 

for the production of tinplate, the entire demand 

representa the shortfall. 

In oase of galvanised sheets»  total demand has 

been estimated at 59,006 tons, 96,516 tons and 155*665 

tons in the years 1972, 1977 and 1962 respectively 

(Table 6-10).    Present indigenous production of galvanised 

sheets from imported base material is 15,000 tons.    In 

the absence of specific information regarding any further 

expansion of capacity for the production of galvanised 

sheets, the total demand less 15,000 tons, namely, 

44,006 tons, 61,516 tons and 140,665 torn are the short- 

falls in the years 1972, 1977 and 1982 respectively. 
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• • Analysis of shortfall (cont»d) 

Aggregato 
ilKtflsUfc 

However, for estimating the ihortfall for cold rolled 

sheets, the total demand for galvanised sheets has to bo 

oonsldored, as the prosent produotlon of galvanised 

sheets is baa od on imported material« 

Adding the requirements of oold rollad sheets and 

strips for galvanised sheet and tinplato to the short- 

fall of oold rolled sheets and strips as such, the total 

shortfalls of cold rolled sheets and strips will amount 

to 331,169 tons, 614,588 tons and 1,093,085 torn by 1973, 

1977 and 1982 respectively. 

There is a proposal to set up a cold strip mill 

Proposed cold     in collaboration with a Japaneso firm for the production 

of cold rolled sheets and strips.    The envisaged annual 

capacity of the proposed oold rolling mill is 330,000 

tons.    If this materialises and the plant is in full 

production by 1977, tho shortfalls of oold rollad sheets/ 

strips will be about 284,568 tons by 1977 and 765,065 ton 

by 1982. 

Hoi rollad 
sheeWstrips 

Probable demand, availability and shortfall for 

hot rolled ahoets and strips are given in Table 9-6. 

The shortfall is of tho order of 690,000 tons in 1982. 
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9 • aoaijrais of ehortiali (cont'u/ 

Tablt 9-8 

HOT NDLLED SHEETS Ir STRIPS« DEMA!©, 
AVAILABILITY ATD SHORTFALLS 

(in thousand tons) 

19 72       1977       1982 
A^ipM]«ti> Tabi« 

Priaaxjr produoan - i.oo      1.00 
Seoondarjr producer« «PÄafiP.   aOO.OO   200.00 

Total availability 6-1 X&sSSL 2&afia 205.00 

Densftd                           / 
Deaand for eheeta and* 

6-10 232.38 365.08 687.78 

•trips ta seal« for 
pipa« and tubai 
required for manu- 
facturad it OBI S3.70 114.40 

18.30"  ¿ Export               .. 7-3 • • 

Subiti tuUtn     .. 7-6 " " 

Total demand »6.08 479,48 694.41 

atenxiU IfAtgS CJUu 889.43 

a/ Deaand» of «enis for tha production of valdad pipe« «id 
tuba« oonstltutinf a part of tha manufacturad itaM ara 
dlaouuad latar on in thla ohopter under pipa» and tuba«. 

h/   Out of 30,500 ton« of «haat« and f tri pa amrl«a|ad to be 
•«ported to Pakistan, 60* ha* baen takan M hot rollad 
•haat«. 

o/   Out of 5,650 tona of sheets and «trip« envisaged to ba 
•uba U tut ad by 1902, 3,650 ton« have baan asaunad a« hot 
rollai shoot«/«trip«. 

Shortfall« of flat product* ax« «hoi« in Pif. 9-2. 

Tha shortfall« of plata« and hot rolled sheets and «trips 

take into consideration the damand of platea, hot rolled 

sheets and «trip« for pipes and tunos. 
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9 - Analysis of short fall (cont'd) 

Probable demand, availability and shortfall! for 

Hata, ban flats, ban and roda are given in Table 9-9.    Thoueh 
ojsi ródi 

indigenous production capacity will be considerable, there 

will be substantial shortfall in 1982. 

Table 9-9 

FUTS» BADS AND PODS« DMA», AV1IUBILITÏ AMD SHORTFALLS 

(in thousand tons) 

19T2       1977        1962 
A**l1rtnti14t,r lâfeiî 

Primary producers 
Secondary producers 

140.00    140.00 
210.00   260.00   Ma2P. 

Total availability 6-1 210.00   400.00    400.00 

Decand               .. 
Ixport 
Substitution     .. 

6-10 
7-3 
7-6 

200.74    397.66    717.23 
0.20 

-              -          (-2.06) 

Total demand 200.74    397.66    717.91 

Shortfall •9.26*/ •ââaiVuLrfè 

a/   • denotas surplus. 

Assuming that the third rolling »ill unit of Iranian 

tolling Mills Co with an annual capacity of 150,000 tons 

of wire rods is era«ted and oosmlsslonsd before 1972 and the 

unit producás 100,000 tons in 1972, there vili be a small 

surplus of 9,260 tons of bars and rods.    With the saw« will 

producing at full capacity of 150,000 tons per annum, there 

will be a surplus of 2,340 tons in 1977.    Ejr 1962, however, 

thera will be a substantial shortfall of 317,910 tons. 

9-16 



Mi H. Mitt» • commi mmn u» 

9 - Analysis of shortfall (cont'd) 

Probable dastand, availability and ahortfalla for 

1ÜÍM \àrm are given in Table 9-10.    The abort fall« have boon 

calculated on th« basii of a production capacity of 

IS,000 tona of vires, vtwn the vira draving plant of IMDBI 

ia ina tallad.    In the year 1972, there will be a «Ball 

surplus of 2,450 ton«.    Aftervarda, there vili be short- 

falls of 7,380 tona and 35,664 tona by 197? and 1962 

respectively, unies« nev vira drawing capacity is created 

aeanvhila. 

Tabla 9-10 

»latti DHi»v AVAXUaf Uff AMD «OsOTAU» 

(in thousand tens) 

iT^UtfriaiiT Tabla 
Friaary produce*1* ... 
fecondar? producer« ¿f^og    IS .00    15.00 

Total availability   i-i JJ^     15.00     15.00 

Daraand                 ..              6-10 12.55     23.1«     50*. «6 
tepori substitution .           .          - 

Total demand ¿2j¿¿     28.36     50.6é 

Shortfall »2.4&a/   7.3«     3S.ee 

§/   • denotas surplua 

fig. 9-3 shovs the shortfalls of ban and rods and 

vires,    There are small surplosss in 1972 and ¿hortfalls in 

subsequent years. 
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9 - Amin is of shortfall (oont'd) 

»robable ooaand, availability und shortfalls of 

pips* «ad tubes art givra in Table 9-11. 

Table 9-11 

FIFIS AHD TWESI  DBttRD, AVAILABILITY AND 
SHORTFALLS 

(in thousand ton«) 

IWAUMUtT Xifeli ltTa        i97| 

»riaery produeers 
Secondary produoere 345.00 

Total availability*/ 8-1 145.M 

196.10 

I*Port 7.3 

Substitution       7-4 

Total denand 

Shortfall 

1/   The availability of 345,000 toi» in 1973 la baaed on 
510,000 tona fra« Ahvat Pipa Mill produoing at 85$ 0f ita 
initial capacity 0f 360,000 tona plua 35,000 tona from 

*p!ÎÎÎftJ5du*tri*1 ênd C«*^»Ml»l Co.     Tha availability 
of 433,000 ton. in 1977 and 1962 la baaad on 418,000 tona 
fronAhwas Pipe   111 and DOTI Pipa Mill producing at 89$ 
of thair installed capaci tit 8 0f 430,000 tona and 40,000 
ton« respectively, plua 15,000 tens fro« Sepanta. 

9-21 



M.  M.   OAtTU«  t COMPANY   MIMATI ITO 

t - Jlnalysis ©f shortfall (cont'd^ 

t'ipes *nd tubes required ara of vtrious t/oes such 

Type» of «s ««amless tubes, welded pipes raojulrad for «anufaetured 
pipe« «ad 

1 taxas and heavy pipe» and tub«! for oil, gas and water 

pipa lines.   Breakdown of the total estimated demand for 

pipa« and tubas in tha »bove categories, including the 

*••*»* for sparai and saint enanca, ««all e cala industrias 

and stock«, ia fi/en in Table 9-12. 

Tabla 9-12 

CAT3G0RIES OF PIPES AMD TUBES 

(in thousand tont) 

Cateteri«« litt 1977 lQaä 

Saealaaa tubes 110.»0 141.00       252.72 

Pipa« and tubes for 
•aaufaetured ltass 53.20 «7.28       163.23 

Heavy pipes and tub«« 
for oil, gas and wat«r 232.00        341.00      404.A3 

Mai muß    iiiufi uao 

While Table »-11 give« the overall deeand, avail- 

ability and shortfall« for pipes and tubas, it is «ore 

relevant to assess tha shortfalls for different types of 

plpae and tubas, which are given in Table 9-13. 
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9 - Analysis of shortfall (cont'd) 

Tabi« 9.13 

PIPES AND TOTES»    DEMAND, AVAILABILITY AKD 
SHORTFALLS BY TYPES 

(in thousand tons) 

Types at tuba« 1972 1977 1982 

Dwand 110.90     141.00     252.72 
Availability ... 
Shortfall 110,90     141.00     252.72 

it Mad BIPH aiti tubai 
****** 285.20      438.28     767.84 
Availability 345,00     453.00  . 453.00 
Shortfall •So.eOi/ •14.72*/ 314.86 

Total ihortfall 5I.I0     126.28     567.58 

»/   • denotes surplus 

Shortfalls of seamless and welded pipes and tubes 

are shown in Pig. 9-4. There will be a surplus of welded 

pipes and tubes up to 1977 but thereafter there will be 

shortfalls rising upto 315,000 tons by 1982. In the case 

of seamless tubes, indigenous availability being nil, the 

entire demand is shortfall. 

Semis rehired for the manufacture of seamless tubes 

Semis for are blooms and billets.   The yield fro« semis to finished 
pipes and 

tube is about 80 par cent.   On this basis, total blooms 

and billets required for the production of seamless tubes 

will be 138,600 tons, 176,250 tons and 315,900 tons 
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9 - analysis of shortfall (cont'd) 

lami MéIMM MBumuAL MmoMMMT narawtTiTinw 

IN 

respectively In 197B, 1977 and 1982.    Theae tonnages of 

blooM ind billets have bean included in the estimated 

requirements of steel for the respective years given in 

Tibi« 6-4. 

fiâtes and strips are the semie required for heavy 

pipes and tubes.    Tie Id of welded pipes and tubes is 

approximately 85 per oent.    On this basis, the flat 

products requirements have be^n estimated aB 106,600 tons 

of platas and 230»100 tons of hot rolled sheets and strips 

for it*8» 116,000 tons of plites and 359,500 tons of hot 

rolled sheets and stripe for 1977, and 212,800 t^ns of 

plates and IBS ,600 tons of sheets ind strips for 1982. 

These figures also have been included in the flat products 

requirements given in Table 6-4. 

Welded pipes  and tubes for manufactured itens have, 

however, been shown as such In Table 6.4 without indicating 

the Svinif   required.    For these tubes also the semis required 

aro flat products, and assuming 95 per cent yield from sania 

to fabricated tubes, the total requirement of flat products 

for these items will be 63,700 tons, 114,400 tons and 

lft»000 tons respectively in the years 1971, 1977 and I9ti. 

These tonnages vili have to be added to the total demand for 

flat produots in order to arrive at the shortfall of flat 

%-M 
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9 - Anal/sis of shortfall (cont'd) 

UHI 

product«.   This has been Incorporatoci in Table 9-8 giving 

the demand, availability and shortfall for hot rolled 

sheets and strips» 

Probable demand, availability and shortfalls for 

rails are given in Table 9-14. 

Table 9-14 

RAILSt  DEMAND, AVAILABILITY AND SHORTFALLS 

(in thousand tons) 

Table 19,72 1977 1912 

Primary producer 
Secondary producer 

- 1.00 1.00 

Total availability 8-1 - 5.00 -2*ÛQ 

Demand 
Export 
Substitution 

6-10 
7-3 
7-6 

41.04 It .72 •2.78 

Totti demand 41,04 JLJi 62.72 

SSto*fcf«11 iiâPJ ai.72 S7.72 

Railway 

The demand of railway materials mainly comprises 

wheals and tyres, axles» sleepers, dog spikes etc.    There 

is no indigenous production oapacity and consequently the 

demand given in Table 6-4 is the shortfall. 

Shortfalls of railway materials are shown in Fig 9-5. 

The drop in iff'  Is partly due to reduction in route km of 
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9 - AMìLYSIS OF wwrm 

The steel demand estimates covering both tonnage and 

ail«? s te« la including the demand for »pares and maintenant«, 

•Mil and medium scale industri ti, and »teck, are summarised 

in Table 8-1. 

It  :u«t be emphasised that if the dórelo pit« ntal 

projects ritualised in this study ere not implemented with 

due speed, the« the steel demand would fall short of these 

estimates. 

Availability 

The availability of ft eel, basad on the manufacturing 

programnes of the only primary producer, nam el/, the Isfahan 

Steel Plant and of the secondary producers has to bo 

ascertained for estimating the shortfalls.    A resume of the 

production capacities, existing as well as future, of 

primary and secondary producers is given belov, based on 

available information.   As plans are often changed, the 

estimates should be considered as tentative. 
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9 - Analysis of shortfall (cont'd) 
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Ingot« and 

railway line proposed to be laid and partly to the production 

of 5,000 tons of rails envisaged from Isfahan steel plant. 

Probable demand, availability and shortfalls for 

ingot« and s amia ars given in Tabla 9-15. 

Table 9-15 

INGOTS AND SEMIS t  DEMAND, AVAILABILITY 
AND SHORTFALLS 

(in thousand tons) 

Table        1972 1977 1982 

Avili filili Ur 
Primary producer        . 
Secondary produoer & 

•• 70.00 
1,50.00 

70.00 
UQ.po 

Total availability 8-1 - 220.00 220.00 

278.00 
111.00 
ÌMJÌQ 

333.00 
222.00 

Iranian Rollini Mills Co 
Other plants w 
For seamless tube 6-10 

333.00 
222.00 
315.90 

Total 527.60 731.25 870,90 

Export 
Substitution 

- ^ 48,00 

Total demand 22L¿Q 731.25 fta.fp 

Shnrtfa^ 527^60 511.25 Alft*2Q 

%f   The expansion senape of Iranian Boiling Mills Company undjr 
implementation oomfists of facilities for the production of 
150,000 tons of continuous oast billets per annum.   This 
output is expected to ba achiaved before 1977, 

|/   Iranian Rolling Mills Co produce mainly bars and rods, Billets 
rsqslrement« have been estimated on the basis of 90$ yield. 

