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UCTION

In most developing countries, the seventies
mark a turning on the o0ld road: in Iran it will be
even more 8c. The buoyancy of the economy, the re-
negotiation of oil royalties and most important of all,
the dynamiem of industrial entrepreneurship gives the
country great capacity to initiate activities beyond
traditional capabilities. Collectively, these factors
lend an element of optimism which, though largely
intangible, is embedded in the facts.

It is therefore conceivable that the markets on
which the wave of the_ future will rest will surpass
what the pulls currently visible in the market place
suggest. Capital Goods Industries recommended in this
Study on a projection of the parameters of the current
struocture of demand are, therefore, only the minimum
level of possibilities and the base for a more rapid
take off. We are convinced that the recent accelerationa
in the tempo of growth, the massive addition to foreign
exchange earnings permitting imporis without res-
triotion end finally the dynamic and e¢ntrepreneurial
character of the adminiatration will generate
conditions for much greater development. The Capitel
Goods Industries suggested will themselves oreate a
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new basis for more accelerated development later

during the decade.

Even so, the framework of our Study must
necessarily be set in the detailed structure of the
consumer market in each of the numerous end-uses for
which the machinery to ve manufactured is to be
deployed. The dominant factors hcre are the para-
meters of growth in domestic demand with annual
growth rates in GNP, which, eaeily passing ten
per cent, is steadily increasing to surpass targets
deemed impossible a few years ago, and repidly

rising incomes.

Apart‘fx_fom the consumer demand in the domestic
rarena; a_large group of p:oducts show an impressive
potential for exportl In the case of the oil end |
petrochemical industries, there are spectacular cxport
possibilities which can be developed on Iran's obvious
natural rcsources advantages. 80 &lso for Rubber
Products, particulorly Tyres and Tubes and Footwesar,
arcas in which a well developed domestic industry
is poised to take off into the export field. BKven
coment, a product which might look locked in because
of high transport costs, has a rapidly growing
export market, particularly in thﬂLGulf States.

N
becsomn
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The study proceeds from a base of domestic
consumcyr sales to forecast minimum exports that can
be developed, to fix the lower point of market for
planning capital goode industrics. With active
Government sponsorship for exports, there is rceson
to belicve that estimates for the later part of the
decade would in faot move upward go thet the indus-
tries now suggested for implementation can be
considered a safe minimum bese and the rcquirements
by the end of the decade will perheps emergc higher
than the demends currently visible.

In the net result, the study focusses on three
new plants for Capital Goode and loading of Arek
Mechine Building Plent and Tebris Mach;qP Tool Plant
to utiliee fully and moet profitably all exieting units.
The planning has bcen confined to the ereas which have
been specifically assigned to ue. We are conscious

that two lerge sectors - Electrical end Power Equip-

ment and Consumer Durables including Automotive

Plante = not to speak of the expanding Metallurgioal
Induetry seotor are outeide the soope of our Report

which ie, thereforo, only e freotion of Iran's total

Cepitel Goods Industries plan.
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Numbers can easily mislead on physical targects
in volume or velue of output. The thrce new units we
have suggested together with lozds we hive allocated
to ANMBP and MBP reprcsent an output in volume of about
72,000 tonnes annuelly end of value between 150 and ovnuaf
{60 million dollars.

We are clearly of the view that Capitel Goods
Industries to be developed must become commcreieclly
viable when they heve atteined rated production after
the eppropriate price policies and import restrictions
have been designed to prevent these infent industries
from having to face undue competition from foreign
imports. Wherc the tests of commercial viability are
not likely to be achieved under these conditions, the
cost to the country by protection could be prohibitive.
It gestetion periods are slightly longer themin more
industrialized countrics because of longer periods for
treining of labour, the position, we believe is
Justified since development of s8kills in sophisticated
areas of menufacture is & nationul asset for which

& price is legitimeately to be paid.

The broad economic parametcre presented in the
Pre-feasibility Studies for the units indicete over the
decade, a gross output of about 500 million US dollars
(caloulated at CIF prices of imported products) with
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total investment of only 80 million dollars. Aggre- .
gated over the three new units Capital-Output ratio

works out to 131{.! and Capitel-Value Added ratio to

110,65 which oompares fafourﬁbly with plents of this

type elsewherc. Foreign exchange requirements towards
imported components will be 8.5 per cent of total

output value, oalculated at CIF prices.

Apart from the above identified units, we heve
envisaged development of existing medium soale fabri-
oators of generel engineering items both in terms of
volume of output as well as in the deepening of techno=
logy end skills. A totel of 13,500 tonnes per annum
has been deliberately left for the smaller units in
the privete seotor, particulerly in the category of
low pressure fabricated items, piping assemblies, and
simpler varieties of construotion equipment. There
is no doubt that intensification of suoh small

entrepreneurs strengthens the matrix of development.

The total pioture is reassuring and, indeed,
it is believed these proposals should make a noteble
contribution to development of the Capital Goods
industries in Iran to the take-off stage for further

accelerated growth.
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2. ZHR STRUCTURE OF DEMAND
2.1, Of the items under study, the decade j972-1982
is expected to witness a spectacular growth in
production of Chemicals and Petro-chemicals, Rubber
and rlastics and 0i}l Refinery operations. The
Conetruction Group comprising cement, bricks,
glass and construntion equipggxlt comes next,

followed by the Food Processing Industries group,

2.2, Against present petroleum refining capacity of
295 MBD, Capzcity by 1982 is expected to be
around 1100 MBD, Growth in production of major

retrochemicals and chemicals would be as follows:

donnes per annum
1972 1962

" Olefins and Aromatics 75,000 1,370,000
Fertilizers including

Amnonia 728,000 1,782,000
Methanol - 240,000
Fibres and Resins 3,000 348,000
Plastics and Rubber 20,000 295,000
Caustic Soda 24,000 274,000
Sulphurie Acid 430,000 860,000
Phosphonie Acid 158,000 308,000

The above, however, includes for export

potential which, in this case, is very high on
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account of Iran's obvious natural resources

advantages,

2.3, Consumption of rubber products in terms of
equivalent raw rubber is expected to move up
from the 1970-71 figure of 28,350 tonnes to
111,000 tonnes by 1982, or an increase of 12
per cent per annum, The consumption of the most
important group, in this category namely, tyres
and tubes 1is expected to almost treble in the
decade, and touch 145,000 tonnes in terms of
finished product. In terms of percentage growth,
however, the requirements of 'Other rubber
products'! including extruded, calendered and
built up varieties would grow more considerably
from 1760 tonnes in 1972 to about 33,000 tonnes
by 1982, for increasing application in the

‘expanding industrial nation,

2.4, Per capita plastic consumption is expected to
rise at an average annual rate of 13.5 per cent
over the decade s0 that the requirement of
domestic plastic processing capacity would need
to be expanded from around 40,000 tonnes per
year existing to around 240,000 tonnes per
year by 1982, even after allowing for marginal
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imports in the form of finished equipment incor-
porating plastio oomponents, The product-mix
pattern of plastic prooessed foods will also
undorgb a radioal ohange with an inevitable shift
to industrial plastio goods such as 'extruded!

and 'extruded and calendered' varieties,

2.5, Requirements of cement, bricks and sheet glass
are olosely dependent on investment in sectors
involving oonstruotion aotivity, Bven with
moderate annual growth rates in these sectors as
indicated in Table 1, domestic cement oonsumption
is expectec to rise from the present level of 3.0
million tonnes annually to over 16 million tonnes
by the end of the deoade representing an annual
growth rate of 15 per cent,

Requirements of building brioks will follow

& similar pattern and is expected to rise from
around 3 billion pieces in 1972 to about {1

billion pieces in 1982. However, machine made
brick usage would improve more consideradly so
that requirements of machine made bricks would
€0 up from about 500 million pieces in 1972

to around 2700 million pieces by 1982, roughly

an annual average growth of 18,5 per cent,




o N

! UNITEC NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
NIDC $TUDY FOR CAPITAL GOODS INDUSTRIAL PROJECTS IN IRAN

Such massive incrcases in oonstruction activity

&8 are foreseen obviously call for correspond ing
increases in construstion equipment, A total of
eround 7800 Nos. of major items of oonstruction
equipnent wvill be required during the period 1972-77,
the corresponding requirements for the subsequent
five year period being over 16,000 Nos, representing
an amual increase of over 15 per oent. Requirements

of & few selccted items are &iven below

1 B

S8hovel Loader 1120 2350
Bxcavators 570 960
Screppers 90 125
Dogers 1180 2360
Greders 1160 2350
Stone Orushers 170 285
Concrete Mixers 280 510

Sheet glaes requirements for the domestio
market would go up from around 48,000 tonnes
in 1972 to over 140,000 tonnes in 1982,

Other major uses of €lass are for glass
bottles and glass shells for incandescent

lamps and fluorescent tudes, Allowing for
substitution by paper containers, forecast
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demand for glass bottles is over 50,000 tonnes
in 1982 against around only 16,000 tonnes
in 1972, an average annual increase of around

12.5 per cent,

2.7 As may be expected, the inoreases in the
major items of the 'Food Processing' group,
are more moderate, Anticipated local demand
for sugar by 1982 is only 1,325,000 tonnes as
against the 1972 figure of 820,000 tonnes

or an annual growth rate of.only 4,8 per cent,

2.8, Similarly, srowth in demand for vegetable
0il is expected to rise at only 6.5 per cent
per annum average for the decade, touching

around 340,000 tonnes by 1982,

2.9, Demand for pasteurized milk and yoghurt will
however rise faster, the projected annual
growth rate being 11 per cent per annum over
the decade, In terms of daily capacities,
requirements are expected to rise from around

350 tone in 1972 to over 1000 tons in 1982,

2,10, Organised production of red meat is expected
to nearly doudle in the decade from the

1972 figure of around 200,000 tonnes,

10
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Vegetable and Fruit processing is expected to

grovw at about 14 per cent,

2.11, The expanding steel industry, as well as
growth in cement, glaas and other sectors
will call for refractories of the order of
around 210,000 tonnes in 1982 sterting from a
bese figure of around 33,000 tonnes in 1972.
Present local production of this item is
negligible.,

2.12. Present per capita consumption of fooiwear
is already high, compared to many countries,
including some in Europe. Even 8o, footwear
consumption would increase significantly.
Forecast requirements of all kinds of footwear
is 125 million pairs in 1982, representing an
annuel increase over the decade of around 5
per cent. The consumption of plastic shoes,
as a per cent of the total is laely to improve

at the expense of the leather varieties.,

2.13. Lomestic availability of hides is expected
$o0 improve from 1.25 million pieces in 1972
to 1.47 million pieces in 1977 making it
possible to taper down imports in spite of

increased requirements of leather. In the

11
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2.14,

case of skins, the attempt should be to
export them in the processed form rather than
in the wet salted condition as at present,
Finishing capacity of skins i1s therefore

expectod to nearly treble in the decade.

Ceramic Sanitaryware as well as ceramic files
correspond in their growth pattern very
closely with other items in the Construction
Group. Forecast requirements of Ceramic
Sanitaryware for 1982 is 8750 tons against
3000 tons at the beginning of the decade. The
growth rate for ceramic tiles is somewhat higher,
at 15 per cent, and likely demand in 1982 is
6.2 million square metree,

Demand for H.T. and L.T. Ceramic Insulators
will increase in consonance with paver trans-
mission programmee and will call for around

4,000 tonnes per annum of insulators by 1982,
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5+ RQIRNIIAL FOR BLPORT

Je1 Apert from requirements in the domestic arena,
considerable export potential is foreseen for
& large variety of the items under study. The
greatest potential for export is cleerly in the
field of petrochemiocal products on ascount of
the special position Iran enjoys from the
point of view of rav material resources. In
faoct, many of the projects in this field,
undervay or being actively considered, are
designed with a significant component of the
export market in view. Though no detailed
investigations as to the future export potene
tial for such products has been undcrtaken by
us, it is obvious that the potential will grow
and will constitute a major parameter in the
future development of this group. From
indications available with various agencies,
the probable projects in the decade, integreting
export possibilities, heve been identified
to project the growth of the industry in the
preceding section. However, we are of the
opinion that the indications visible now
underestimate the potential for the future
and hence the growth forecast on such present

13
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indications may be taken to represent only a

sefe minimunm for immediate action.

3.2 8ignificant exports, though not as spectacular
as for petrochemicals, can be foreseen for
Rubber products, particulerly Tyres and Tubes.
in view of the well developed Tyre and Tube
industry in the country. BExport performance
vwill no doubt be better in the leter ye.rs
since the establishment of export merkets
takes time. It is felt that by 1982, approxi-
mately 15 per cent of local production can be
exported, starting et the begimning of the
decade with around 7 per cent only. In terms
of volumes, this would mean an almost ten
fold riee from 2800 tons in 1972 to 21,500
tonnes in 1982, Ambitious as this mey seen,
it is clearly within the realm of achievenment,
given the dynamisn and entrepreneurship which

is 80 evident in Iren.

3e3 Bven & commodity like cement which, at first
sight appears locked in because of transportation
costs, shows considerable potential for export,

especially to the Gulf States. Already, cement

14
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is being exported from Iren and entrepreneurs
are thinking of export oriented projects. The
high point of exports of 1965-1966 was already
at around 100,000-120,000 tons, though in
leter years this has tended to taper down
somewhat. A target of 100,000 tons, for 1972
is therefore cleerly realistic for achievement.
By the end of the decade, it should be possible
to export approximetely 10 per cent of local
production or 2,5 million tons,.

A fourfold increcase in Sheet glass has been
taken for our projections considering the
increase in construction activity in adjacent
countries. In terms of percentage of production,
this would mean in increase from around 6 per
cent in 1972 to 25 per cent by the end of

the decade.

Bxports of footwear are already well

established and it should be po.qi}:lo to

reach a target of 20 per cent of local production
by 1982 rising from around 10 per cent in 1972/73.

Table 2 gives the levels of local production
during the decade for major items, excluding
Refinery Procducts and Chemiocals.

15

UNITED NATIONS INDUSTRIAL DEVELOPMENT OHGANIZATIi
RA|



T e B e B - . -

~ —
<4

X J»/ UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
A NIDC STUDY FOR CAMTAL GOODS INDUSTRIAL PROJECTS IN IRAN
NI
N
§ X
3) f} 40 et i)
NS
“
~ 441 Grouped requirements of plant and equipment

excluding electricals and instrumentationneccamayfar
additional capacity that must be generated to

meet forecast local production for the items

under study are es follows

Category of
Sauiment

Pressure Vessels 34,544 25,904 25,904

Storage tanks, Bims,
Low pressure

fabrications 62,200 63,042 66,607
Heat Bxchangers 17,594 13,862 13,862
Furnaces & Kilne 1,341 15,732 16,873
Conveyor (Belt,

Apron, Sorew) 1,474 8,411 10,966
Bucket Blevators 48 11 201
Ball Mille & Batchers {61 6,636 7,805
Crushers & Feeders 702 4,924 6,766

Filters - Drum & Plate 644 1,983 2,893
Punmps & Comprcssors 1,911 2,854 3,031

Screws, cyclones,

Ventilators 300 1,700 2,129

Mechenical Bqpt. 3,336 8,239 11,846

Technological

structures 4,380 18,260 21,391

Miscellanecus 4,908 10, 127 12,479 {

Plastic and Rubber
processing eqpt(Nos.) 814 1,514 2,228

Tannery & Leather
Bquipment (Nos.) 340 557 986

e

16 “‘/;"‘“‘“77
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A portion of the above requirements such as

special duty ocompressors, apecial machinery

for production of glass bottles, sheet glass etc.

would heve to be imported for some time to come,
eince they do not form viable loads for local
manufacture and/or demend a highly developed
industrial base for supply of parts and

components. The remainder has been planned for
production in existing establishments or new
unite, Of the existing units, Arak Mechine
Building Plant has basic process capability for

making lmost the whole range of requirements,

However, in determining the most rational manner

for bridging the geps, it is essential to take
cognisence of & new vital faotors. Some of
the mejor factors whioh have influenced the
recommendations containe d in this report are

discussed below

Large facilities such as Arak Machine Building
Plant are by nature oapital intensive and
their best utilisetion lies in the manu-
facture of high technology items. At the
same time, they are more likely to be un-

competitive in the lower technology categories
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such as storuge tanks, simple conveyors
and elevators, normal varieties of cranes
etc. where the smaller fabricator is likely
to be able to offer better prices.