2/ The production from other plants is akalp/narrov strip for 
whioh skelp bars/slabs requirements have been estimated on 
the basil of 900 yield. 
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9 - Analysis 0f shortfall (cont'd) 

Total 

Sumariaing the Tables 9-2 to 9-15, categorywise and 

total shortfalls surpluses ara given in Table 9-16. 

In Table 9-16, pipas and tubos are not shown 

separately.    Instead, the requirements of flit products in 

the forra of plates, sheets/strips and skelps for welded 

pipes and tubas and the requirement of blooms and billets 

for seamless tubes hive been included.   Thu shortfalls in 

pipes and tubes have bean dealt with earlier and given in 

Table 9-13. 

Produotwise and total shortfalls of tonnage steel 

are shown in Fig 9-6.   The shortfalls of ingots and 

semis are also included.   The total ahortfall increases 

fro« 1.6 million ton in 1972 to 1.9 million ton in 1977, 

the reason for this low increase being th.t 650,000 tont 

of indigenously produced steel (430,000 tons of finished 

•aterials and 70,000 tons of billets from Isfahan ttael 

plant and 150,000 tons of continuous oast billets from 

Iranian Rolling Mills Company) will become available 

between 1972 and 1977, 

9.28 
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8 - Ânal/fit 0f shortfall (cont'd) 

Tibio ».16 

CATSQORÏWISE SHORTFALLS OF TOWAGE ST22L 
(in thoUBind tont) 

Citagory 

Btoat 
Channoli 
Anflut 
Teat 

Suh-totnl 

Fla^ gr fTÉIStf 
Flatoi 
C.R. thatta/ttrìpa 
H.H. theats/ttrlps 
Tlnplate 
Galvanitad sheets 

Tabla 

9-2 
9-3 
»-4 
9-5 

¿1ZL AXEL Am. 

252.61 
55.96 
59.04     , 
•0.97 y 

23.95 
71.27 
72.25 
1.78 

•19.62 y 
106.54 
182.55 

8.06 

¿&t£4 iAâtii 279.55 

9-6 
9-7 
9-8 

y 

a/ 

Sub-tota} 

171.98 
240.99 
196.08 
54.00 

-ttatt 
707.0f 

282.90 
465.22 
271.48 
66.85 

496.59 
856.63 
689.43 
82.79 

Bart and rods 
Wiros 

9-9 
9-10 

aabsiûiil 

• 9.26 â/      *2.34 â/    J17.I1 
-¿Lui*        7t3J _35tft6 
ÜUL */      t5.04 353.57 

Rail* 
Othor rallia/ oata riait 

Ingots and »¿unis 

Xfiial   (excluding de fono e) 

Rounded off 

9-14 41.04 
6-4 39.43 

»•» ^ S27.,8Q 

1 670.04 

1 STQiQfl 

31.72 

¿1*22 
ttl i SS 

1  924.53 

4-12¿tfiQ 

57.78 
60.38 

118.16 

figfiM 

3 7*f .30 

3 71a.00 

%/   • denotas surplut 

&/ Tha roquiremantt of 106,000 tons, 156,000 tont and 212,800 tont 
?LS ! ?°«llred for heavy pipes and tubes for the years 1972 

îrîaAJîSJ SKgSrtffiÜr* b99n takan int° <*"»"•"*** 

4/ 

, ...,jw ione ana 085,800 tons 

cr»ns3 

S^hîrtfaîlï^9 *••" takön lnt0 «^""^tion inîaîSlîtSi 
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8 - Analysis of shortfall (cont»d) 

Sizowüe breakdown of shortfalls/surpluses in different 

categories of tonnage steal producta aro given in Table 9-17. 

The shortfalls/surpluses indicato the direction which 

planning for additional stool capacity in Iran should 

tak«.   It is interesting to note that if 234,000 tons 

of beaas are continued to be produced by the Isfahan iteal 

plant according to its prosont product-mix, there may be 

a surplus of this productj but it should be possible to 

switch over to the production of other str-uctural sections 

or rails on the same section mill, with minor modifications 

and additional finishing facilities.    In the case 0f channels 

and angles however tha substantial shortfalls would call 

for setting up of additional capacity. 

The ooMidorable shortfall of 710,000 tone of flat 

products by 1972, which rises to 2,266,000 tons by 1982, 

would Justify setting up of a separato integrated steel 

plant for flat products only.   In ease of welded pipes 

and tibes, there is some surplus capacity in 1972 and 1977. 

Additional oapaeity would need to be eat up to meet the 

•hortfalls of 310,000 tons by 1962.    Installation of 

eapacity for seasdess tube production needs consideration. 

9-31 
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9 - Analysis 0f shortfall (cont'd) 

So far M alloy steels ara concerned, no production 

capacity is likely to «aterialise in the isaediate future. 

A beginning has been «ade in this direction with the 

feasibility study preparad by uà for the Ministry of Iconc«y. 

But it is not known whe   and by when this alloy steals plant 

will be set up.    The demand estimates given in Table 6-19 

indicate the probable shortfalls in the years under study. 

The shortfalls of alloy steals, broken down into flat 

and non-flat products, are given in Table 9-18. 

It «ay bo noted that about 76 per cent of the total 

•lloy steel deKind is in non-flat category.    Taking together 

all toe other steels except stainless and electrical sheet 

•tael, about 90 par cent of total demand ia in non-flat 

category.    In the case of stainless steel, flat products 

constitute 72 per cent, and in electrical steel the entire 

consumption is in flat products. 

9-33 
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9 - Analysii <>f ihortfall (oont'd) 

a 

ill 

2 «S ** CM •<? CM « • • 
S * 9 

t- e* 
_î      »       * «4 CM 

«n 

«M 

Ô 

CO 

n    8   3 

o 

o 

t~ 
«        • 
o      m 

S   S 

o     *-i 

31 

«* m 
00 « • • o m 

M 
«-• 

3 
« 
H 

m 

S 

M       O 
t • 

«1«      t» 
M 

• 2 

s 
S   SB   8   S 

o e» 
e- 

«i 
m 

» 

fc   8 

oi 

SÜSS 8   g 
•    •    •    •     •    i     •     • ¿I 

S   S 
«n 

o 

m 

0> P   2    8    S 

S   S   S? 
o     »• 

* 
<n 

*f     •    il    3Í     w 
H 

in CM 

CM        0D 

•       •       I «n      o 

O       CM 
«O CO • • 

6- 

5 ! 

i ! 
o 

! I 

1 

1    S 

fe. á ¿ 
W       <4      0Ï 

15 

O o 

5 
o 

ja 

9.34 



M.   N.   DASTUA   ft   COMPANY   PANATI   LTD 
mm mvom JNDMTWAí. OíVUOWHíNT OKMZATION 

mtnmm » mus MAMNO m «UM 

10 - DEVELOPMENT OF ST5EL INDUSTRY 

Steel, by reason oí its comparatively low cost 

and high degree of versatility as an engineering material, 

provides the take-off point for numerous light, medium and 

heavy industries.    At the same time, the exacting technology 

of making, shaping and treating of steel necessitates inputs 

of a multitude of products in the form of raw materials, 

consumable supplies, materials for repairs, maintenance and 

spares, from the mining and manufacturing sectors.   Massive 

investments in the capital intensive steel industry remain 

largely idle and infructuous if they are not supported by 

industries which complete this network of forward and 

backward linkage. 

Vertical and horizontal combinations of industries 

Lists of typical feeder, steel oonsuming and by» 

product industries that cluster around the nucleus of 

a ferrous metallurgical plant are presented in Tables 10-1, 

10-2 and 10-3.   Apart from such vertically linked 

industries, alloy and tool steel production, iron ani 

steel foundries, forge plants, and plants for the 

10-1 
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9 - Analysis of shortfall (cont'd) 

At the end of 1965, preparatory work in collaboration 

Isfahan «teal     with USSR began for tha construction of the first steel 
***** 

sdii near Isfahan with an initial annual capacity of 

500,000 tens to 600,000 tons of steel, to be later »pandad 

to l.a million tona and over.    Ine product-mi« envisaged 

for the initial stage is giren below i 

Structurais 
Hoopa and strips 
Bars, rods and fiata 
Billets 
Light rails 

Mài 

FafUilìrt ?W 
tona/yr 

280 000 
5 000 

140 000 
TO 000 

500 000 

Tha Iranian Rolling Milla Company ia situated 9 in 

Iranian Iteli-     south of Ahvas.   The mill has three units, tha first of 

which waa aatablished in 1967 for the manufacture of round« 

and light sections.   During 1966, the mill operated at full 

rated capaoity of 65,000 tons por year.    Tha aeoond unit 

for tha manufacture of reinforcing bara was established la 

196« and it is expected that full production of 65,000 tona 

of bara and rods will ba achievod In 1970.    The finishing 

train of the third mill for manufacturing 150,000 tona of 

idra roda par year is under erection.   Tito roughing and 

intermediato trains aro In tho planning a tage.   Sixtyfivo 

9*8 
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10 - Development of steel industry (cont 'd) 

manufacture of wheels, tyres, axles and other railway 

•ateríais flourish in both vertical and horiiontal 

combination. 

Table 10-1 

SOME TYPICAL FEEDER INDUSTRIES 

Maialilo aaterialf 

1. Mining of ores 

2. Or« bénéficiâtion 

3. Agglomeration processes 
such as sintering and 
palletisation 

4. Sponge iron 

5. Ferro-alloys 

Mem-—tallio materia^ 

1. Mining of coal, flux and 
refractory raw materials 

2. Coal washeries 

3. Raw materials beneficiation 

1. Electrodes, electrode 
paste 

2. Pickling acids 

1. Fast wearing components: 
Mill rolls. 

2. Maintenance materials: 
Refractories, ingot 
moulds, etc. 
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10 - Development of «teal industry (coni 'd) 

Table 10-2 

TTPICAL IllDUSTRIIS CONSUMING 3TEH, PUW PR0OÜCTS 

tenia ••• n? * n •••• 

1. Re-rolling »tili 1. Fabricated atrue- I. Welded pipai and 
t. Wire-drawing units tural atealvork tutea 
s. Señoleas tub« 2. Fmatenere li isa 2. Penatooka 

pianti bolti,  rivata and 3. Steel furniture 
4. Permanent way steel washer» 4. Expended aatal 

«leeper« 3. Vira nail« 5. Tankt 
S. Cold drawn bare 4. Permanent way polnti i 4. ûaa cylinders 
t. Axles for railway and crossings T. Druria and oon- 

wagon» 5. Forging« talnara 
T. Porting« 5. Agricultural inple- 1. Builders' hardware 

Mnta t. Enamel vara 
t. Link ohaifta 10. 

11. 

It. 

Profila aactiona 
Equipment for 

cheœioal planta 
and rafinariee 

Maldad ataal aac- 
tiona 

Hall 

1. 

••¡'TSfHSHHl 

1. Ccld draw bars Rollar chaini 1. Welead pipa« and 
t. 3eemleas tubaa 2. High tatuili« and tubaa 

preclelon t. Stalnleas iteal 
fattane ra utenalli 

3. Forging« 3, ffaokawir and band 
4. Metal eut ting and aaw biada« 

foraiag tool« 4. Meer biadai 
S. Hand-toole S. Equipaient for 
4. Spring« (auto- oheeUoel planta 

•teilet «ad and refineries 
railway«) 4. Roller obtint 

». Link onaina 
•• Cutler?, eurgioel 

lnatnaeent« («tain- 
leae at wall at 
othera) 
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10 - Development oí at ..el industry (cont'd) 
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10 - Development of steel industry (cont'd) 

Devolopsìemt 
of 

Technological inputs of critical importance for rapid 

Technological    end balanced development of the entire gamut of steel and 
inputs 

related industries ares 

1)   raw materials 
ii)   services like power, transport and utilities, and 

iii)   trained manpower 

Salient features of theme inputs are briefly discussed 

below. 

Hi* Bft Wtif 
On the basis-.of information presently available, a 

breakdown of the major raw material requirements for achieving 

%ae selected production targets by the years 1977 and 1982 is 

indicated in Appendix 10-1 and summarised in Table 10-5,    The 

requirements of materials for the production of primary ore- 

based steel have been worked out on the basis of practice 

envisaged for the first stage of the Isfahan Steel Plant 

(excluding ferro-alloys). 

The development of various mineral resources like iron 

and manganese ores, ohromite, ooal, limestone, etc has to be 

planned and implemented to meet the requirements of the 

production targets of the steel industry in 1977 and 1982, 

Of the known occurrences of iron ore in Iran, the 

notable deposits are those near Semnan, Saemaabad near Arak 

and Bafq - Ohogert region including Chandor-Nelu (near Yatd). 

Noteworthy features of these deposits are reviewed in 

fable 10-6. 
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10 - Development of steel industry (cont'd) 

Table 10-5 

ESTIMATED INPUTS OF MAJOR RAW MATERIALS 

Ttà 
977 
tons 

1982 
»000 tona 

Ferroust 
Iron ore (62* Fe) 4 131 
Iron ore steelaelt shop grade 68 
Pig iron 66 
Steel scrap 301 
Cast iron scrap 16 
Malleable iron scrap 2,8 

Non-fafrouji 
Manganese ore (low grade 135 
Mtaganese ore (46* Mn content) 85 
Chrome ore (»203 4M) 35 

6 917 
115 
106 
550 

34 
5.0 

224 
US 

35 

173 260 

gttltt.frfif^fr9Y^fl    , 
Coking coal (dry basis) 
Coke 
Charcoal 

£»ug|i 
Blast furnace grade limestone 
Steelaelt shop grade limestone 
Bauxite 
Fluorspar 

£tpsäaUsu 
Ferro-silioon - 75$ 
Ferro-manganese - 75% grade 
Ferro-chrome 

75$ grade 
- 75% grad 

Moulding sand 
llectrodes 
Ileetrode paste 

Bifraotoriej 

Other refractory brick« 

2 846 
63 
14 

4 748 
93 
14 

791 
513 
45 
2.6 

1 301 
861 
75 
4.8 

11.1 
32 
0.4 

19.0 
54 
0.6 

61 
2.0 
2,8 

103 
3.6 
3.2 

109 
64.6 

164 
108.7 
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9 - Analysis of shortfall (cont'd) 

per cont of production capacity from the third mill may bo 

achieved by 1972, and full production in subeoquont years. 

Tho conpafty is also planning to install a wire drawing unit 

with an annual capacity of 15,000 tona by ond 1971, which 

will utilise wire rods produced in tho wire rod mill. 