4.2.2 The A.M.B,P. has all the basic facilities
required for meking a large variety of plant
and equipment that will be needed, Their
total output capability which is in the renge
of 30,000 to 40,000 tonncs per annum, would
however be required to be expanded considerably
if the gaps are to be bridged. It is considered
that the A.M.B,P, is already perhaps at a
level slightly beyond the managerial optimum
plant sise in theﬂg.u__rrent contgx_L_of Iran,
Hence substantial expaneions to the A.M.B,P,
programme heve not been recommended even though
there would be pockets of under-utilisation
in plent and equipment at their envisaged
level of output. The attempt has been to
utilise such surplus capacities in the best
possible manner by addition of balancing equip-
ment, taking care to see that the plant sise is
not thereby greatly enhenced.

18
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8ince product design and production documenta-~
tion for the items to be manufoctured would
have to be imported and cadres of techniocal
personnel treined, it i s felt that duplication
of menufucture for the same itew must be
avoided as fer eas possible. It may be argued
that such a policy would tend to orccte
monopoly suppliers in t.e country and may not
be conducive to healthy competition which
makes for efficiency., Bven so, at the present
stage, it is felt that the better alternative
is to avoid duplication of menufacture for

similer items.

The programme envisaged by A.M.B.P. authorities
is a highly diversified one anmd it is felt
that in the allocation of items for manue-
fecture as between the existing facilities
and new units, tshe atteupt should be to reduce

the variety of products in A.M.B.P. prograume.

Some of the items of plant and equipment

required are basioally cutom-made and hence

denand supporting design and drawing office [
facilities. The A.M.B.P. is already developing

such a nucleus capability and hence the attempt

19
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has been to allocate to it such items as warrant
design and drawing office support. This is
particularly significant because the develop=
ment of design capability is time-consuming

and considering the availability of superior
levels of techrical persomnel in the country,
proliferation of design capability may not

be immediately feasible.

Customcr preference in many industries is to
have equipment supplies on as turn-key basis
&8 possible, Therefore, it is recommended that
the production progremmes of the different
units should be so designed as to offer the
largest number of items that enter into a
8ingle plent, though, son¥Antegration with
other manufacturers would be inevitable if

the factors earlier mentioned are also taken

into account,

In consideration of the above, the recomuended
production programme for Arak Machine Building
(A.M¢B.P.) plant is as follows 1
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tage 1 Stegs 11
Pressure vessels 6500 6500
Heat Bxchingers 2700 2700
Conveyors and Blevators 1725 Nil
liine Cars 1000 1000
Gear assemblice 850 850
Boilers 2500 2500
Baerth Moving Bquipment 4500 8500
Rollers 2000 5000
Crushers etc., 300 500
Concrete mixers 300 600
Asphalt laying plants 250 250
Aluminium and Stainless Steel
fabrications 700 700
Tover Oranes 800 1600
Parts for agricultuml
machinery 2500 Nil
Structurals 4000 1200
2:;:1113. and Forgings for 5000 4000
Total 35,625 35,900
4.4 Requirements of balancing equipment to eneble

AeM.B.P. take up the re-adjusted programme
will ocallfor an invetuent of US 8§ 2,19 million,
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No additional constructions will be required and
the new items of equipment can be accommodated

in the existing layout.

4.5 Plastic Injection Moulding machines can be
easily made at Mettalurgical and Engineering
Plant, Tabrig without any addition of equipment
and will also fit in excellently into their
machine tool manufacturing programne.

4,6 The new Pump Unit to be established as an adjunct
of MEP, Tebrig cen easily integrate manufacture
of process pumps upto an upper limit of 100
cu.m. per hour end 500 m, head. Since the unit
is in the plenning stage, the additional require-
ment should be taken care of in selection and

sizing of equipment for the new unit.

4.7 Much of the requircments of storege tenks and
associetion teohgg}q_gicsl ntruct_:g_ea pertains
to on-site work, partiocularly for refineries.
Centralised fecilities for manufecture of this
iten is therofore not desirable, p:-rticularly
a8 refinery locations mey be dispersed to meet

regional demand. Hence this gap ie best
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bridged by dispersed small scale capacity who
would perhaps integrete slso associated piping

work in such facilities.

The balence of the rcquirements of plant and

equipment are proposed to be met by creation of

new facilities. Such facilities are proposed

as follows 3

Unit I" ¢ Plant for manufacture of rubber and
plastic processing equipment;

Unit II't Plant for manufacture of cement,
sugar and allied equipment;

[
Unit 11I: Plant for manufeture of construction
machinery,

The Supply-Demand balcnce is presented at
Table }o

However, it must be mentioned that two major
sectotors nemely, Pover genemt:l_,_qn; and
Metallurgical industries are outside the scope
of the present study, The Capital goods called

for bv these sectors are such as can be made

- m-— -

in facilities such &8 Arak Machine Building Plsat.

Should the requirements of such sectors make it
possible to reduce variety of AMBP progranmne
by trensferring some iteus now suggested into s

separate facility, themm=o should be exanined.
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5. FEASIBILITY OF PROPOSED NEW UNITS

Proposed production programmes of the three new

unites are as follows :

Unit {
Plastic Extruders Nos., 50 70
Film Extruders llos, 15 25
Blow Moulding Mechines Nos, 25 35
Profile Calenders Kos, 75 100
Pomgpetine astte L w10
Tyre Fresses Nos, 25 30
Tyre Building lMachines Nos, 15 20
Total €Unit 1) 255 350
Unit 2
Furnaces and Kilns Tons 3250 3350
Fabricated Vessels Tons 1950 2500
Heat Lxchangers - Tons 250 275
Conveyors Tons 400 2250
Ball Mills Tons 1300 1750
Crushers Tons 1000 1750
Filters Tons 400 600
Screens Tons 150 200
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Undt Atage I Atage 11

Other Hechanical
Iquipment Tons 800 1200

Technologiocal Btructures Tons 500 625
Total (Unit 2) 14,500

Indt 3
Dozers Nos. 200 400

Graders Nos. 200 400
Screpers Nos. 20 4]
Shovels/Loader Nos. 250 450

Total (Unit 3) .670 1,275

\

Spares Tons 1,850 3,500

Broed financial estimates for the adbove units are
given delow

All figures in

Stage I Rtnge 11

Upit 3
Fixed Investment J.34 5.98

Working Capital 0.76 0.98
Annual Cost of Sales 5.13 4,03

Sales Value ( at OIF prices
of comparable products) 4.43 6.00

Gross return on total
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Stege I Stege 11