Apart from tho rolling mills, the company is 

planning to produco continuously east billots at tho rato 

of 150,000 tons per year by 1977.   Ilio present production 

and futuro programo of the Iranian Helling Mills Company 

aro givon bslowi 

Plant 
units *-.f^n   JUL jM^JÊL—m. 

tona      tons       tens        tons 

First       Light section «ill   65 000   65 000    65 000     65 000 

Second    Harohant bar aill 

Third      OonttHous vira 
rod alll and wire 
drawing unit 

Total 

Planned Staalaaking and 
oontluous cast- 
ing of billats 

85 000 15 000 65 000 

-  100 000 150 000 150 000 

65 000 280 000 100 000 gPJgp. 

150 000 150 000 

To Boat tits growing daaand for pipos and tuba« by 

th« oil and gas industria« of Iran, TOOC inat*llad a pipa 

plant at Anuas«   Th« install«« «apaeitr and production in 

f-3 
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10 - Development of steel industry (cont'd) 

i I 
I 
«1 

t r a OH 
•p «n 3 ja p 

d n p «H S 
fi OH^ 

»   ffl  4» 

£¿5 3£ 

i 

» n E o 
+»M 

o 8 +3 a 

13 
O 

•H 
r*. 
ri 

OC 

e 
o 

•• H 
0) -H 
g   • 
"öS co 9 
& 

e 
O g 

O   g 
4» 
« IO 
O     • 

H 

o 
•• -H 

• -H r 

i 
¡i 

l 

o 

í 
OS 

fc«5J $11 

¿li i, Ss&s 

w IC 

fs 

1 

ii 
I* 

1* 
5 

J t 

r 
* 

3 o-3-Sg 
• 10    •    »O 

jey¿« 

1 
V V h «S JB r¿ 

«3 tí ta « •• <3     «H 
o)o-H*«ewo 
K-fl -a 4 *á » « i iji-t 8 $ M 5 ^ o 
•S-HTJ   ESíC« 

311 s-gEsl 

gäfco 
(8    •    •    • »on 

SX21        ¿«in 

34 
,C   m 

» O 
•P  O U  Q 

*2 'irá .sta  .. 
OAflV«       4» «H 
r* H? w ç  « «H O 

$.588.3.58 3 

J8 _ a 

«h   O 
M   & t* 

vi HO 
*«& 
O   OiH   fi 
HTI   »»( 
&-P   © 

M« 5 

•1 X» «4 
¿S o o 

r 
i   s 

1 n 

I I   0 

PO  M 

H    H* 

O A 9 

OMO 

0 

•H 

I 
n 
c 

« 

«0 

¿ 
10-9 



M.   N.   DASTUft   ft   COMPANY   PRIVATE   LTD 
UNITED MATIONS MDUSTJUA1 MVfiOMKNT OKMZATtON 

mtttmm or mus M«MNP m NMM 

10 - Development of stsel industry (cont'd) 

Ott» 

It la neoessar/ to establish mineral recovery 

conforming to grade requi: amenta of iron and »teel- 

making and »et up mining installations corapatibla with 

the quantum of mineable reserves* 

The characteristics of the two aajor coal fields 

in tue country «re shown in Table 10-7. 

Tabi« 10-7 

FEATURES OF MAJOR OOALFIELDS 

Location 

Notable areas 

Type of coal 

Utimated 
reserves 

Elburi range in the 
north 

Zeorab, Elika, Qajareh, 
Ghashlagu, Chesaeh-Qet, 
Agdarbañd and Sanjrond 

Except for some seams 
of pod coking quality, 
the rest arm non-coking 

Not-known 

Ash content 10 to 25 per cant 

Keraan area in the 
South-Central Iran 

Sarkud 

Non-coking ooal is 
interspersed with 
seams of ooking 
ooal 

100 million tons 
total, out of vii ion 
tentatively 40 
•lllion tons asar be 
of co'cing variety 

10 to 25 per cent 

10-10 
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10 • Development of steel industry (cont'd) 

Detallad exploration of Keraan coal field» is being 

«arried out by the National Iranian Steel Company with a 

view to Met the coke requirements for the first stage 

of the Isfahan Steel Plant.   It has been tentatively 

established by preliminary tests that a blend of ooals 

from three areas via. Tannel Raw, Babmisu and Khojedk 

with the following analysis will be suitable for coke 

making» 

Ash content • 10 to Ut 
Sulphur - 1.4 %• UH 
Volatil« »ataríais - Si to Iff 
Moisture content • 8 to M 

It is probable that Iran aay be able to de te lop 

bar earn resouroes to aeet inoreased cob» requireaents by 

Iff? and 19S8 by accelerating geological investigations in 

the northern and south-central parts of the oountry and 

improvement of mining methods. 

Limestone oecurs extensively in the northern, 

western and southern parts of the country» but details 

regarding reserves and grades are not available. 

Tbe geological invest igat ions carried out by the 

National Iranian Steel Company indicate that the reserves 

of blast furaeoe and steelmelt shop grade limestone near 

Isfahan Steel Plant may be placed at 41 million tons. 

It is likely that the anticipated requirements of limestone 

in iff* and 1W8 oan be met by following up geologioal 

investigations in depth and adoption of proper mining 

1X11 
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10 • Dovlopoint of stool industry (cont »d) 

lotlaatos of doloalt« rotorvos «r« not oroilablo 

•Mi further goolofical investigation is aooesoary in 

this dlrtot io«. 

although vorious itinor oocurronccs of «anjmneao ort 

dopoolts hive boon roportfcd in th« northern and th« north« 

•Mtrti pürt3 of Iran, tho notable aroas oro in Sabs* var, 

tatet lori«,  Oho« and Ardostan.    Aaonest th«sot only th* 

ätfth ftokh deposits in Ghost aros aro bolse «in#d fit pr*« ont, 

tilt otter depositi having b@on aeondoitod in th« past. 

Th« naiifftitose content of th« Shah ftokh ore« virio» 

fro« M to 44 por c*nt, tho avamgo tonor boinf *• por o««*. 

(Jttoafjts to bonofitiate ore« fro« othwr loposlts with 

•4 por cont to 34 por cont «anfonoso content wero 

iMufJtosaful M tho frootor part of froo «an«an*M woo lost 

in allM»).    Though the «tJtgojioso ort itpotlt« in Iran oro 

•f volcnnic orifin, thoy Mr pro«« sUniioant It ht tho ir 

counterparts in Mtsloe. 

Th« ourront «stls»t«s of rooorooo nr» «t tollowot 

Ite* tete dopotito    i    frtvod rooopooo • %t «4Ilio« 
ton« 

fessibto i-ootrvoo • 0,§ to 
1 «ilUoii 

Otter »imiti tot to te «ttablioHod. 

Iteti 
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10 - Dovclooftont of «tool indmtry (oont»d) 

rtirthor offorta no^d to to dlraotod tow*rda ayatomtle 

foolofiool int.ftu.tlon of Mnf.no«, on dopoalti *nd 

intonaiflootion of mining totinty on Shoh ftekh oposita 

in OHM aro*. 

TI» prooont iuorrylnf of*r.tlona for quartilt« *r» 

•Oftflftod to two rtflono (1) to tno north of Qh.avin *nd 

M rift mat of Tohcmn *nd (11) ORM««»^ • UtlMl tr-fJ 

W to* ftftrtft^ftat of T.hor.n.    fho qu.rt,ito roaorva. ln tüo 

ftrot im or« « itim*t.d at * «Hilo« tana «wd tnfta« 

4« tfto aocoai ruflon or* rolttlvo«? wry ao»U.   No« 

***tlt. 4ftfo.lt. ^^ ,,.„ 1-frt#i %nmá fi|^ torw|| 

•a* Ucnoull* ftt»r XaAfeftft by th« »ti»*«; X^on 3t^I 

Of*etny.   tooon». «r %tm§9 „^ ^,».41, art MtlfM#é 

H I ftlilloi too*,   in» atóelo. «f .¿»»uu. fr»« TUfti 

Mi UohouU. .Ho« 1101 ooftt«M of at.ff p.r ^t tl- 

•l.lM,* Por oont rMf*ottv.|y, 

it of M««4t« Mid ftrveloy« ft**» »M, 

lo 00» *.*» of tuo o*«tp*.   m» riMU*. 

••• pfoliaioorjr i* not**» «Md novo te •» fo4l«*od m 

W iftoootifotioft« m éofHJi to M.rti», t*»*, «rü. 

««i .tftMfttntr* 

it ti 

t*# ioMtiftj f1«f«o«r «••*•*• m tu* «owrt»» 

toxi ti« «voéiftfcêut? mnêkê i» 

|i*|i 



ft,  «MTV«   » MMPH^t»   MWP 

•t it««l l«*Mtnr («ort*4) 

It 

• r«r éirf. r»nl IMI Mí •%«•! 

ln*M%ri*t «r» givwi m Tati« IO«.   TI» «ft i MW« 

NN«  0««pft#4 «I ti»  b«ti« 

im ««ftteitp «f v*rie«« uniti tu« 

le« n%M.    TI» ««twtl t>m»r ««a» 

»•M« «i ««v«f«a fester« im«i«iti 

tu« «f»«Mi«i «r «•#*««• ««M%i%«Mi «at« »r 

«y m« ««4«4iy 

«Ti« U it*« «y 

ist «MI i» m 

«HI     «J«Wrww è f«w»r U m«t«U • 

MP «ff« i« 

Ila« 

ri««  «rt«é« «ft« 

it# i« «•«* ti» 

%r*M«4«al«* UM 

with t*§ lutUüMt* »f |«r— i««|« §Kmr%%m$ 

i« «%#*«•«* ^wrt—« «f*«t«ll? Uf*«»», f ••*««*, 

«•*•? me Nm* «Mt«*rttjr (•#*) •%« %mà t««|r 

li«*«« %• lèi «*tt«««l «vie. it i« IP«ì«Ié« Uwt kftAfe 

fef ««H««» ti«» %mé «t««4  l^Mftrt«*« 

i» f*«4» !<** «mulé b» «*«4l««t««   MWÉtot 

HB WÉl»l4Mii pi««« pfftumti— mym»m *m iU 

«««•li««, U» «Mil« «f «Mir *~ll««4U%ir •«• 

IMM« M  I«»   »—)*»»   H*#». 
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10 - Development of steel indu«try (cont'd) 

VftlUft 

One of the important aspects of a well-planned, 

•tabi« electrical power system for st«el plants and other 

alliad lacustri«* la the selootion of power ayate« voltagea 

within the plant and the voltafaa -it which power will be 

purchased fro« tha regional    lectric supply company. 

Int« r-rational link-up is ««inly ovar 430, 230 ani 

Ut MT tranattiasion lints.    However, transmission of saall 

•look« of peamr for short distances fro» the supply 

•aapaajr'a substation to plant sit« will be at lower HT 

v«ltaf»a suoh as 63, 33, 20, or 11 kf.   The volta*» at 

w*l«fl power will be purchased will depend on the standarüs** 

étatHkwtlon voltafaa acepta« by tha supply ooapany in tha 

a«l««t«« ara«. 

•teal IstOMstry iapaaaa «p«ei«l deines a« bulk 

tallitivi,   ibowt four tons of r*w «ateríais 

1« ita«« «r« r*qulr«d to praouse on« ton of 

«W«4.   The «ntl«ip*t«i trat fie t*a*M<-e f»r op« rat ion of 

tot affatili st««l «arts ma ttia «tner s«l«et«é iaéuatrtea 

bav« bMS) ««rbjNI out ia á^mü« iO»f  >ivJ sua*» r I aid t 

fui« IO*«,    tMiiwal preéueta lib» si*«, mask, ue«4 sani, 

««bri«« •%• bave »at basa Uba» tot* «««eta*  in tbaaa 

•^l^tiMiWb) M *>•*« «alertais  <rm «««»rally «waoa« or 

WhW 
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10 - £*v«lopMftt of itoti tadu«t«y (oont'el) 

TtbLt 10-9 

àrtlCtfàtm VOUME OF QOODë TMàfflC 

(Ml flcuNi trt ia thousand IOM) 
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9 - Analysis of shortfall (cont'd) 

IXDM pip« 

Strip and 
•kale «111 

Sapanta 
Infeltriti è 

1968 are given below i 

ITTI Pf 4**       Tube lite range 

Small mill 

Bit mill 

150 in» -   400 am 

450 -ran - 1200 mm 

Total 

tons tona 

120 000 60 000 

240 000 ?9, ooÇ 

360 000 ti&.fiH 

The capacity plain«! to b« ina tall od by 1975 is 

490,000 toni per year. 

In addition to the Ahwaz pipo mill, IMDBI la contem- 

plât Inf to install a pipe plant of 40,000 tona per year 

capacity by 1975.    The pipae will b« straight welded and 

in th« sis« rang« 25 an to 150 m di« e tor. 

IMDBI is also installing a narrow strip/sk«lp mill 

of capacity 800,000 tons per year.   It is expected that the 

•ill will oonwne« production by end 1971 and full produc- 

tion will be achieved by 1973. 

Sepanta Industrial and Coaaercial Co produca« 

galvanised sheets and welded tubes.    The current gal Yanis ed 

sheet oapaolty of 15,000 tons is b«in¿ increased.   Th« 

production of welded tube« is 35,000 ton«. 



M.   H.   »MUNI   ft  COMPANY   PftWATI   LTD m 

10 - DtvtUpattH of ttttl inâuttry (oonl'd) 

Élftp—ort oit wituin êtiori htitLftfft diet«««« (tfoougti Ut 

ft fa« «ftfttpUoMa «IMI, ito*» Ikkm fclMt furate« ti«g 

wftftft «§aa f«r «trtftt b/«f>rftiiMtft ***• e«aft»t aftjr ft* 

ffftftjftjPUl tft ft* ftftulad »nr « ioag li»Uno«).    It will 

fWft tati* 10»¿ Iftftt *BVftl«iHMftt of Um »%mX 

U Ina vili fftMnte gftftéa traffic af 

là ftUUM torn« by iff? Mí Sì ftUlioa 

ft/ IMI.    Tb« Uttfffttari •W*iwftffkt ftlftft* wUl 

afttitt ftt far o*a% -)f 1*4« Uaffl« v« 

•f 

trafile ->f 

mè\ u Tftftl« 10-10. 