Interest Rate of return % 21,40 24,90
Value Added, gross 3440 4.63
Annual Savings in Foreign
Exchange 4,06 549
Updv 2
Fixed Investment 20,50 23,90
Working Capital 4.15 6.00
Annuael Cost of Sales 15,54 21.95
Sales Value ( at CIF prices
of comparable products ) 19,10 23,22
Gross Heturn on total
capital % 14,50 21,00
Intewwst Rate of Return % 11.80 16,70
Value Added, gross 11.73 17.38
Annual Savings in Foreign
Exchenge 17.15 23.36
Undt 3
Fixed Investment 24,20 32460
Vorking Capital 6,95 12,41
Annual Cost of Sales 23448 40,06
Sales Value ( at CIF prices
of comparable products ) 28,00 52,60
Gross Return on totel
Capital % 14,50 27.90
Interest Rate of Return % 10.30 18,60
Value added 15.95 30407
Annual Savings in Foreign
Exchange 24,45 46,77
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53 Stage I indicated may be considered to be only
a stage in the build-up of plant capacities to
final full rated values, The plants can, there-—
fore, expect to graduate into stage II operations
without any serious constraints of market. For
Unit 2, in particular, substantial loads will
be available from the very beginning from the
volumes left for realisation for smaller general
engineering faeilities such as, low pressure
fabrication and simpler varieties of construc-
tion equipment.

5.4 The plants are, by general tests, commercially
viable propositions and are recommended for
further detailed action for uwltimate implemen=-
tation, A suggested programme of investment
and production build-up is presented in Table 4,

5.5 Manpower requirements for the ultimate stages

of plant build-up are as follows @

r— ey
40 75

Managerial 14

Supervisory technical 29 105 255
Supervisory non-technical 10 25 45
Skilled Workers 100 375 875
Semi-skilled Workers 80 300 650
Unskilled Workers 50 200 425
Clerical and

Administrative 32 75 125

Total : 315 1120 2450
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The following feeder industries are recommended

for more detailed examination., Required annual

quantities for programmes in this study ere

indicated for integration with requirements

for other seetors !

Pipes

Valves and Fittings
Castings

Forgings

Fasteners

Dies anrd Moulds
Forged Grinding Media
Hydraulics

28

Tons per year

10,500
1,500
9,600
1,100

600
500
16,000

1.87 million
dollars.
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6. TECHNICAL INFRASTRUCTURE

Apart from actual manufacturing capability,
profitable plant operations depend, to a
large extent, upon a number of other factors
calling for institution 2nd development of

a technical 1nfraatructure to support such
facilities. Apart from other aspects sach as
availability of credit facilities, the major
technical problems that must be resolved,

are the following:

Ereduct Degigne
It 18 vital that the products selected for

manufacture are the ones which have evidenced
adequate consumer acceptance, Such a course

will relieve the plants in their initial years

of a major burden of creating markets and the
aggressive selling that is inescapable when

nev products are to be introduced. At the same
time, many of the industries under study have,
in the past, been accustomed to designs emanating
from selected countries mostly of the Western
World. This factor needs to be kept in view

when selecting products for manufacture so that

29
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the best desins easily acceptable to the
industries concerned are chosen. In some cases,
like for the Oil or Petro-chemical industry,

it is inescapable that some part of the total
equipment requirements would still have to be
imported and any equipment produced by local
manuf cturing facilities must necessarily conform
to desizns, standards, practices and usage
adopted by the turn-key consultant/equipment
supplier. It is therefore essencial that a

proper review of probable processes that will be

adopted be made, sources of turn-key responsi-
bility wherever applicable is identfied and
product designs be inducted from countries or
ageicies which can fit into such a sitwation.

This is particularly significant in the case of
fabricated equipment for the 0il andi Petro-chemical
industry since equipment in these cases are custom
made and must necessarily conform to the

processes that are adopted, unlike in the case

of machine tools where a much wider chojce is

often available.
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6.3 Mariket Research

General enginecring facilities, by their very
nature, incorporate considerable flexibility

for varying their productmix since they are,

in a sense, an agglomeration of different process
capabilities which can be deployed for
manufacture of a wide range of products.

1t is also usual for requirements of the
different types of products to fluctuate some-
what 8o that an absolutelngteady load in terms
of specific products might not alvays obtain.
Such a situation calls for constant market
forecasting to appraise plant managements of
trends of demand and future potential., Speci-
fically, the Market Research Agency would identify
future potential customers, likely quantity
requirements, trends relating to changes in
designs and capacities of custom built equipment
etc. 80 as to provide adequate load time to
plant managements for re-or anising production
and concurrent design to respond adequately to
needs. Unless this is done, it is often seen

trat, inspite of local manufacturing capability
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existing, delivery schedules stipulated by
customers cannot be met and imports would

have to bea&&Pntenanced. Advance planning

for design/fabrication drawings, material
procursment ~nd production scheduling is

vital for general engineering facilities.

Market Research and forecasti g hes become

speci lised activity involving use of specialized
techniques 80 much 80 t at even large and
established or,anizations are enploying
specialized ag .ncies for this pur._.ose. In view

of this and considering that new plants have

to contend with a nuwber of problems of day to day
working in the initial stages of their operations,
it is r commended thet a Central Market Forecastin
Lgency be set up to carry out this work on a
continuing basis and feed the results of their

etudies to plant managements.

6.4 Collaboration
The choice of product design almost automatically

guides the choicz of the collaborator. Customer

preference is an amalgam of a number of diverse
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factors and even where two products are
identical, a particular brand name to which

the customer has b.en accustomed is invariably
preferred. This is not to sugzest that
elternaitives should not be examined in the light
of terms and conditions available from
alternative collaboration sources., The point
that has to be borne in mind is t at, even at
the expence ofmarginal advantages, a collaborator
whose product is already familiar and accepted
in the country is to be preferred.

A number of alternative forms of collaboration
is possible depending upon the circumstances.
Une mecthod whic: i1s most likely to be successful
is the joint venture manufacturing project with
leading international manufacturers with
acceptable brand n-nes for setting up facilities
in Iran. If such manufacturers already have a
substantial share of the loc:l market, it is
also conceiveable that theymisht be more anxious

to enter into joint venture arrangements,
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Both lumpsum payments and annual royalties as
also varying admixtures of ti ¢ two are possible.
Generally speaking, the pref:-rred arrang mcnt
would be for inducting product design and
production tcochnolozy through license fees or
royalty payments rather than outrisht purchase
on lumpsum payments. Such a proccdurc would

not only relieve t.e¢ new pl-nts of a considerable
financial burden in their capital outlays but
would also ensure the collaborator participating
more actively in the plant's operations and is
more cnnducive to latest designs and technology
being available to the local manufacturing

facilities.

6.5 Design
Many of the items of plant and equipment required
by the process industry are custom made for
the particular process. At the same time,
process development in this group is very rapid sc
that plant and equipnent designs are quickly
rendered obsolesc: nt, In the 0il and Chemical
industry, it is usual for process d signers to

supply skeleton drawings for pressure vessels

(I
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leaving it to the fabricator to develop detailed
mechanical designing and shop fa*rication drawings;
for heat exchangers, engineering data and
skeleton drawings are sometimes furnished by the
process enginecr tho:g" in many instances, only
heat transfer capacities arc stipulated so that
it becomes essential for the equipnent

manuf cturer to devolop the detailed designs

and fabrication drawingse; for specielised
furnaces, in fact, design know-how owners
throughout the world are few and ofien it beconmes
necessary for fabrication to be carried out from
drawings purchased on a case by case bagis.

the above implies that design and drawing

office capability must be available to tlhe

local manufacturer either through his own
inhouse capability or through local consultants,
In the beginning, it m°y perh ps be inescapable
to obtain engineering data and skeleton drawings
from forei:m sources, usually the process
designers. However, consultant enginecring
organisations in the country - such as Teci:nolog -

should be encouraged to enter into collaboration
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arrangements to develop capability for design
of pressure vessels, heat exchangers, cement
kilns etc. B0 as to offer thc necessary support
to local m nufacturing organisations. It is not
considcred desirable for mamufacturing
organisations to get involved in such detailed
design work whicn calls for research and
development and concurrently for a knowledge of
process engineering. Such a procedure has been
tried with excellent results in other developirg
countries and it 18 felt that Iran would also

profit by adoptin: a similar pattern.