(V «Ali 

te por 

lofti ef 

li IÜU4 VMft    H 

« ne ftUiift»     f ta tau« 

• MB ftftft. li #00 

ftf tPtffftf •0 i#r w   BHWftÄ • •»Ul« WM 
l «BftiUUB 

»VI« 



M.   N   MtftM  • 

•0- 

nMNkW  Www 

mí HMI  tailMtfff  («Ml*«) 

vili Mvt io te 

•f ll««U «f PftU«y 

hiMtiOM MÉ 

tfUi *•*• 

mi tí* MNBlrjr't 

•f fi tonti WWttt 

fit UM 

b« UltUto* 

«4tt 

far Ito 

li 

r 
•M. 

i •••• 

»•«rtffcMUM, 

t%t, 

•f ** •f M» 

I^M 



to - l«mVé) 

Ttbi« 10.1t 

IffSMATl? or mu 

tf*       m 
tttt       m 

Ifff m V*f 

•U 

I«« f«fl%9 

ttft        m 

Iftf 

If* 
tu« 

If»» 
tttt 

t*t        «l 

tu «o 
lit oor 

t •* ODD 

i m 

t *§ 

•o 
•• 

T«n «W«il 

1 OUG 
* oír 

tul cut1 

tt 

l <*> 

• Kb 
ti W> 

an> ••!•• 

t«4 

t  M 
t *t* 

I 
tell* * 

IIC1III  1     I 



rw>i« loot 

jtimwm m tratta» 
uk>u toat 

j 
t m 
t MB 

M*U«»fci* 

• MB 
ta MO 

MB 
MO im • MO 

MO 

ttO «0 
HO ODO 

• 
• 

m • 
• 

• 
• 

• 
• 

1 MO 
I MO m 

• V MO 
t MO 

M 
t 

0.1 
0«« 

- • 
• • 

«00 

• m» 
t MB 

M 
MO 

MB MO 
M« 1« 

- t m <XB 
1 M* 009 

«10 t MO 
10 MO 

MO 

t 
1 

4 m% m • 

I  neun t 



«. », Mnw • OOWMMV pt**it u» 

M) . Ptvttop—* of «to«l laévtttoy (oonl'é) 

ptoftt vttor a/sto« le «totoiM toto-tip ««tor rtqviàruwat«, 

M to» •*»• Uae Mjor «phtsis mat b« ptoo«d « 

Of «ttViMHMIltol politeti«». 

to to »éoptos for M«Uftf **••• ri|iiifiiiiU 

•f w*tlt%t" ••* to m the ltoei laáieotoi to Table lO-l£. 
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IS*    M*   VNVvv^K    V    ^MHK^HW«    "wPrÄ*»    »IV 

10 - Dtv*loM*M of »W«l lnduMry cont'd) 

TIM M«lgrleae r«<|uir«d ia litUfrtUd «t««itfork« 

Miai/ for IM repair «ad MìAUMM« MOM »na rolli««; 

Mill «M bt fmertUd «t UM work« fro« oaleiu« o«rb*4«. 

Nntvtr, for May UM« UquifUa p«trol«w «M, «ilcfa 

«1U ht ffVAdU/ «reliable is Iran, ora» t» tubcUiuWd f«c 

•MtylaM U IM «ft roxi«* t« Ml««trlc r«Uo of li7.|. 

1% li tMMWf %o lMWil warklAf and IUM«/ «ir 

«*M*at«o*« U «11 lMuatrlal M««rMkM#t vtwr« 

•ir it r«*àlr«4.    Tu« fu«i oil wUl Mv« te M 

la road Matera M tac ?ua«UU«« «r« Mall.    Tb» 

U« o«* e« «MM ft«* UM a*««** of 

«Mr •«Miranti«* la %a% 

Ml* ««latti— «r iayiAf if 

«HI to 

«f MMrv  futi, «41, M«MMl   #M 

M ut o«ll f«r UM ¿«i» I apa i«t «f 

i Mtii.   IR« Uff» «iMi «fMmaâHf 

My fèuir« M*i*tMt»al «MUli»i «f 

««•*#*«*•• Wi*»M «M to •*% if   UMM1UUM 

fjf |4g^|§ 

•»  Mt M M » 

•f 14*0*1 Mi 

!•*!»• 
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10 - &tvtl*f>»ftt tf •%••! Utfuatry  (ooni'dj 

fit «Wf>lt«*W4 wmwlay «tf itt|>M al • lattati»» 

•*mr*«%«r •! %te Mitni iwa UM*W/ ««m tir • 

••art »f tf»4»*« M* rwaifetftti %»ea*4«*i «rt 

»ri«l p«rMHNii to T\jm i\,   ft* wmyimr r«^ii%- 

H*)«** m tm*muim io»« ma »mmfimm u TMá« ¿feit. 
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9 - Analysis of shortfall (oont'd) 

The availability of different steel product• fron 

primary *• veil as secondary producer« li summarised In 

Tabi« «-1. 

t. availability and shortfall« of tonnato steel 

Hr comparing the availability of oach eatogory of 

product (based on first etafe of Iafanan steel plant) 

with the total demand for tho same, the shortfall or 

lurplui In each category it derived. The probable short» 

falls in the final years of tho Fourth, Fifth and Sixth 

five year plan periods are examined below. 

It must be emphasised that if there is delay in 

the completion of tho Isfahan and other steol projects, 

or if due to operating difficulties tho production does 

not climb rapidly as snvisagod, then tho availability 

of steel would be reduced, and the shortfalls estimated 

here would greatly incroaso. These large shortfalls 

would, in turn, act as a brake on the growth of the 

economy» 

»-6 
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UMTIO NAnONS SttUifM« ÙtWOMiMT 

m irmi 

10 - Development of steel industry (oont'd) 

Parti to be manufactured 
(continued) 

Engineering castings for internai 
combustion engines sudi as crank- 
shaft, sprocket, rocker arms and 
for textile machinery e.g. beam 
flanges, traadle bowls, treadle 
bovi pins, picking knobsy heaters, 
warping beams, crank arms etc. 

Railway wagon parts e.g. brake 
beam parts and axle roller bearing 
adapters, signal fittings, car- 
riage and loco not i ve fittings; 
expansion joints for bridges. 

Parts of industrial plant and 
equipment e.g. gear reducers and 
brakes and saddle bearing assembly 
for oil field equipment, roller 
guide stands for passenger lifts, 
axle housings for fort li ft 
trucks, chain links of con- 
veyors. 

Parts of domestic and industrial 
appliances such as legs, brackets, 
gears, handles, clamps, hinges, 
levers, bearing housings and 
couplings. 

Hardware parts for electrical 
transmission and distribution, 
fence fittings, boat fittings, 
vices, tool holders etc 

Fittings for pipes and electri- 
cal conduits and hand wheels 
for valves. 

unit weight 
of eastings 

t   20 kg 
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10 - Development of steel industry (oont'd) 

5.   MaJor producen ¥"] TMfnnf r ft^T*—^ 

1. 
e. 
s. 
4. 
S. 
6. 
7. 
8. 

9. 
10. 

Pat Urn aaking 
Sand aixing, reconditioning and préparation 
Moulding and oore-raaking 
Melting and/or duplexing and pouring 
Annealing fuma ce g 
Shot bla et in g and fettling vitti grinders 
Galvanising of pipe fitting! 
Adjustment of pipe fittings on ecaentrie 

presses or internal adjustment machines, 
thread cutting and hydraulic pressure 
testing 

Maehining of oast ings in some oases 
Testing laboratory. 
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10 - Development, of steal industry (cont'd) 

JSm^^LICOii M» ^aiQ-MAMBAtíflafc PUNI 

1,    PtltfTl fn~ ^"-cailioon and ferro-aanganess 

The future estimated requiiaments of ferro-silicon and ferro- 

aanganese for hoae consumption in Iran are given in Tables 10-2S and 

10-24 respectively, 

lable 10-23 

ESTIMATED KÊQUIi'uEMENTS OF Fi,RRO-iILICQN (75$ GRAOS) 

Slid uaer 
•niiiiViT 

Tonnage ateel 
ore baaed 

Tonnage at etil 
electric 
iurnace 

Alloy   stasi 

¿»il i con ateel 

Steel castings 

Malleable iron 
castings 

Groy iron castings 

Specific 
consumption 

rate of 

lg/ton 

ML 
Likely Likely 

Probable     requirements     Probable requirements 
production       of.fa-jtt MfljUCti« flf Ffrai 

tons                tons                tons tons 

3 000 000 

150 000 

9 000 

750 

5 000 000        15 000 

300 000 1 500 

40 

10 

8 

7 

60 000 540 100 000 900 

- - 6 000 240 

7 500 100 12 000 160 

10 000 60 18 000 144 

90 000 fi» 
11 100 

150 000 i oso 
18 994 

a/   équivalant to consumption rate of 7 kg/ton oi liquid steel 
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10 - Development of steel industry (cont'd) 

Table 10-24 

ESTIMATED M<#IRfiM¿NTS OF FJSRHO-MHNGANJSSE (7&> GRADü) 

und u»er 

Specific 
consumption 

rate of 

.m 
Likely 

JUL 
Ukely 

Probable     requirements     Probable     requirement» 

Tonnage steel - 
o"e based 10 

Tonnage steel - 
electric 
furnace 8 

Alloy steels 10 

Malleable castings     12 

Steel castings 18 

Total 

tons 

3 000 000 

150 000 

60 000 

10 000 

7 500 

Of Fe-% 
tone 

SO 000 

1 200 

600 

120 

140 

32 040 

production 
tons 

300 000 

100 000 

18 000 

12 000 

tf firm 
tons 

6 000 000        50 000 

2 400 

1 000 

216 

220 

53 856 

j/   equivalent to consumption rate of 10 kg/ton of liquid steel 

Batidas there is substantial demand for export of forro-ailioon 

in the international market. 
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10 • DmrolopMnt of »tool industry  (cont'd) 

ft. 

17,000 toiM/ytiar of 76 per cent grada 
or 

8t,000 toiiVy«ar of 45 per cent grade 
or 

oqpivalent of vorloua ( rades 

9$,000 tom/y^ar of »tondarc  grade with 

M to 78 par cunt 

1.    Clrftilm «mi aonenias focUltiw« for •lsing 
fNMTttit« and Mafonuao oro 

S«    ftwlUa§ furnaces for frrro-allloon and ferró- 

te    TtppiAg Mid «attlni yard 

4«    Ta«tin* lobomtory 



M.   N.   DAITUR   ft   COMPANY   PRIVATI   LTD 
UNiriO MARONI mOWÎMM. M VU0MKNT OKMUZATKm 

10 - Development of steel Industry (cont'd) 

vms, im ihm 

i.  ftmifcl fnr innrwft 1r?n 
The three ferrous materials used for steelmcking arot 

i)    Hot metal/pig iron produced in blast furnaces or 
electric smelters 

ii)   Scrap steel and, to some extent, cast iron scrap 
generated during the three stages of the life 
of steel viz, making/shaping, processing and 
obsolescence, and 

ill)   Sponge iron produced by direct reduction of iron 
ore with gaseous or solid reductant» 

Mon-ovai lability of metallurgical grade coking coal with optimum 

oheracteristios in the proximity of iron ores generally raises the cost 

of production of pig iron.   The availability of steelaelting scrap 

suitable for eteelmuking is limited in countries with low level of 

per ospita   stesi consumption.    Under such conditions sponge iron 

could bsoome a competitive raw material in countries like Iran where 

sheep fuels like natural gas or potro leu» naptha (from which reducing 

gas can be generated by steam reforming) aro available in abundance 

sud high grade iron ore is available indigenously or can be readily 

imported«   The sconomic conditions and natural gas resources of Iran 

OSA therefore be considered to bo favourable for the production of 

sponge iron. 

The national scrap belanoe projected for the years 1977 and 1982 

as given in Table 10-£6 shows sorap deficits of the order of 209,000 tons 

and M4,000 tons respectively for these two years, 

10-M 
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10 - Development of steel industry (cont'd) 

Tahlo 10-25 

PROJECTED SCfírtP BükiNU£ - 1977 üND 1982 

¡ara? °f mw J^IL 
Jasjj. 

•ASSBL 

gffw flyflilafrttttflr 

Estimated 

¿977       Ì?W 
tons tons 

Process scrap as related to   ^     S% of 6% of 
finished steel consumption ^2.5 million 4.2 million   125 000 252 000 

tons tons 
Capital scrap as related to 

process scrap 

As per table 10-4 

SO;«, of process scrap 

Total scrap arisings 

37 500    75 600 

162 500 327 600 

Total scrap availability 150 000 264 000 
(at 80% of total orisings) 

iiVoil:.bility of melting 
scrap Sf 
(at 85fc> of total 
availability) 110 500 224 500 

Say 111 000 225 000 

320 000 589 000 

Swag.ita rUflü MjmsûLm 

a/   The current proco s s scrup generation is ùstimoted to bo 
about 3 par cont of the finishud steel consumption 

b/   Seoed on thu proportion currently obtaining in India 
o/   Assuming diversion of tho balance scrap for ro-rollablo 

and industrial uses 
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10 - Development of steel industry (cont'd) 

The scrap deficit will have to bo mot by importing steel scrap.    An 

alternativa and bet tei way from the point oi view Iran's national 

economy to meet this deficit would be to sot up a spongo iron plant 

in Iran based on HyL process in usu in Mexico.    In this process 

notural gas is used as reductant as well as fuel to produco sponge 

iron which can conveniently replace about 50 to 60 per cent of the 

»crap requirement for electric sceulmaking. 

2.    Sweated Manufacturing programme. 

Two units, each of capacity 150 tons per day of sponge iron 
(about 80 p«-r cent iron content) 

Production capacity - 100,000 tone of sponge iron per yoar 

Sponge iron quality - 85 pur cent metallisation 

motallisation = Non-oxido iron i.o.Fe+Fo in F^3C 
Total iron i.o.Fo+Fe in Feo.èsO 

and F03C 

Total Fe1    86 to 88 por cent 

Carbon t      1.5 to 2.5 por cent 

Maximum gangue contonti 7 per cent 

5.    Baw material requlrementa 

quantity - 140,700 tons per year with 65 par cent Fo contont 

Quality   - It is genorally necessary to employ high grade iron 

ore (with'65 to 67 por cent Fe), low in gangue - 

silica (¡>i0¿) plus alumina (ÁI2O5) not exceeding 

6 per cent and phosphorus not exceeding 0.10 per 

1TL56 
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10 - Development of steel industry (cont'd) 

Sit« 

oent.    Thu oro should bo lumpy uro within a 

restricted size range (hardened pallete would 

constitutu an uxceilont row material), should 

not decrepitato on heuti% and should have 

minerological and porosity churucturi&tics 

condusivü to good reducibility.    The oro should 

preferably bo hematite (FogOg).    Mexican plont 

which hus adopted HyL process on a large acale 

usee ore with an Fe content as low as 60 per 

cent and silica in the range of 6 to 9 per cent, 

while phosphorus content of 0.38 per cent in the 

Mexican ore has boen accepted.    However, sponge 

iron produced from iron ore of these specifications 

is reported to give rise to considerable slag 

volume at the steolMlting stage. 

Optimum -38 mm to 4€ ran with -6 mm fines not exceeding 

20 per cent. 

The economies of using low grade Iranian ore after boneficietion 

and agglomeration, or pellotisation if need bo, versus import of high 

grade low phosphorus iron ore from neighbouring locations like Goa (a major 

port on the west coast of India) cannot bo evaluated at the present stogo 

as ftufficlent aata on physical characteristics, chemical composition, 

amenability to benefication, reducibility and tho necessity of roasting 

the ore for sulphur reaoval of iron ore deposits in Iran are not available. 
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10 - Development of steol industry (cont'd) 

Type -    Naturel gas, liquifiod petroleum gus or naphtha 

rofopBiûd gas. 

^entity - 55.8 million NMÖ of natural gas with i4M1>r 

hecting value of 9,100 kilo-calories/cubic 

metro at pressure of 10.2 kg/c»2. 

polity     -    ¿ulphur content of natural gas should bu le 

thon 11.4 mgms/mä    15 grcins/1,000 cu ft). 

*•   rtfllir nmdnntlon dafta^^, 

Natural gas refomer fuma co s 

Water boiler, prtmory quonch towor and gas pro-heater 

Iron ore reduction r« tort s 

^ongo iron collection, storage and transport. 

38 
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IC . Developmint of steel Industry (cont'd) 

Table 10-19 

CATÏQ0RYWI3E AND SECTORWISE DE' 

Demand 

Trot 9t *il°y ttei. 
tona % 

Carbon «nrtraotional 4 695 4.70 

Alloy oont-rujtlonal 14 060 14.10 

FTM gutting 1 »SO 1.90 

SprtAg 91 150 81.19 

ötaLnlef* sWel 15 0.01 

Il*ctrio«d ghoets - - 

Tool steel - - 

Dl« bloo*p • . 

Electrical equipment 
tons % 

60 

40 

50 

430 

3 080 

6 610 

0.10 

0.04 

0.06 

0.40 

3.10 

6.60 

Industrial and 
oultural machine 

tons 

1 260 

6 400 

1 180 

415 

4 695 

ÎI&L 41 150       41.90 10 260 10.3« 16 090 

1. 

8. 

1. 

0. 

4. 

fitJJtft 

Carbon constructional 

itiloy constructional 

Free «¿tiing 

Sfri"* 

Stainless «teal 

llef*.rlcal afe Hi 

Tool steel 

fie binons 

Total 

7 090 

24 580 

S 295 

34 015 

SO 

4.40 

15.26 

2.00 

21.80 

0.08 

260 

180 

120 

730 

5 510 

9 040 

0.20 

0.10 

0.10 

0.50 

8.30 

5.60 

2 100 

18 140 

1 970 

1 310 

7 600 

1. 

7, 

1. 

0. 

4, 

66 950      49.90 8» 080 

Í    SECTION   1     ! 
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UNtTfO HATIOM INOUSTXMl MVttOMtfNT OKiMHZATtOH 
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10 - Development of steel industry (cont'd) 

fiEFfaCTOhlES PLoNT 

1. DaiPftd for rafreatoriea 

A brood estimutó of tho oporating requirements of refrcctories 

by the steel industry in Iran projected for the yours »77 and 1982 ie 

presented in Table 10-26 and these requirements classified according to 

type are given in Toblu 10-27. 

2. Indignons nnnacitv and ahortf.^1 

Doloaite bricks of both types, stabilised as well as non-stulilisod, 

bove to be »Wïufactured in refractory plant or in proximity to tho 

steel plant as they deteriorato ropidly during s toroge and transport. 

It is therefore presumed that tho requirements of dolomita bricks will be 

catered to by captivo refractory shops sot up adjacent to tho stool 

plants.    The shortfall in tho fireclay rofractory supplies is anticipated 

to be of the order of 35,000 and 68,000 tons in 1977 and 1982 respectively 

assuming that oaptivo capacity to manufacturo about 25,000 tona of fireclay 

bricks per yuor is likely to be sot up in tho first stage of construction 

of tho Isfahan Stoel Plant. 

S. 

TVDO of refractory 

Blast furnacos and stovos lining 
and standard bricks 

High-grtg ladlo lining 
Stopper rod slooves 
Stoppare and nozzles 
Special shapes and vodgos for coke 

ovens, ruheating furnaces etc 
Mortars 

Mfife 

tons/yoar 

4 000 
14 000 

3 600 
900 

1 000 
1 800 

¿S 000 
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10 - Development of steel industry (cont'd) 

*•   Major production and maintenanoa department« 

1.    Calcining non-plastic clay» in kilns 

£•   Mill house for crushing and grinding as well as 
screening and grading of clays 

5. Mixer bay 

4« Press bay 

5. Dryers 

6. Kilns for burning 

7. Testing laboratory 
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10 - Development of steel industry (oont'd) 

FABRICATION SHOP FOR CHEMICAL PLANT AND REFINERY EQUIPMENT 

1.    Demand for «nemicai equipment fabricated from tonnage steel 

The estimated demand for fabricated steel equipment in Iran is 

shown in Table 10-28. 

Table 10-28 

ESTIMATED DaMAND FOR GHBflGAL EQUIPMENT MAS OF TONNAGE STEEL 

Targets & investment on chemical 
 equipment and machiner/ 

Sugar %/      Cement £/ 
machinery     machinery 
million        million 

1978 
1977 
1982 

Rials 

286 
225 
560 

Rials 

460 
460 
755 

ion 
Rials 

685 
665 

1 095 

Demand for fabricated tonnage 
|tf f 1 ?aidJWgflt 

Sugar & 2/   Other °/ 
oeaent chemical 
machinery     iauj^gn¿       Total 

tons tons tons 

1 157 
1 157 
1 825 

5 400 
11 520 
18 000 

6 587 
12 657 
19 825 

a/ Assuming 75 per cent of the total plant oost as the 
machinery. 

b/ Assuming 70 per sent of the total plant oost as the 
machinery, 

a/ Reckoned at 1.66 ton per million Rials of investment 
machinery as well as chemical equipment as under: 
i) Cost of fabricated equipment as installed 

excluding bought out items like pumps, 
compressors, valves, blowers, pipes and 
fittings, instruments etc. 

ii) Cost of fabricated equipment as delivered, 
ili) Ratio of tonnage steel and alloy and stain- 

less steel chemical equipment, 
iv) Freight and insurance oost on steel 

equipment, 
v) Average ex-works priée of tonnage steel 

equipment, 
vi) About 20 per oent of tonnage steel equipment 

will continue to be imported. 

cost of equipment end 

cost of equipment and 

in sugar and cement 

57 per cent of the 
machinery oost 

68 per oent of (i) 
4il by weight or 
111 by value 
4 per cent of ex- 
works prioe 
60,000 Rials/ton 

Thus, weight of fabricated equipment per million Rials of machinery and 
equipment . Q.87 x 0.66 x 0.6 x Q.g « l.OOO.OQO   =   1.66 tons. 

*[W ÏTÔT x 
y Assuming (i) 50 per cent of the tonnage requirements indicated by the 

Rosearon Centre, Ministry of Economy, Imperial Qovornment of Iran consist 
of plate è vessel work (li) 20 per cent of the equipment will oontlnwe to 
be Imported (ill) 10 per oent deduction for wattage of materials. 
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10 - Development of ateel indi» try (cont'd) 

talli ikiriifl tinto 
The requirement« of bulk storage tank« for petrol« 

and other ue as are osti mat od at 6,200 tone and 9,300 toM 

por year by lfTT and 19#2 respectiva!/ aa «hotm la Table 10-89, 

Table 10-29 

ESTIMATED REQUIREWEirrS Of BULK STOfUŒ TAJIKS 

for finish*! bulk 

Usti 

1. "Tank faraa" for orude, Inter- 
aadlate and finished product« 
la petroleua refinería« y 

S. Qasholderafe/ 

3. Tasks for storaffe of also si» 
lanaou« fluid« other than 
water «y 

Total 

s too 

1 000 

t too 

1 no 

s aw 

2 ttO 

i sia     i SAO     ugQ 

LAfi     Litt     a Hfl 
§/   Aa«valnf that the National Iranian oil Osa*«**- ««t« up oae 

refinery of 4.5 alillon to« throughout oapasit* •••ry 
Ihr«« year« with IS,«00 tono of tanks for «toras« of 
orude oil and int«ra«dlatu and finished producta. 

y   issod on th« requiraaenta in 1972 of etœl for fa ahold ft 
ladleated by ta« national Iranian Qas Coapaay as «00 toas 
(Including 10 per soot as vastas;*), their rehires*at« 
being •» par seat of the total faaboldor f *<»*ir«a*«t« 
for Iran, «at arejeotioaj «f dea&ad for suhssjaetit yeara 
at 10 par ooaft ooapouad pate of fratta per fmr, 

§/   At M aar seat at the taasasea in 1 «ad I. 

oi 

stool 

reo^rvaoata of roast«*«, towers sad 

plat« aad vessel «aras aas« toea estiaatsi la i 

•t*ay to he of the orear of 1,600, 1,100, aad 
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Ta* plat>«nrt Invalv«! In tfc»» «iMinMllafi <yt % 

l,0nr t***'êajr aaf»»#ttf *U** fjMM«*> («rttti a*»f>*t« «Jtality 

*f *•» mt >rt*la firl-fii  l» afr^t ¿,'W*" i««! %* um», et 

finita«! aU» •**»** faP l»000 

t. (tlaat f%rtA^ 

I. ûa* «IsMiiag 
4. *ta»Uft» «ai 

100 
•or 

tn* 

•On toa* #7 »t>«4 
l* « pip,* pewit« 

r%u «f tir Mí « ta 

•ajMtty «T lfm fcy 0.4 mu« %*a «v«ty f** f»aftt ti» 

«MHÜ  t  pafft»«»  «f fc* a«t*l «Ml «t« t** IW Ml« »iU 
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fftftftB MT 
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10 • rumimi—it of itMl industry (cont'd) 

Tat total requirent of f«brio«t«d «quipawnt is giwn 1A 

latta 10-10. 

Tfcbl« 10-*0 

w^rrwrr o» *mie*Tso EQ-JIHWIT 

tone 

6 640 

7 750 

1 600 

ton« 

12 660 

8 190 

2 640 

tap? 
tCDO 

19 620 

9 340 

5 690 

Ofcealcal, aanaat and «uf.«r industry 

Bulk »tonta tank« 

tofiaarjr «quipaant, reactor«, towart 
and o that haavy plat« «fid V«M«1 
work«   * 

v 
9ta«l»»rfc« equip—nt  w 

§•? 
«/   It 1« MMKd that 60 p«r o»nt of the tot«! r«quir«««nt for r««ctor», 

tower«, «to am *• f«briaat«d in Ir«* x ,, A1       *. 
«/   Tb« rat. «f aanuf«cture of equipnent within Iran for ^-^J0»0* 

additional oapaoity for t it product ioti of pif iron/hot »wu 
Ukaa«Tin«5««iBf lv 1.5 tü». duri«« th« five yoar period eatwean 
I§*7 «ad 1962. 

700      _ 7QQ        10» 
¡DB   ygo   JQ5 
16 600      24 200       54 000 

    lh# propoaed produot-aA* of ta« aaohiae building 

plant at ara* provi««« for aMmal fabrication of 1,870 ton« of «torag* 
tanta with «amarlo«! hacdar« for water and oil, and 720 ton« of equip«*«* 

far «ugar «ad oaaefit plant«. 

»rivata «orto«   0/rua Arjonajtd «ark«, Taiiaran awe a wU-aquippad 
t»ra»aap and are ongajed in th« fabrication of .t.el «tmoturw •• wall aa 

uqulpnent, «torage tata« et«,   lhair currant annual »raduction. 
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Tabi« 10-19 

ÄND SECTORWISE MMAWD MR ALLOT STEELS 

Table 10-19 

Iaduatrial and agri- 
Mri§2 ffoduats 

trovieion for apara« and 
maintenance, saall-acale 

Total 
tono 

Proportion of 

tone i toni i teme i ^JT•* 

1 860 1.30 1 450 1.50 1 665 1.50 9 150 9.10 

e 400 8.40 10 315 10.30 5 325 5.86 38 140 38.10 

1 180 1.10 334 0.30 836 0.94 4 870 4.30 

415 0.40 - - 5 085 5.11 8? OTO 27.10 

4 895 4.90 461 0.50 1 269 1.19 9 780 9.70 

. • _ - 460 0.50 7 070 7.10 

• . • • • - 4 000 4.00 

-  r 500 0,50 

16 090 16.10 18 560 18.60 19 160 19.10 99 980 100.00 

8 100 1.80 8 555 1.60 3 285 

8 140 7.60 13 OSO 8.10 10 480 

1 970 1.80 480 0.30 1 555 

1 310 0.80 80 0.01 9 165 

7 800 4.70 945 0.59 8 085 

— 1 330 

85 080 &¿0 17 030     10*60 

1.90 15 830 9.40 

6.48 60 890 37.50 

1.00 7 480 4.60 

5.59 45 840 88.10 

1.59 16 070 10.80 

0.90 10 3T0 6.50 

• 5 040 3.10 

840 0.80 

81.10 160 500 100.00 

10-4? 
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10 - Development of steel industry (cont'd) 

reported to be 5,000 to 6,000 tons por yo or including stool structures, 

is expected to be raised to 12,000 tons por year very shortly.    However, 

about one-half of this production is estimât od to bo stool structures 

and 50 por cent   ? tho calanco water supply tanks etc.    Heneo, thoir 

capacity for othor platework can bo taken at about 5,000 tons per yoar. 

Other manufacturers like (i) Stock Work Spour, Ahwaz, (ii)  Chokosh 

Company, Teheran,  (iii) Zigano Company,  Teheran,   (ivi Luleh Va Machino 

Sari Iron Company, Teheran, and (v) Azari Company, specialise in tho 

fabrication of tanks for water supply señemos and small shop fabricated 

tanks for miscellaneous purposes only»    Heneo, thoir combined contrubiti on 

to the manufacture of platework under consideration is not likely to exceed 

1000 tons per year. 

Thus, shortfalls of the order of 16,200 tons and 28,000 tons per yoar 

are expected by 1977 and 1982 in tho indigenous «opacity for fabrica- 

tion of tonnage steol equipment for sugar, cement and chemical industries 

as well as oil refineries and bulk storage tanks for petroleum oil, gas 

and processed consumer oil.    It is possible that Iran may bo oblo to dovolsp 

an export market for about 1,000 tons of fabricated equipment to tho two 

R.C.D. countries, Turkey and Pakistan« 
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10 - Dovelopnent of steal industry (cont'd) 

5.    Sugg^tad «BDufacturlng orogn 

Production capacity 

Equipment to bo 
fabricated 

10,000 tonnos por year of fabricated 
steel équipaient, in two shift operation, 

t     Storage of equipment 

Bulk storage installations like tanks, 
gas holders, pressura vessels, bins, 
tank oars etc. 