Standards
Local equipment, if it has t-> be acceptable,

must neccssarily conform to strict design and
inspection standards. National st ndaras for

Iran are being developed but, as yet, there

are many areas where they are still to be evolvec.
7111 such time as national standards on a
comprchensive basis are evolved -nd can be
enforced, there is no escape for local manufactur
facilities adopting other countries' st ndards -

often the standards desired by the customer.
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Obviously, with customers who have been accustomed
on account of prior equipment usage to a variety of
gtan'ards - gener=lly as applicable in the countrics
of origin of previocus equipment purchased - this wil:
involve additional str:in on menufacturing facilitie:
in the country as also of such consultant
organisations who may be enccuraged to develop

for providing design support to the manuf-cturing
facilities. With the incrcase in local
manufacturing activity that is being sug ,csted,

the urgency of developing national standards

is greatly enchanced so that a uniform design code
is available for the manufacturing facilitics %o
follow in all cascs, Needless to say, the effort
involved in developing inspectors on the shop

floor will be greatly rcduced if the variety of

st .ndards to be conformed to is decreased. It

is therefore recommended that an action progiamns

be drawn up sti-ulating the standards that ncods

tc be evolved on a priority basis so that the
Iranian Standards Institute can come up with the
requisite standards in the next 4-5 years. If

such an action programmc is evolved and implcmented,
the new plants would have a set of national

gtandards to go by when their operations comuence.
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Staniardization _of Tlart Sizmes

—— e

Quite apart from the question of standards ie the
other question of suvan‘ardization of pl nt sizes,
This would apply particularly to industries like
conznt, glass, refractories, vegetable oil, su_ar
and eimilar units where, throughout the world,
there are alrcady morc or less standard plant
sizes evolved from awvailability of sceries-produced
equipment along the line., If one or two staniard
sizes in enach of the industries is enforced, it
would be possible for the plant manufacturing such
cquipment to procure desizus from accepiatle and
internationally reputed sources for use on all

the plants expected to be set up in the cening
years, unless significant nodifications are
introduced by the original design suppliers. Sucn
standardization would facilitnte the distribution
of the cost of product design and production
documentation can be distributed over a number of
custoners, a factor which will make for reduced
costs, It may be stressed that if product design y
and production documentation has to be purchased in
each individuel case, there does not seenm to be

any hope of local aquipment being anywhere nezr
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being competitive with imported equipment,

While it may be argued that » particular plant
size not co=incidental with the standard size
would le~d to economioese in operation, the
question needs to be viewed against a

totality ot factors. If capacity for loeal
manufacture is to be created, circumstances must
be generated for such capacity to operate
profitably. There will no doubt be some exceptions
on account of special circuustances obtaining in
particular cases.

As local design and development capabilityAncreases
and export markets for manufactued products grow,
the need for importing product design and productior
documentation will dwindle and the restrictions

of specified standard sizes will automatically
disappear,

It 13, therefore, suggested that an authority be
identified to review the situation for each
industry and recommend suitable standard plant
siges for enforcement. Such an authority can be
a committee comprising user industries and

technical officers of Governrent and necessary
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technical studies may be carricd out by
Consultants or industry experts obtained through
UN offices. Early action in this regard is
suggested so that identification of standard

plant sizes can be com:leted in time for new
plents obtaining necessary production docuaentation
and arranging for training etc. betfore commencement

of operations.

Testing and Certification

A significant portion of the cquipnent suggesicld
for local manufacture is for use under sovere
sonditione of stress 2nd hazardous environ.:nt
8.8, equipment for usec in 0il and Chemica.
industry. It is, thercfore, meost essertial thaw
local plant manufacturcrs supply €qQuipment ©o
strict standards, in terms of qual’<ly of
material, design and workmanship. This can ben:
be ensured by instituting a Nationul Inspectirg
2nd Testing Authority backed by adequate testing
facilities and trained personnel to certify

all equipment for use. Such certific~tion
should be enforced by statute whary gafaty to

1ife and property is luvolved. The creatio.

40



l UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
NiDC STUDY FOR CAPITAL GOOOS INOUSTRIAL PROJECTS N IRAN

6.9

6.10

of such an authority with statutory backing
will, it is believed, go a2 long way in ensuring
quality and minimizing hazards due to faulty

workmanship or design,

Statutory Codes

In addition to currently existing facotory la.s
and rules which are direct2d at such aspacts

28 hours of work, working conditions in factories
etc., 1t is recommended that a set of rules
should be evolved early dealing with safety of
equipment. Such rules would prescribe miniiun
standards for design, fabrication, testing and
ercction and would be enforced by statute.

These rules are to be distinguished frem design
codes to be evolved by Iranian Standiards Institute
and would be directed at preventing hnzarcs on
account of inadequate equipment. Such rules
would form the basis for the Testing and Certifi-~

cation authority mentioned earlier.

grotcctiog

It is well known that heavy engineering facilitics

call for large investments and involve long
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gestation periods., Such being the case, it will be
necessary for concerned authoritices to assist the
plants with a mecasure of protection so as to

ensure the production ~nd salc of items manulrctured.
Till such time as the complete matrix of ind strial
irfrastructure is developed includirg local
availability of parts, components and raw naterinl
as well as design and development, prices of loecal
products may tcnd to be somewhat hicher than the
prices of imported products. At the same time, it
is also not unusual for exporting countrics to
subsidisc exports in some forn or the other

80 that export prices are lower tlinn local

prices cven in the exporting country. Simultancously,
there are cases of exporting countries dwnplng_

products et untenably low prices for the purpo.es
of ¢ turing new morkets, It is, th .ciore, it

»lvays o8 simple as it scems to say that because
prices at which import:d products arc nuch lovcr
than those of local manufsctured goods, that local
nanufacture is inefficient.

It becomes, therefor-, nccessary during the

initial years to afford protection to local

industry though this may not alwnys be co-incidcern<nl

with genernl economic policics The problem Las
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often to be viewed in the context of establishing
an industrial base in the country 'nd reducing
dependence on imports. It is conceded that the
protection would have to be judicious to scse that
incompetence 2nd inefficiency is not encouraged.
Apart from marginal price protcctions, it must
be ensurcd that if the loc~l mamuf-cturer 1is
about to decliver the goovds in reaconable time
and of acceptable quality the same will be
excluded from foreign suppliers even where totrl
project agreement backed by libers] cradits arc
concerned.