I      R?petion aaulpaont 

Reaction vessels, pressure reactors, 
catalytic réaction vessels or towers, 

procesa oauipfflent 

Distillation - Distillation colui»«, 
stille 

Absorption and extraction - absorption 
colime, extractors. 

Mechanical separation - cyclones, 
crystollizors. 

Othors - evaporatore, driers* 

i   Hegt tramf*** flflMiQit 

Condensers, heat exchangers, coolers, 
huators, chimneys. 

Iron making - blast furnace cospononts 
suoh ao shells,gas and bustle pipos, 
blast mains,tuyere,dust catchers,stovee 

Calcining - line kilns,gas cleaning 
plant« 
Cooking - coke ovens,quenching cox 
bodies* 
Material handling - ladles,transfer 
oars,duBf> cars,tippler bodios,bins, 
bunkers, hoppers 

Industrial servioes - ducting. 
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10 - Development of steel industry (cont'd) 

*• rrcpgtfd prrtwï-ffta 

Group 

High pressure vessels 
(pressure exceeding 
80 kg/an* or atmospheres) 

Medium pressure vessels. 
(prusfiure upto 30 kg/osi 
or atmospheres) 

Low pressure véasele 
(pressura slightly 
exceeding the atmospheric) 

Single pass and multi-puss 
heut exchangers 

Dimensions of the ita« 
Output 

per year 
tons 

Plate thickness i 20-40mm       1 000 

Vessel diumetori  Upto 4 metres 

Weight i  Upto 40 tons 

Plate thickness! Upto 20 an 
Vessel di rune ten  Upto 4 metres 
Weightt  Upto 40 tons 

Diomotor 
of tutoff 

Upto 20 on 
20-40 mm 
40-100 mm 

Maximum plato 
ftH9KR9lff 

SO mm 
50 mm 
50 mm 

500 

500 

Blast furnace components 

Steelworks material hand- 
ling e quipmsnt 

Bulk storage tanks and 
gas holders 

Plato thickness! Upto 50 mm ) 
Vessel diameter! 1.5 • 12mm ) 

Weights Upto 600 tons 

Plate thickness -6-40 mm 
Vessel diameter -Upto 40 
Woight - Upto 400 tons 

)    500 
) 
) 

7 600 

6.   Maior product^ flffij fUntensnoo departments 

1. Metal making and preparation shop 
2* Structural shop 
5. Metal forming shop 
4. Machino shop 
5. Tube shop 
6. Assanbly shop 
7. Heat treatment shop 
6. Testing, inspection and painting bay 
9. Smithy 

10. Carpentry ond template shop 
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10 - Development of Bt«el industry (cont'd) 

npgCiTIOW SHOP FOR HEAVY STRUCTURAL STBBHBffi 

1.   Demand for heaw structural steelwork 

The requirement of heavy structural steelwork (involving 

components with individual weights exceeding 4 ton« or ufe of 

heavy rolled sections of section weight about 45 kg par «atra) 

will normally aaount to about 10 per cent of total structural 

steelwork requirements, and on this basis, heavy structural 

steelwork requirement is estimated to be approximately 42,800 

and 45,800 tons per annum in 1977 and 1982 respectively, as 

worked out in Table 10-31. 

Table 10-31 

ESTIMATED RBQUIRWOÍT OF STRUCTURAIS 

froulr—nt of stmaturala a» per git ttudj 

qmfmtimr ÎTÎ55I 

Social services 
Large and aedium industries 
Power supply - stations) 

•   transmission towers 
Irrigation 
Ports and harbours 
Agricultural ft allied activities 
Oil and gas 
Telecommunications 
Roads and bridges 
Airports 

15)1 addition for gussets, 
round bars etc 

t% deduction for balance 
pieces, scrap generation, 
irrecoverable losses, etc 

Total requirement of finished 

requirement of structurée 

tons per cent tons per cent 

216 630 53.90 129 000 30.25 
83 700 21.00 140 730 32.90 
23 100 5.50 30 300 7.10 
13 250 3.30 35 400 5.90 
17 600 4.40 25 000 5.80 
13 630 3.40 26 100 6.10 

1     8 900 2.30 12 670 2.90 
8 000 2.00 19 900 4.65 
7 770 1.90 11 070 2.65 
4 900 1.20 6 800 1.60 

340 0.10 

100.00 

490 0.15 

399 820 427 460 100.00 

KW9 
459 820 

64 500 
491 960 

32 ¡W 34 400 

427 680 457 860 

42 760 45 760 

•/   Tie ourrent corresponding proportion in India i« estimated as 15 per cent 
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10 - Development of itoel industry (cont'd) 

Of tìiit, the annual demand for heavy steel itructurea 

for metallurgical industriai and povor feneration It 

expected to be of the order of 24,000 tona and for heavy 

oheado&l industriel about 7,000 tona, as eitiaated in 

Tablea 10-58 and 10-38. 

Tabla 10-Sff 

«qnwrarrs or HEAVY STEEL STHJCTORBS POR 
METALLURGICAL WDtSTRIES 4*0 POWER 0ENÍ3UTI0« 

tfl^aValttClitta1 

Ir« and steel 

Alloy and tool 
steal (non-flat 
products) 
ferro-silicon 

(low 
equivalent) 

Rolling alili 

Aluminium 

Referenoe Average Nora for 
unit» annual        . straotural letiaated 
annual addition * ateelvork deaand for 
oapaoity in tanas of quantity/ atruotural 
ffif ft]ii>ti        fflflH WMii\X   TilU MiafllïT f10*^"0^ 

tons/ymáf7 

aillion ingot 0.578 
tont 
60 000 0.2 
finiahed tona 

IT 000 tona 0.125 

86 000 toni 0.1*6 

1Í BOO tane 0.08 

100 000 tons 0.8 

80 000 ingot tona 0.1 

Total 

tona 

58 000^ 

18 000 

1 800 

800 

8 600 

800 

4 000 

4 000 

28 800 

8400 

840 

100 

188 

180 

400 

880 MV 0.84 

IBJttfi 
Say     84 000 

a/   Oapaoity installed durine a period of fit« ym&re divided by the m 
of year• 

b/   The nota relatai to ta« extension of ateel plant 
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10 - Development of »tool industry (cont'd) 

S.    Indigenous oapacitv and Aortfall 

Publio aaptor capacityt    Provision for fabrication of 

about 1,000 tons of structural steelwork per /oar is reported 

to havo bsen made in a railway wagon and road trailer plant 

to bs set up in Iran.   Fabrication of heavy structural 

steelwork in the machine building plant at Arak is not 

envisaged. 

Private sector capacity    Cyrus Arjomand Works, Teheran, 

have a well-equipped workshop.    Their annual production has 

been planned to be raised shortly to 12,000 tons per year. 

However, about half the quantity of production in this 

factory is likely to consist of chemical équipaient and 

water supply tanks.   This company can therefore be expected 

to supply about 6,000 tons of medium and heavy structures 

per year.   Other established fabricators in Iran are 

Ghakosh Company, Teheran, Farman Farmaian Nyer Press - 

Moghadam, Worm Co., Zigana Company, and Luloh Va Machine 

Sari Iran Company - Teheran, Aceri Company, Donyaoh Feles, 

Mashinsari Iran. 

Though the oombined fabrication capacity of these 

•mall establishments is of the order of 15,000 to 20,000 

tons per year, their oapacity to fabricate heavy structures 

oan be oonsidered limited to around 2,000 tons per year. 
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10 - Development of »tool industry (cont'd) 

Shortfall 
Thus,  the shop capacity available in Iran for 

fabrication of heavy structuras will aggregata only 

10,000 tons per year, leaving a shortfall of about 

82,000 to 56,000 tons bot ween demand and capacity for 

supply of heavy struoturos in tho country. 

5. iigtrtd wtitfartsTiae wtframe 
Production capacityt   10,000 tons per year of 

heavy structures with the 
plant working two shifts. 

Heavy structural steelwork involving individual 

components weighing over 3 to 4 tons and constituting 

about tO per osnt of the whole struoture by weight. 

Orane girders (but not óranos) 

Veldments only of heavy machines 

Hydraulic gate parts without electrioal and 

mschsnioal operating aeohaniems. 

4. 

Ì. Tetaplate shop 

Î. Fabrieation shop 

8. Assembly shop 

4« Inspection, painting ani dispatch bay 

8. Machinery aaintensnoe sfeop 
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10 - Development of stadi industry (cont'd) 

FLAM I0R LIGffT m H"• MEIGHT •*•* 

-ü* 

The requirement of light and medium weight forgings 

for original parti in Iran is broadly estimated in Table 10-84. 

The aggregate demand for light and medium weight 

forging« for original as well as replacement parts by major 

ooneumers will be as sumnarisod below: 

 lflfg 1*77 ST"*    i 
    LtAtT^l^     Llnht   Ü^UUB     ¿nett   MlAtMi 

Original parti 1DÜ9     T906       » Ul   16 1«6   SS Sti   M 981 

l^aee»*nt part. • 10*    JJHß    _Oß      JLPJÛ  -Uffl  -O» JJÊk 

Total ¿Ut*   Ott     ÄJI1 ¿LStt JUÜ lUtt 

j/   Lient forging is the on« weighing up to 10 kg 

y   Usali» forging is the one weighing up to 88 kg 

The following «ajor consumer, are exeluaed, as balk 

of their requirement« i« for heavy forgingst 

1. Ortlnary and alloy «teel production 

t. Metallurgical equipment 

8. Mining maohineiy for ooal sud other mineral. 

4. Cement production 
8. Locomotives 
6. Heavy eleetrioal equipment like tarWnei ani 

generator» 
T. Forged roll« for «t«ol rolling «ill« 
8. Moulds for oa«t iron «pun pipe production 
9. Orank shafts for autonobilo« 



10 - Development of stool indrniry (oont'd) 
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10 - Development •£ steel industry (cont'd) 

3.    HU or Production and maintenance danartmanti. 

1. Scrap preparation 

2. Steelmelt shop, ingot stripping/mould preparation 

S, Calcining plant 

4. Soaking pits 

5. Blooming mill 

6*   Billet conditioning 

7. Bar mill 

8. Heat treatment and finishing facilities 

9. Metallurgical laboratory 

10«   Boll turning and maintenance shop. 

10-4« 
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i«    W»    WWÍTW^PPJ    V •T^P^BWi    vW 

KD • fttvilwpait of »Wtl lMiMif7 («out»é) 

t.     

A ••»aw foiflnc pl«tt U propani to W Mt «p If 

ìli« wutoaoMl« «wuf-Kstarir«, b**i<t«t o*pM»» fofpj «topi 

pi—n«d for tka tr*«ter pl«tt mê tN wiéiln« Inlldtaf 

pinti ta UM Mil« S««%ar.    TH« Mppiy r»f lUfht «lé 

»»«Hwr «alulil fortini» frwi tin»© Ihm« for*« atapt ta 

to ht «beati «,at>o ton* in nf? «ut 4ft,nnr %<*« 1« 

leaving • ort fall» nf «.bout 14,006 *H FT, OOP 

IM «H 

Plapt «puttf 

Ptfftat«* 

•,000 %•*• p«r nur a# piala 
«té »lief •%•»! fawjlnf. 

Wo attfta p«r elf* 

part» for 
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» }•#•• «Uli«! mgm» •«• 
*ft% «f !*•# fmm %tM¡ 
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M.   ft,   »MTU«   ft   MeWftftV   PftffMf   IT* 

io - 

UMtMal Ma IMMA JÜfMMfftalald  AftMUÜÉÉÜÉIT 

«MUMMT   Of   irttll   MMW0  IM 

HON 

of at eel induatiy (oont'd) 

Beth daftand and »h ort fall« of aennloM itosi tubai 

proJe«tod la thli »tody are 156,000 ton« by 1977 and 

Ml, 000 ton« taf Itti.    Tho Éi ortfall s covar the entire 

•IM rt*\ge fro» li BR to 600 m mainai bora. 

I.     

ffte «tiro il«« ranga oannot oooaonloally be covered 

ft/ ene • Wim ateel tubo plant.   A plant of 80,000 tona 

per /e«r oapaalt/ in tho SìM rang« of 50 » to 500 m dia- 

Mttr ta eaggaated.    fita tentativa prodtact-elx of this 

plant m-vf M ta follona i 

tona/y»ar 

a« 
i) 

U) 
lit) 

OU «oantiy good si 
Gtaing pipea 
Qaetng pipea     - 
Tttbtng pipa« 
Tubing pipa«     - 
Drill pipa« 
Drill pipa« 

itila ptpaa 
Lina pipea 
rfiftwi and etaadard 

ttt 
i* 

fi 

J-68 grada 
*-€0 grade 
J-66 grada 
i-ftO grada 
D grade 
B grade 
plain andad 
threaded andad 

pipos - plain and 
threaded and 

tnhftfti 

e>*A•eje>     «WaeWaea^J 

leal tubing 

tota 

- oarbon ataftl 
- alio/ atftal 
- oarbox ateai 
- alio/ ftteal 

15 BOO 
• 000 
S 900 
1 900 
800 
100 

4 SOO 
T 000 
1 too 

is ooo 

I ooo 
fi SOO 
it ooo 

flUffi 
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M.  N.   »MTU*   t   COMPANY   MIVATt   LTD 
ÜN/TIO NATIONS IHOinrUAL UmOMátNT ORGANIZATION 

Mumi|àit   M   muí   iMTÉÉiwn   IM   nUM 

10 - Develepent of eteel Industry (oont'd) 

8.    Maiof nroduat^ «y* ^Hit^^nM  rtamrtmant« 

I. BIOOB preparation i.a. aoarfing and cutting-to- 
length facilities 

t.   Reheating fumases for blooma/ingot« and pieroed 
bottle« 

S«   Bottling and piar oing prosa 

4. Elongating alili 

5. Pillar alili 

S.   Reheating furnace for pilgered tube 

7. tlalnc «IH 

8. Stretch reduoing mill 

f.   Gold drawing «quipaent 

10.   Pinlahlng faeilitiee auoh a« tube end threading, 
upsetting and noimliaing 

II. Sooket ah op 

Ue. hydraulic and pnounatle ntationa 

18. Mandrel ehop 

14. Pipe and fitting! ehop 

IB. Roll turning shop 

10-&0 
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UNITED NATIONS INDWTMAL Of VUOPMINT ORGANIZATION 

AMStMiNT   Of   STflU   DtMANO   IM   MAN 

10 - Development of stool Industry (cont'd) 

OT mw war nm 

*•    limili fîr fìold roUed shaata 

The broad breakdown of demand for oold rolled sheets 

of foreeaat in this stud/ is summarised in Table 10*55. 