6.11 Turp-key Contracts

1f local cquipment usa e has to be maximiscd,

local manufacturers of plant nnd equipment nust
be encouragcd to quote for execution of complete
projects on a turn-key bnsis. Turn-key projcct
countracts not only afford wider margins to
manufacturers but arc also conducive to building
together an integrated work tean nnd affording

job satisfaction to the best technical men.
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6.12, Investment Policies
Since the projects in develepins counimins have
ofteon to contcnd with a variety of problenms
vhich hinder rapid build up of production
capability, it is oftenadvantageous to phasec
invecstment so that the entire invostnent is
not blocked and left unutilised t111l full rated
production comes into being. A usual pattern to
get over this difficulty is to intronduce production
at an early stage t' rough asscmnbly frori CKD components,
tapering in higher contents of indigenous components
a8 in-housc manufacturing capability develops In
such a casc, the investment in plant equipment and
buildings is judicially phased out so that only
the ninimum necessary for production at cach stae
is put in. It is felt that such a phasing of
investment and production would be the most
advantageous for manufacturing facilities suggested

in this Study.
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Table-1 : Growsh Rate of Inveetment in Sectors

Agricultural and
Allied Activities

Industry and
Mining
Gas and 0il

Vater
Communicstions &
Transport
Telecommunicetions
Rural Development
Urban Development
Construction and
Housing.
Bducetion

Tourien

Health

Social Welfare

Pover

12

12

8.5

12

8.5

8.5

12

8.5
8.5
8.5
845

7.5 7
1" 10
1" 10
7.5 7.0
1" 10
7.5 7
7.5 7
11 10
7.5 7
7.5 7
7.5 7
7.5 7

Per MWP progremme

Related Boonomic

Naetional Income
Index of Industrial
Production

Index of Industrial
Production

National Income
Index of Industrial
Production.
Netioinal inocome

Netional Income

Index of Industrial
Procuction.

Nationel Income
National Income
Netionel Income
Netional Income
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TABLE 3

Supply=-Demand Belance for Capital Goods under Study

. Yeirly 1noqloccrionts
L0 Catcgory of Lquipment Onit 1972-77 1971=82 1562-81

Annual Production ¢

WM B Eroposec |
. o]~ n Q
No.
R Z b -1 3 i - I I
tressure Vessels Tons 8.0C0 6,500 6,500 6,500 6,500 - -
/ Storage Tanks, Bins Tone 12,250 1%,000 13,500 700 700 II 1,9
Low I'ressurae Vesseols
5. Heat Exchangers Tons 3,400 2,700 2,700 2,700 2,700 1I ¢
g Furnaces & Kilns ‘ons 200 3,200 3,350 - - 11 3,
»
0. Conveyors(Belt,Apron Tons 300 1,760 2,200 1,725 Nil I1 .
% Screw)
Buclzet Zleveters Tons 10 20 40 - -
o Bna1? 1fills and
patcnzsrs Tong 00 1,3%0 1,600 - - II 1,5
ol Crughers & Fe dotg ‘onsg i0 1 N0 1,350 /= - I 1.C
9. Filteres, Drum & Plate Tons 150 400 500 - - II 4
Funvs & Compressors Tons 400 570 600 - - - -
il, oScicens, Cyclones, Pons 60 340 430 - - i1 !
Ventilators
12. Hecnanical bouipment Tons 670 1,650 2,400 - - 11 ¢
3. Technological Structures Tons 900 3,050 4,300 1,200 1,200 11
14, liscellaneous Tons 1,000 2,000 2,500 - - - -

L e e

ior atems 4,7,5,5 and 11 actual oo,
plants during 1972-77 will include . . i
for 1977-82 tbecause of 1lnad times in <reciion and
comaiasioning.

| SeEction 1 )

T 77 Lanuiacturing
stated demand

MWechahical nanc.
can be taken t
under Htudy.
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Goods under Study

34250 3,250
400 2,250

il N1l

. )
amy

N1l Nil
400 570
Nil 140

M1l 450
Nil 1,825
1,000 2,000

O GEe P W D - W -

FMechahleal handilng cquipment {in AME prograr.ie
can be taken to B8 for uscs othoer than in Sectors
under Htudye.

[ SEcTioN 2 )

R




Ixtruders
T 1n butruders
Low houlding Machines

Toooi vy /nytruder
iionters

Troacscetiing Flastie

Froosos

Iniection loulding
Maclhanes

Tyroe Curiang lrcoscs
Tyxre Duiiding Machines

Ltoo’t Prerare n

nooluars
Tarhary LLixers
2obber Lxtruder
2~Fz11 Calenders

Itou’ding Machincs

LozZers

Gradcrs
wecrapers
Shovels/Loaders

Lxecav:tors
Rollers
Concrete Mixers

Viktrators
Crushers
Tower Crancs

i SECTION 1

100 190
(4500) (8500)

400 1000
(2000) (5000)

150 20
(300) 500)

50(300) 83(500)
41(800) 84(1609




UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
S$TUDY FOR CAPITAL GOODS INOUSTRIAL PROJECTS IN IRAN

[

Nil Nil
Nil Nil
Nil Nil
Nil Nil

Nil Nil
.72 requirement met
L 3P
N2t
Nil
5

2
1
2

1
(in 5 years

Negligible Negligible
Negligiple Hegligible
Nil Nil
Nil Nil

190 | Nil il

>00)  (8500)

) 1000 147 210
00) (5000)

%f)o 245 413

J
R 500) Figures in
3 = 585 1050 Dbrackets

50)  83(500) , N1l Nil denote Tons
20) 84(109 Nil Nil

[ SECTION




Se-tis and Rubber Machinexy
we s Lnit

lurc srment ( 106 U3 $ )
~ction ( Nos, )
coeend ( Hos. )

went frgni and £11ied
Plont Univ 2

R S LR}
JORv— - e b

T reutment ( 10° US 8 )
.- wuetion ( Tomues )

.o ud ( Tonnes )

s~dtom 1o oohinevy, IV ang

v

! '_l.- -.l. ):

soszstuent ( 1()6 Us 8 )
oofuetion ( Nos, Mes. )
( Tons sparcs )

T~mand ( Yose. M/cs, )

NS § - 1141

41,50 10.00_ 4750

- . €000

5.00 11,50 5,80

- . 270
750
35445

f SECTION 1

Investment includes working capital.

Actual denand on Unit 2 will be about 2
in ndvanco of d:mand etated vhich refer:

erected equipment.
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NIDC
. : 4 Pattern of Investment end Froci duction
1915 1976 1971 1918 1219 1980 1981 1282
0.40 0.38. 0.26 0.20 0.10  0.08
155 205 255 255 310 320 750 350
__726 ] / 1423 /
350 2.00 0450 0.40
8000 10000 12500 13500  143¢ rog 14500
16500 / B —
5480 5.6C 4,70 4,50 3,90  1.24
270 400 535 670 960 1020 1215 1275
750 1100 1500 1850 2650 2800 3500 3500
3545 vy 7186

. includes working capital.

and on Unit 2 will
4 of i1:mand stated

uirmeite

be about 24 moaths
which refers to

[ SECTION 2
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Volume-I

1.
Qe
b
4.
56
6.
7.
8.
9.
10,
11,

12,
13,
14,
15,
16.
17.
18.
19.
20,

CONISNIP
Svmmery eapd Copclusiong

Rerapective of Requirements
Introcuction

Coverage

Methodology

Forecast of Commodity Requirements
Petroleun Refining
Chemicels

Rubber and Rubber products
Cenment

Bricks

Windowy Plote and Shect Glass

Gless shells for Incandescent
Bulbs and Fluorescent Tubes

Gless dottles

Ceramic Senitaryware
Household Chinawexe
Cerenic Tiles

H.T. & L.T. Insulators
8hoes

Tenneries

Refractories

Pood Processing Industyiecs

(1)
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21. Vegetable and Fruit Processing
22, Construction Bquipmesnt

23. Present end Future Productio;
Capacities

24. Plent & Bquipment Requircuments

25. liaintenance Requirements
Appendices

aBRpszures to Volume 1.
Volume-11t Rossibilities of Looal Napulecsurse

1. Processes of Menufacture and
Grouped Bquipment Requireucnts

2., Present Capability for Local
Manufacture

3, Suggested L.pensions and New
Units

4. Requiremsnts of Tec.nical Infre-
structure and Institutional
Arrangements.

5. Auxiliary and Feeder Industries

6. Sources for Procurement of Procuct
Design and Menufacturing know=how

Volume-IIIs Pre-Fessibiliiy fiudies

1. Buggestcd Plants and Products
2. Notes on Pre-Peasibility Studies

3., Analysis of Financial Betinates
for ested New Units.