Width of ebeets/eolls 

A major proportion of oold rollad sheets is 

required In widths under 1,100 OB, as shown below 

«ad-ua« of cold rolled sheet«       Wjfth ttfliieTid IB M 

Tlnplates 

Corrugated galvanised sheets 

Plain galvanised sheets 

Metal working industry 
i)   Drums and containers 

il)   Profiles» i.a. door è 
Window frames 

111)   Builders' hardware 
IT)   Gas cylinders 
•)   Stores 

Elootric appllanoes 
l) Vater coolers 

il) Vater heaters 
ill) Electric fans 

IT) Radio receivers 
v; House servioo attera 

Transport equipment 
Motor of« 
Hoyóles 

i)   Motor oyólas 
il) 

) 

600 to 1018 (40*) 

915 —**"**i 

768, 916 and 12t0 

Under 1100 

Under 1100 

Under 1100 

10-81 



10 - Dtvolopaeit of «tea?  ir entry (cont'd) 

6 

9- 

w l-l 

1 fe 

e 

g 

II 
"8 

g 

o 

5 4» 

fevi o. o 

n 

I 

13 
feví 
(X o 

.Ol 

1 

IC m 
•  « 

*p 
in 

§ Ol 
tv 

• i 

tv 

o 
u) 
iß 
IO 

o 
(0 

e*' 
io 

3 ï 

eg 

o S? 
tT «H 

S 

8   $ 

•a 
! 

e 

o 
e» 

n s 

«*       O      CM     IO OMO 

fc.      ©      C-l     O C      io!     jr 
0*        C»       Oïl      H IS-       «o|     O 

f 91 «g N N w 
ri ri C s ^ ff 

IO      Cv> IOj O o Ol o 

IO       H ¿i or «* Trt OD 
IO        <-t UM H r« T-H IO 

o 
tV 

IO 

e- 

o e 

IO 

l 
o 

« © 

til 
•» -H 

IO 

f* 

n a 
bin 
o B. c> 

2 ©'S 

3 
2 
i 
CO 

IO 

o 
IO 

©   0) 

o o. 

o 
Oí 

* 

OO Ol 
tv «H *•* 

•    •    a 
tO tO «-4 

°s 

« a> 

IO 

S0.^ °. 1| 
CO IO «HI C' t-l| 
tC tC «-« •* toi 

I «H <H 

or 
to 

•a 

to 
•p 
o 
O 
x; m 

•Ü 

cl 
O 
O 

(H 

«S 

4* 

i 
5    ÌÌ 
1   J1 

SICT.M   t     | 



Tabla 10-55 

oo 
ce «-» •  • 

3      S 
i s 

? g 8SI £ 
or 

OO 

88: c*> 
O      O tot io (O ^4    O (O 

IS 

? 
IO 

o    o 
tH       (O 

S S?°á 8 

oo 
10 
c» 

or 
to 

* 
« 

9 ! 

! 

! 
fi 

er 
to 

ocri 

I M* i 
1 ~ 
O       «H «H       *t 

or 
or 
er 

DOM OD 

l !£5 

I 
s 
•H 
4» 

U 
O 

3 

I 
i ^-«v* 

I    SCCÎIIN  2 



M.   Nt   DASTUR   e   COMPANY   PRIVATE   LTD 

UNtTEO MATIONS JNOWTW/U. ùlHLOfMtNT ORGANIZATION 

MitsMMMT # fruit UMANO IN NUN 

10 - Development of stool industry (cont'd) 

Tho requirements of sheets in widths exceeding 

if KO un have been estimated on a liberal basis in 

Table 10-86 for all industries consuming vide sheets* 

Table IO» 

RSQUIRBŒNT OF VIDE OOLD ROLLES SHEETS 

End 

Buses è 

Oil« 

T rusks 

station 

Istiaatsd 
proportion 
•r «id« 

por oen 

10 
10 

S 

i 
torniture 

Refrigerators 

Svltekf ear« * 
eomtrol gears 

Alf- 
oonditioners 

Vater eoolers 

AgrlatHatml 

Onealeal 

Totel 

to 
tf 
10 

I 
I 

to 

to 

Forecast of requirements 
Jf QQld rolled sh 

JmJUL 
eets 

wider titan 
Sheets 

wider than 
Teisl     liljfí IT        ToJgvL     IRfffî T 

tens tons tens 

5T 600 

66 600 

If 600 

11 too 
tt too 
44 400 

1 ISO 

t too 
4 000 

10?» 

4 tOO 

t too 

I'VE* 

S 760 

11 100 

6t6 

s sto 
6 700 

4 400 

ito 

110 

004 

tto 

67 »00 

97 400 

et ooo 

»oooo 
40 OOO 

7t OSO 

e too 

14 400 

6 400 

t ISO 

? too 

S0OO 

6 780 

10 400 

1 100 

6 000 

It 000 

7 000 

7t» 

7S0 

110 

miß 



M.   N.   DASTUR   »   COMPANY   PRIVATE   LTD 
UN/TIO MATIONS INDIATAMI Of VUOMtfNT ORGANIZATION 

AUUM4ÌNT   OF   SrUll   MMMW   m   MMN 

10 - Development of eteel iaduetry (cont'd) 

The requirement of eheete in width • exceeding 

1,CS0 « is ti—>rle«d bolovt 

Total requirement   Requlrementa   Proportion of 
of oold rolled        of ihaett        vid« «hotte 

tfidor than •booti (ooated A 
Ì  

IftT 615 100 

1 067 600 

it 

St 000 

ST 800 

in total 

por oont 

5.20 

5.40 

It 1* aagfoetod that vide oheet reejulrtRonte «aount- 

lag to oil/ 6 to 6.S por oont of tho total bo not by importi, 

0*4 imdigeaoue oopaoity bo developod for oold rolling oh««te 

*p to 1,160 am.    (This propooal vili olio enture reductio* 

Im mo ©ott of hot otrlp mill that might bo tattalled la 

fatavo at hot roll od atrip width earn bo limite* to 1,860 mm, 

Uto Imrgett ainflo uaor of hot rollad eolla ta Iron will bo 

boa* •* *••» •*<* »»P* «d the maximum widti of hot 

rallod otrlp reemlrod by ahvat pipo «ill to produoo 

16 tmemet diameter «Hb« will aot «xoood 1,100 am). 

The thlebeet oold rolled atioote roajttirtd owe S, « 

• m ft* thloknooe for mmktag 16, 80 and 100 mg liamoflei 

faa «fllndor« respectively.   However, %no roemift- 

at IO «et UBO mj fea efltadere «tie* ore aaialy 

IO-M 



M.    N.    0ASTUP.   ft   COMPANY   PRIVATE   LTD 
UNtTfO NATION! (NOM TM Al OtVUOPMfNT OACANJZAnON 

«UUMiMT   OF   IT«U   MAMNO   IN   MAM 

10 - Development of steel Industry (oont'd) 

y«iP-fffflOf mi 

1. Demand for ferro-chrome 

As ferro-chrome is required for the production of alloy 

steels and stainless steels only, internal demand for ferro- 

chrome in Iran will remain small for many years to oome. 

Reckoning total consumption of all grades of ferro-oh rome at 

6 kg/ton of alloy and stainless steels, the requirement of 

ferro-chrome for production of 60,000 and 100,000 tons of alloy 

steels will be only about 360 and 600 tons respectively.    However, 

there is a large demand for ferro-chrome in the international 

market and ferro-chrome produced in Iran could be exported. 

2. Suggested product-mix 

Analyses of the intermediate and final products and the 

outputs suggested are given below: 

gOffJQffttfrn Qf ff rro-9l»w». 
Grade of ferro-chrome       Cr     C        Si P S 

%      %      % max   % max   % max 

High carbon ferro-chrome     67   6 1.5     0.05     0.08 

Silioo-chrome 40   0.04   45 0.08     0.05 

Low carbon ferro-chrome 68 0.1 
max 

0.08 0.08  0.04 

Rated 
capacity 
tons/year 

4 500 

(in process 
material) 

10 000 

5.   Major production sections 

1. Raw materials handling section including 
1)    rotary kiln for drying chrome ore 

ii)    rotary kiln for calcining limestone 
2. Smelting furnace 
5.    Slag fumaoe 
4.   Tapping and finishing equipment 

10-44 



M.   N.   DASTUft   ft   COMPANY   PRIVATE   LTD 
UN/TIO NATIONS (NOW TW Al DEVflOMIiNT OñCANIZATION 

AtmtmtHT or sruu MAMNO IN NUN 

10 - Davalopnant of at aal industry (cont'd) 

for industrial applications union be only 5 por cant of 

tha total requireaant of gaa oylindora and can ba eacoluded 

fro» the product-mix.   The thlnnoat unooatad oold rollad 

ah «at raqulred la 0.6 an (84 0) for aavoral application! 

suah aa drum, oontalnara and automobile parta*   Bulk of 

tha raqulrenant la in tha range of 0.8 to 1.6 aa thioknata. 

Plate falvanisad aheata uaed predominantly for induatrial 

npelloatlona have thiokneaa rarylng fron 0.8 am to 1*6 ai* 

Th latan eae of oorragated galvanised sheet« in Iran rangea 

fra» O.t an to 0.6 an.   The th inn eat oold rollad ahaata of 

0.M and O.t m thiokneaa ara required for tin plata*« 

lam«*, aheati thinner than 0.6 HI for oorrug atad galvanised 

Sfceeta and tin pUtea osnatltoite about It to S3 par oant 

«jf tha total requirement of oold rollad ahaata in Iran. 

Production o apee it y   i    400,000 tona ajar year of oold 
rollad sheets on two shift 
baala 

i    1,110 m 

i    0,M a« to S s» 

width of 
afteeta/eoile 

Thlaenese of 
sneeta/oolla 

Finish t   fminpaae, quarter-herd, 
half-nerd and Nll-haid 

10-68 



M.   N.   BASTUft   »   COMPANY   MIVATI   LTD 
ANtMMHfMr flf   SVMtf   MAMNO   IN 

10 - Dwaltpttnt of it««! industry (oont'd) 

3. 

1« Continuous plokling unit 

?-, Cold rollini mill 

5* Annetlinf fumaoai 

4. Teapor mill 

I. Slitting and out-to-loagth lia«« tad paokiag 

I. Roll iriadinf/tuniii^ *op 

i*m 
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10 - Dovalopaont of at aal inéuatty (oont'd) 

iLMT»Lrrir, Timnc AND QHIûKIUH QûATIPG LDH 

i-  lfrru1 *» Mniiitti mil nhrmn 
Tlnplataa oan bo tubs tl tut od by ¿iro*iun-aootod an «ota 

for tha applications dioici in Table 10-S? for vMoh tlnplataa 

of ooating weight not moro than 0.80 lb por baio box»  l.a. 

litt g»a/aq m e ir bu usad«   Chroma ooatinp la not only ohoapor 

than tin soatinf» but would alao bo in the In tarait of Iron'a 

national aoonony which would have to dopand on importi for tin. 

Tabi o 10-5? 

MSUXD POR CIíWMIim OCATED »Ufi 

PMájMAiAta 
titolila mi eonfaationory S SOD 
•arlojr ..e §00 
Proeaoootl non-aeléie food ..        1 490 
Tom .. 710 
Mlaoallanaoua producta Uhi 

ooffoo» oaanov ñuta« oarbon- 
atod boTaraf oa • tot of alum | |flg 

Sub-tota       ..    ii_iifi 

^OÏÎanoToBrïôônta •/ ..        ° T80 
Patnti and nmiéü ..       1 OSO 
Shoo pollanca 480 
MI teall maona proouoti lite 

toyi ft tra/o» oroyn oorke, 
printing inki • tOf of ahora JLatt 

Sub-total •• 

Total for «ani .. 
Tita roojtlrooont of 

anaatiV 

8 500 
5 100 
te« 

•so 

jf STI 

IS soo 
i tao 

sto 

15 000 
S 
3 

IS TM 
1 SM 

sao 

y   Karoo on« tino «ttlmtoa to oonatitut» SB por «ont of Uto total fot 
oili oné lubricanti hato boo» maUáéi from *ia lift, M apaolal 
waldinf faoilltiao raapirod for tWinf aoaai of tin UM oro not 
likaly to bo ini tallad, «libo tinplatj oa«u «Man aajt oo aloooi 
by aoléorta«, though ttnplatja oan be mbotttutod If onfti 
toatoS afeaoto for oorraaio« **alatajtoa. 

y   Mokinff 10 par o«nt »llevan o * f«r wnttafo and l por aant for 
t%»? 