4., Investment and Production Pattern
and Bupport Requiremen ta

(i1)
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Amnexure 11l-f Pre-Jeasibility Study for
Budbber and Plastic Bquipment
Plant.

Annexure I1l-2 Pre-Peasibility Study for
Cement, Sugar and allied
Machinery Plant,

Annexure 111-3 Pre-Feasibility Study for

Construction Machinery
T Plant. A

(114)
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uye 29 tio 2age Noo

indicative Equipnent list for

1.1 - Refinery

1.2 - Pstrochemical

1.3 - Ethyl Bengene and Styrenc

1.4 -~ Butadiene

1.5 - Uree

1.6 - Bengene

1.7 - Ammonia

1.8 = Nylon 6

1.9 - Urca Fornecldechyde NMovliing
Powder

1.70 - Urea Formeldehydc
Resin

1.119 - Polyester Steple Fibre

1.12 - Formeldehyde

1.13 = O=Xylene

1.14 - TSP/DAP

1.15 = Tyres end Tubcs

1.16 - Cement

117 = Bricks

1.18 - Refrectorics

1.19 : = Windov plate and
Bheet Glass

54
58
64
68
73

e>

89

9
93
96
98
106
109
110
115
17

123
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Anﬁfhumm

1.20
1.21
1.22
1.23
1.24
1.25
1.26
1.27

1.28

1.29

1.30
1.3

Glass Bottles

Gless Bulbs & Tubes
Insulators
Chinaware
Saniterywere

Tiles

Cane Sugar

Sugar from Beet
Roots

Vegetable 0il from
Cotton Seed

Milk Pestcurisation
Plant

Leather Shoes

Tennery

Lage No,

125
128
131
136
140
145
147

153
160

164
166
169
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Annexure 1,1
Sheet 1 of 49

SEECIFICATIONS OF MALN BQUIRMENT VGRR
A_A PRIROLEUM REFINSRY

The folluowing equipment have been crvered

in these specifications i~

1.
2,
3
4.
5e
6,
Te

Colunmns
Vessels
Pumps
Compressors
Reactors
Exchangers
Furnaces.

The above specifications have been presented

in two parts i1-

Part 'A' 3 Complete refinsry without lube units
Part 'B' 31 Only Lube units,
The main processing units included in these two

parts are as follows. Unit capecities are also indicated

along with,
E.Bx lll
I. a) Atzospheric Unit 100,000 BPSD
b) Vacuum Flash Unit 40,000 *
II. a) Unifiner 10,500 *
b) Platformer 12,500 =
111, Visdreaker 16,000 "
1V. Ilsomex Hydrocracker 14,400 *

1




~

<~

v.
vi.
ViI.

VIII.
1X.

with

I.
i1,
111,
Iv.
Ve

: UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
NiDC STUDY FOR CAMTAL 60008 INOUSTRIAL PROJECTS M IRAN

Annexure 1.1
‘8hect 2 of 49

Caustic Treating Por Naphtha/Kero etc.
Light ends Recovery for LFG 1,000 BPSD of LPG
Hydrogen Plant 30 MM Scft/day
Bitumen Unit 5,000 BPSD

Amine Treaters Yor gas for Hz Plant.
EIBE Oa'

Lube units for producing 100,000 t/year of lubes
the following processing units i-

Yacuun Unit
Furfural Bxtraction
MK dewaxing

Lube hydrefinishing
Propane deasphalting
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Annexure 1,1
Sheot 3 of 49
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AB2OTUES 0t a9

Y. _FURNACE (ATHOSPHSRIC UNIT)

DLSIGN CHARACIERISTICS
Heat duty - 66 x 106 Kcal/Hr.
Inlet temp, °c
HC - 275
Stean - 152 |
Outlet Temp. °C |
HC - 375 1
Stean - 350 i
Pressure inlet kg/on’ o
Steam - 3.85
Pressure outlet kg/onz
HC - 3.48
Stean - 3.45
CONSPRUCTION DuTAILE .'
Material of Construction
Tubes & Fittings
Rediation - ,5 Cr, 0,5 Mo
Convection = ¢ f-
Tubular details 5 Cr, 12 KN
Structurals - c.8.
Tube sise - 168.3 x 5.56 .
Design Temp. °C - M5 ‘
Design pressure u/clz 16
Approximate tonnage - 550 M.T.
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2. FURNACE (VACUUM UNIT)

Heat duty - 21 x 106 Kcal/hr
Material - Convesgtion section
tubaﬂ = C,.,S.

Radiation section
tubes = 7% Cr 1/2 Mo.
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_FURNACE  (UNIFIN:iR/RFORMZR)

(No. 3 -6)
REMORMER [IFLITE
1 I1 111

Design Characteriptics
Heat duty 10° Kcal/nr 16.3 7.9 3.5 8.7
Inlet temp. °C 366 440 465 275
Outlet temp, °C 535 535 533 400 (max.)
Pressure inlet kg/cm2 28,8 27.2 25.7 36.7

2

Pressure outlet kg/cm 27.6 26.3 25,2 35.2

Const t etails

Material of construction

Tubes/fittings
Radiation 2,25 Cr 1MO 3.25Cr 2,25 Cr 18/8.8.
Mo 1M0
Convection =0~ =do=- =do= «do-
i ‘
Tubular details 25 Cr 25 Cr 25 Cr 25 Cr
12 Mi 12 N4 12 K4 12 K4
p Structurals C.8 . C.8 c.8 C.8
' Maximum tube size, 168.3x4.4  168.3 168.3 x 168.3 x7
omn X4.4 4.4
Design Temp. C 590 590 510 440
Design Press, ' |
kg/ome 31.8 30.0 23.4 40.4 .
Approximate 150 90 40 - 95

tonnage
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_Faggqsa_ (VISBREAK:R)

: i_C CTs

Heat Absorbed, KC/HR
Inlet temp. %

Product

Water
Outlet temp. °C
Total surface ares Hz
Inlet pressure, Kg/cnz

Flow rate Kg/HR

CONSIRUCTION D.TAILS

No. required

Material of construction:
Tubes/fittings
Superheater coils
Tubular details
Tube sigze

No. of Burners

No. of Soot blowers

Tubes/fittings

Tubular details

Stack

Structural steel work

STUOY FOR CAPMITAL GOODS INDUSTRIAL PROJECTS IN IRAN

anncxure 1.1
Sheet 23 cof 49

19,025 x 10°
270

30

495

922,5

40

62,100

5 Cr 0.5 Mo
CeB
25 Cr 12 N1 ASTM 447
114 x 10 mm
16
26
6.70 MT
48 "
9
140 *




NIDC

iwefractory
Insulation

Refractory

Total for two Nos,

N
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40 MT
120 MT

éO MT

934 MT

24
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_HEATER ( ISOMAX)
(Nos 8-11)

Service Reactor Debutariser Fractionator Stripper
Cherge Reboiler Feed Heatar Heater
heaters Heater 1:.Kq. A No.