M.    M.   »MTU«   »  COMfAftV   PRIVATI   UO 
wwta» mtw« MtyifaiM MWMMMMT aftMNtttfWW 

10 - BffoUpMBt af ttatl indu«try (oont'd) 

Apart fra» Hilt •ttaatitutU» of ttapUt««, 

eaat«4 ÉM«ta tra ftaétac apaiiaattana an ta«tr tun »afiU 

In iw fUlda «i tceount of o«rt«te mtaariar afcar*«+«flrlft«a. 

r«r  ampia, «a th . dittai taint of anraattai it hl*^-»r Un« 

ina* af tin, ta«a« afeaata o* b« «a«! for Mkln| M#ti taa- 

a*raff   aata, §*ak«ta jtc *«r« aera  «q*Ratv« nti«rltli 

•r« Mac «a«d at fKHMRt.   H» i •infla «a .»«traia patentini 

•f ta« «Uran* Mattili tela« «l«*a ^ *»**t of ate« (-0.* raSta), 

%*••• »r» aataf aaoá aa A aaaaaar aaaat tarto for tine far 

ary battery oalla la tadwatrUll/ %trwad uaawtft—« 

tteatrelyti^ ttaatat« far 

ta Tau« IO-« la  mlttaly te a» 

•anta* tfiaata m %a«aajt of Hi« 

lUattgtlaM af 

m* apaltaattaaa 

aaaatliutai ay 

T«U# 10-« 

far aaat c€ 

mu 
i 

0.11 114 u t#© te fffl H 
e.w »••• •OD t #JB t 

«•4 

0«f|/l«60   ti«t/lt«4 

fatai far 
fatai 

• « 

it af 

a/ flu W. 
•tatMi 
H •) li 

(») it m« 
•tat «f *!• 
It MM «fu« { 

«ti «f 

t af ta*gta*at t| *** •*••- 
*J|    MJaF       ÏA *aar*'   lp>MBff        *, ipaPjaMpaajp 

r^     n ta i * tai M» u «I V 1» i I 

y Natta* t» par •** alava**« far •JP•"*    w    r^^^    waajayw    BFWPJT 



«. ii. Mttvt • 
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•^^•ÎPWWI      »*w 

of •%«•! fc*M%ty (tontM) 

TtatfUt# roqulrW tin twiillif «f 0.71 »4 1.0 tt 

par itM fe«R (»•• mê fl.4 p*'** •)<••»• •«•%*• *<* 

%IM «f f**ifwl *t«l»«M «t «• »M« «M 0.B It par 

Mi (••* ^N ^ «» ** f>*^r *••« (iirr«r«itiAiir ••*%•* 

Ijupliliii !*• pf^partl« <*f r*M tl^* «Ml 0«tt it/*t 

•l*«%f*ly%tt tfc#l*t '^t* *** »cf ei* *© te •Atti- 

lliti ^ <*r«ftU»--*-** *i f»î kt *•) Mtlf «t %• MMM p«r 

•«% m* iw^fcfi *•« «lui «M rti«r» *f»i» •«** 

ft ** m f *% *•* f*«* *• *'•*"• 

•f LH t^ü «i **«*t*t tf» mê* W 

M% ir im    11 g*rw ri'r «f U»gii«n f«f 
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mmnmmt or timi mumm m «MM 

i of •%«•! tetattiy (oojlt'd) 

TIM «ftalMi tM4» *• of f alvrtfiiood «ho* ti in iov«ral 

itr&jt of *w **t, a.e. Jnlt»xl ftrtto«, OnltoA Klnfdo» 

•M iwii la 0.4 m.    In oantmat, about two-third« of th« 

t*tal •raOiotlo» of gavMiUod «h*et« in Jap« li und«r 

0.1 » li thtotn«M.    It tooM rarrfoiiabl« to nn ti al pat« 

«Ml %Jw i will it I m »attain of *alv*il«<xl «boote In Irtft 

«til It« o«»wi tixiM ivo JKtrmmm.    TV o pattsm of 

to Tfttt« IMO t« th«jruforo bo nMw»d for Iran. 

T%I>1« 10-4© 

itou unm or awm lot 04W»*M> awn 

.fproxtaato proportion 
to total 

OSUi »«tiviU-«., trrlfatlo». 

Ama ««il« *••%*•• i 
# «iff*** »WH •* 

fc«r%—i, pwr •*»&* «il «4 •** 

tt««tioM, 
«M «>i fata   P**** ...... 
nvjiHpt, •ti««n—«• •*•*•*» in» 
Ü»t§«*tf*, rttf*t*% ttiial ürri«*% 

•Ai ni» trttaftfiot *t« it 

JÊ 

0.», 0.1 

04. 04, 
0,fl 

o.t, t«o 

Id.  l«lt>a 
t.«§. *.•*> 



M.   N.   DAtTUn   i   COMPANY   WWATI   LTO 
UHTVb HATtOm JN0MTW«. Of WIOWKINT QHCmZÂTIQN 

MUlMWMr  Of   IfMtl   MMOND  IN (MM 

10 - Devalopwent of ttttl Industry (oont'd) 

In oountrita Ilk« Iran, whert bulk of tht requirement 

Of galvanised ahaeta »mounting to about 75 per o«nt it In 

tilt foni of oorrugatad ahetts for roofing and cladding 

purpoea«, fheeta of narrow widths ranging from 660 mm to 

ÜB m (SB*) flgur« prominently in the demand.   According 

to Aaarloan practica, tht »tandard 63.5 mm (H") corrugated 

Atotc hart ten corrugations to a East of aiding and 

10t «orn^atlont for a eheet of roofing for a oovtrlng 

width of 910 M (M").   Thu ©varali widths of thaaa ahetto 

art therefore MO MM and TOO mm for cladding and roofing 

retateti veljr*   Tne ttandari theeta in Brltlah prafltloe 

have 7 and IO ©or rugati on a of 3* with «ht rempectlvt 

éeeeUM width i of T43 mm (Sii") end Wl> a» (88"). 

Irreepeetlve of whlá» of th«ae two practioea la adopted 

Ir Ire*, et ltatt TO per oent of requirement« will be In 

width* UM than tlB •*.   However, to tht capital tost 

i Iff ereno* between til en and l,tt© rm wide galnni«teg 

lime* la of th« ordtr of S to 4 per oent only, It It oea- 

•Uered deelrmbl« to inttali a l,tt© a* wide Itea to e«tiA% 

greater fle*ieUtty te Ute pr«d»et-«is. 

^^     v^^"a>) » im^^l     •i "• «AWae^^im^aeF 

III Ire* «til h» a* tedteatei te 

tvtt 
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10 - D«v«lopMit of ft«•! Industry (oont'd) 

Tabi« 10-41 

raouBLE wQiwmi or zac ooáTWG THXOKMM 

•   flîl* Ufi. 
rrOMT* 

Mr omt 
JI2    Mi    tftJ"      Uli    iiftg   tt»       if?    \mg 
UM    UM    p«rî«tt  tent     tont    p«ro«tt  UM    «55 

UeUl 
10     18 MO It 000 10       4 MO    5 500 

«4 OU« 
tetlvltUc 

Irrigati« 

itfn«é 

iMMtrlM 
è 

so    « ato 6 mo 

§0      S MO   4 400 

10       1 140    1 440 

tO ê 10   1 oto 

•0     IO «0 14 MD 40     16 ND tf KO        10       4QH   IMO 

10       SS0O7000        10        SM0   ? 000 

40 40 

«MM IfiJMfi «MA 
¡urn 
turn 

fit« prMirili of tft«ota vita 41ff«r«rt 

m,   440 
Wit   400 
d9f 10 

»,0 
M.O 

filU pMfclfB •f MMUMI 

W0    wE0   •P**trP 
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10 - Developeant of steal industry (cont'd) 

fhm dtaand for malleable iron castings for the years 

197*, 1977 and 1962 as astinatad earlier is summarised in 

Tabla 10-20 fro» which it will be Bean that about 85 of the 

will be for the automotive aector. 

Tabla 10-80 

SICT0WIS1 MMAND FORECAST FOR MALLEABLB IRON CASTINGS 

Qieup Of 
aanufeMured 

Traneport 
equipaent 

Ileotrical 
equipaant 

Industrial & 
agricultural 
maohinery 

Other itans 

Non-industrial 
eastings 

Total 

1178, 
Fropor- 

JfelttiaìZ   tlon 
tona       • 

ÜZL 
ropor- 

ns 

Propor- 
tion Q

"|í1\UY   tlon 

5 882 

155 

85.00        12 516       84.00 21 882       84.20 

0.02 

1.98 

0.04 

588 2.66 

901   15.00    1 906   15.50 

IS   0.05 

688   2.65 

5 587  15.10 

Uli     iûûiflfi     ¿i-âi£    122*32      es 967    loo.oo 

1045 
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10 - OtvtlcpMRt of itool tedwtiy (oont'd) 

t. 

In*utri«l «té GantreUl Coapony U 11,000 %m§ 

f—r.   Urn— *«rtfftlli of »bout §0,000 mi 14<%0D0 

?Mr t#« •ftUoiptto* la m—% f*br*iUiiit «tpft«i%r* 

I« 

o«p«tttr 

*m« 

•4,00c %«*•/>••* * 

t   Hot Up g ttaftU«* mmU 

i  tío- utto» 

Slut M4#I I    •*• «tO« M§» 
«4 HO m/** 

••i il 

t. 

». 

4. 

•a» im HA* f*«* 

4f f*UtPf «Il 
•f tirtt ir ***** *» J1**«* 
I «lé io fv» « «Mi •**• fili • 

io 
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10 • t*v*lopf»nt of itol Udwtiy (cont'd) 

1. 

«to fri»**« 

I) 

lfM «Mtinfa «an ta i*»ff»Ujr «trUrt UU 

itola «it 

U«l Of fU«l ||| 

IU)   llMpMt tor 

•r 

v) 

•»il mut pipt •%«, 

fcf tfci fifVt 

»f 

fürljr Hâ# 

«f ini in» 

•f UvUf •* 

«nu ü mitü»it 

I« ?*!• WV-ü 

«» It 

t* *• «Mr ••«*•?.   TM* 

U T«fcW IIMI, m» «*%<**• fa* «UMtfl««. 

I 
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10 - tmlapint «T tto«l lattai* (oant'd) 

Tibia 10-48 

OUKtf 1CATIM OF QMï !** C4STMQ6 FOR MAJOR UM8 

itfi # %g p dì há 
•55 «IT tSî T5S tout tSC 

.ino 4 lio stao s Mt T4?O «IM 

.   1 110 t m 1 tll 1 Ni I tot 8 m 

.•Ml IS «• • • «i 17 IT? 

1 Ml      t Ml     t 

• MO 

•M      t Ml     1 

t m    & m   4 IM 

• m 

tHO      4 M«     t 

.    1 i MO      it?     i m    i m      »o 

.   4 MO      IMO     «ttO       ? 4M      4 MO   11 

4 n    un • Ml 
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IO • DftvalepMnt of it*«l InAatry (oont'd) 

I. 

fl» 

m mil M «hot» 

of fray Iron fow*rl«g «IrMr UftWllft4 

meut «onitniottoti it IUMMI!»** In 

Tftble 10-44 

If» 

•%M1 nm% 

t*»l «**, 

I 

t 

«4 flute» 

mi flttu» 

•00 ***••» i^ilftWff» fftr 

t §00 

t 

pft^ftft  ft» 

14,000 tftM pftf 

tfttftf tftfft.«ft 

( ÜW «lift 
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10 - DovolOMMMtt of ito»! Industry (oont'd) 

lit« tAtlolpated ohortftlls in ti» ff»y Ire* tbwéff 

oao»«lty art M follovti 

ftOMftd 

Solootod quantity for 
production 

AnlUole inatollo«; 
•apaclty 

Shortfall 

Uff 
toftt/yr 
ISO M» 

tena/ft 
ft» 400 

90 000 110 000 

S. 

Pmiuatlon «apooltr t 15,000 toM par jr»%r # M 

ti t© rr 
H te II 

t« to 17 

M te tt 

• 000 

• 080 

I 000 

4. 
it     rOjttoBl 
I.   9mâ 

I,     ftjttaMftf,   M.   MPJ *laa*l*t/oV*  *Wti»f, 
fvttlinf wtlfc CHAOIM a*«), follami U 

¡Mit »WU 
Ml,   fell«« 

ey fMM> MOJIUIA« «Ml i» 
t* oitoaallittf I*«». 

\\4nr1 
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10 - Development of steel industry (cont'd) 

A breakdown of the requirements of malleable iron 

castings of the major user sectors into three groups, namely 

light, medium and heavy according to their weight range is 

given in Table 10-81.   Those castings which can be handled 

in a foundry without the need for any mechanised material 

handling facilities are considered light.   Medium castings 

any be produced in partially mechanised foundries e.g. those 

having monorail gantries, whereas foundries for heavy 

eastings will need overhead crane facilities, mechanisation 

ef pouring facilities etc. 

Table 10-21 

CLASSIFICATION OF MALLEABLE IRON CASTINGS FOR MAJOR USES 

Light 
tons 

Medium 
tons 

Heavy 
tons 

Liaht 
tons 

Medium 
tons tons 

Buses and minibuse i 1      265 1 876 1 612 472 3 375 2 903 

Oars 56 3 664 - 96 6 382 - 

Trucks           .. 81 988 806 231 1 650 1 419 

Jeeps, station 
wagons, ambulanoee 
and vannets .. 146 1 120 974 260 2 000 1 740 

Bicycles 450 - - 900 - - 

Tractors       .. 101 96 - 208 192 - 

Textile machinery —Iß • - " 136 •^•^n» mmm¿mm, 

Total    .. l_12fi ? 743 3 592 USá 13 599 6 062 

Proportion JUfif fSM ¿2«& isui fiSiOl ¿Zafil 

1^-46 
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10 - Develop—nt of steel industry (cont'd) 

Tht weight ivi gii of a few typical automotive and 

railway castings are indicated in Table 10-22. 

Table 10-22 

WEIGHTS OF TYPICAL MALLEABLE IRON CASTINGS 

Weight range Mai 

Up to t 

I to ft 

6 to 10 

10 to 15 

26 to SO 

11TTT' vrü'Llil *4 »i M 

Wing nut 
Serev plug 
Pawl handle 
Wheel cap 
Ring differential 

adjuster 

«Mile**« ff^fgtl °f 

Front top cover 
Plumer block oover 
Centre bearing bracket 
Front spring shackle 
Front end rear of front 

spring brackets 
Rear of rear spring 

bracket 

Front of rear epring 
bracket 

Slide support 

Steering bracket 

Railway waion 

Swing door bolt guide, 
hand brake spindle 
bearing (small), vapour 
extractor cap, safety 
valve spring follower, 
side buffer recoil 
spring parting plate, 
auxiliary rubber spring 
plate 

Buffing washer 
Axle box key plate 
Auxiliary spring botto« 

seat 

Auxiliary spring top 
•eat 

Hand brake spindle 
bearing (large) 

Hand brake wheels 
Top auction pipe tee 

connection 

Rear axle housing 

I'M? 
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10 - Development of steel industry (cont'd) 

2.   Suggested manufacturing pprrffW 

Plant capacity: 6,000 tons per year made up as follows: 

Silfo 9f tttvlftg 

Standard blaekhaarti 
Orad« 32510 V 

Onde 56018 %/ 

PearUtic 

Copper-alloyed 

Copper-molybdenum 
alloyed 

Production 
capacity 

tons/year 

4 800 

600 

500 

50 

50 

6 000 

iTPlttl MPUÇlU?ng 

Light sections for pipe 
fittings, automobiles, 
agricultural implements 
and electrical equipment 

High-strength eastings 
for railway wagons and 
oil field castings 

Wear-resistant parts of 
automobiles, agricultural 
implements and ordnance 

Corrosion-resistant 
castings subject to 
sulphurous atmosphere 

Ixtra-high strength 
eastings for expansion 
joints of bridges 

a/ Specification A 47-52 of the American Society for 
Testing Materials. 

Parts to be manufactured    i Agricultural tractor parts and 
auto parts for oars, buses, 
minibuses, trucks, jeeps, station 
wagons etc. (pinion bearing 
cages, differential carriers, 
shift lever brackets, differen- 
tial case, radiator case, screw 
backs, cam-shaft bracket, brake 
shoes); cycle and rickshaw 
fittings such as sockets, hubs, 
cranks etc. 

10-48 