2 Nos. 1 No.

Inlet Temp.°c 391 243 - 218

Outlet temp.°C 441 284 274 249

Outlet pressures {49 12.65 0.9 ‘0.9

Kg/om®

D -

ha)oll Preseure, 45 24.6 14.05 14,05

Design Abgorp-

tign rate 8.75 8.7 3070 1016

10° K.Cal/Hr

GEN.EAL SPECIFICATION

Max. tube size 168,3 mm 168.3 mm 168.,3 mm 168,3 mm

Material 18 Cr.B Ni C.S CQS C.S

Fittings Forged ASTM 234 ASTM 234 ASTM 234

ASTM A403 Grade WP Grade WP Grade WP
WP 304

Burners 011/Gas 011/0as 011/Gas 011/Gas

fired. fired. fired fired

Approx., tonnage 195 95 40 16 = 346
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Annexurc 1,1
Shect 38 of 49

z.nx OEO
RQUIPMRNT SPECIFICATIONS

(100,000 T/yr. of Lube Refinery)
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I UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Ni1DC $TUDY FOA CAPITAL GOODS INDUSTRIAL PROJECTS IN IRAN

Annexurc 1,1
Shect 49 of 49

INEAGE
BASLS1
_Orude storege 7 days
Products 15 deys
Totel Tonnege 13,750 M. T,

(Lith structursl steel)

Upto 8 mm thickneass 7300 M. T.
10=12 mm thickness 4240 M. T,
Beyond 20 mu thickness 962 M.T.
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Breskdown of Hest Exchaners Lor Iabe Refinery
Heat Bu%y ATea C
Unit Service x1 06!(,‘1/1,‘r , sa.m. 1
T va . p— z -
I e 0se 011 Bxchanger 0.94  3x100 ‘5
Unit i
2, Gas 041 Cooler 2.4 ix128 165 60 10 5.5 ;
3. Gas 041 Cooler 2.1 1x128 165 60 10 5.5 ;
4, Spindle 0il Cooler 0.28 1x25 216 60 13 5¢5
5., Light 0il Bxchanger 0.93 1100 291 196 12 17.6 :
6. Light 0il Bxchanger 0,93 1x1000 291 196 12 . 17.6 ‘
7. Light 011 Cooler 0.9 . 1x7° 195 60 12 5.5
8, Heat Bxchanger 2.9 3x100 306 196 6 17.6
9. Int. 011 Exch. 0.38 178 336 250 1 17.6
10. Int. 01l Cooler 0.78 1x37 263 60 7 5.5
11, Hy. 011 Exch. 0.55 1x100 348 250 7 17.6
12. Hy.011 Cooler 0.99 1x46 270 80 7 5.5
13. Short Res.Exch 1.0 1x109 360 275 1" 17.5
14, Short Res.Cooler 1.59 1x83 185 60 1" 5.5
15, Short Res.Cooler 1.59 1x83 185 60 11 5.5
16, Steam Generator 1,79 2x115 160 333 5 1"
II-Furfural
Extraction
Uniti?. Feed Exchanger 0.7 18"’ 255 145 9 9
18, Feed Exchanger 0.7 1x84 255 145 9 9
19, Feed Steam 0.13  1x42 220 150 15 7 |
20. Column Charge Cooler 1.0% 1x155 150 75 8 55
21, Raffinate Bxchanger 1.236 1x123 180 240 5 5

SECTION 1
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

NIDC STUDY FOR CAPITAL GODDS INOUSTRIAL PRODJECTS IN 1RAN
erg £ Supplement tQ Annegure 1,1
Sheev | 01 4
*_‘_G‘W Hze Velght
ee o 1a£xlon¢th g Remarks

0 g T 1T 11

17.6 7.0 565x7117 2x4200

10 5.5 565x7135 5080

10 5.5 565x7135 5015

13 5.5 287x6908 1415

12 17.6 565x7244 5710

12 i 17.6 565x7244 5700

12 5.5 424x7056 2175

6 17.6 565x7274 3x5450

7 17.6  495x7239 4660

7 5.5 339x6981 1860

7 17.6 565x7239 5820

7 5.5 360x6993 2375

11 17.5 635x7356 6820

11 5.5 495x7108 3930

LR 5.5 495x7108 3850

5 11 1150x9230 2x8450 Kettle Type

9 500x6878 2875

9 500x6878 2836

15 360x683Y 1650

8 55 655x7130 6550

5 5 565x6901 3682

[ SECTION 2 & B0



i z —~—— — sy % "
22, Rafinate Bxchanger 1.236 1x123 180 240 5 5 565
23, Furfural Condenser 1.506 1x187 140 75 2 5.5 720
24. 1.367 2x160 100 25 2 5.5 720
25. Raffinate Cooler 1.12 1x68 210 75 4.5 5.5 410
26, Cooler 1.616 1x208 115 ) 75 9 55 720
27. Extra Solv./Furfural 1,59 1x135 140 200 6 1 65"
28, Extra Solv./Col.Vap 3.28 2x230 210 200 2 7 800
29. Extra Soov./Col.Vap 4.54 4x197 230 210 245 5 720
30, Steam Generator 0.656 1x21 220 75 2 55 50¢
31. Steam Gener-tor 0.2 1x: 220 75 2 5% 45
32, Bxtract Cooler 0.351 1x66 200 75 55 5.5 44
33, Azcotrope Cond 0.882 1x62 150 75 5 5.5 44 (
34, Furfural Cooler 0.881 1x44 190 75 6 5¢5 37
356 Surface Cond 0.42 1218 30
36, Surface Cond 0.76 1x33 37
37, Surface Cond 0.246 1x25 34

IIT - Solvent |

38?§::d Mix Steam 0.24 1x16.5 180 1C0 5 15.5 34
39, Feed Mix Steam 0.24 1x16.5 180 100 5 15.5 34
40, Feed Mix Cooler 0.25 1x*0™ 100 7.5 145 6 65
41, Feed Mix Cooler 0.25 1x100 1,00 7.5 145 6 6
42, Solv, Ammonia Cooler 0,32 1x60 -15 75 16 6 51
43. Solv, Ammonia Cooler 0.32 1x60 =15 £5 16 6 51
44. Solv, Ammonia Cooler 0,38 1x60 =30 -2 6 5 51

SECTION 1 )



‘ UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
NIDC STUDY FOR CAPITAL GOODS INDUSTRIAL PROJECTS IN [RAN

Supplement to Annexure 1.1
Sheect 2 of 4

4 4
LI

T_ _ 8 | 10

5 5 565x6901 3648

2 5¢5 720x7305 7000

2 5.5 720x7010 2x5750

4.5 5.5 440x6901 2158

9 55 720x7310 8500

6 1" 655x7156 4830

2 7 800x7200  2x6850

2.5 5 720x7300  4x5650

2 55 500/1000x 2280

3854
2 55 450/1000x 3345
7277

5.5 5.5 440x6900 2600

5 5.5 450x6925 2900

6 5¢5 375x6900 1825
200x7000 1100 Fjectors
375x7000 1700
340x6800 1450

5 15.5 340x4000 975

5 15.5 340x4000 975

145 (3 650x7200 5000

145 6 650x7200 5000

16 (3 510/655 3200

16 6 51${g?5: 3200

te 5 Sig{g?s 3200 51

| SECTION 2 3
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4%. Solv.Ammonia cooler

46.

47.

48.

49.

50,

51,

52,

53.

54.

55.

9.

57

58.

59.

Solvent 60,
Devazxing 61.
62.

63,

64,
65.

IV.Lube 96

041 HydroS6e
find 1“67 .

68,
69.
70.

a4

Selv.041 & Solv,
011 & Wax Mix.Exch
Solv, 041 Cond
FPiltrate Stean
Filtrage Stecan
0141 & Solv,.8tean
Solv.Water Cond,
Wax Mix preheat
Wax Mix Preheat
Wax Mix Ptoﬂqat
Vax VWax mix
Solv, Water

011 Solv.Cooler
Solv.Water Cooler
Stean Solv,

Inert Gas Cooler
Inert Geas

Double Fipe Bxoch,

Doudble pipe chiller

Double Fipe Chiller

Peed Bffluent
Vapor Cooler
Vapour Cond
Bjector Vap.Oond,
041 Prod.Cooler

SECTION 1 |

0.34

1.9%
0,68
4.24
6.68
6.68
1.05
2.9
1.06
1.67
0.72
1,9
4.19
0.24
2.74
0.081
0.121
0.066

0.18/
0.77

0.08/
0.77

0.12/
0.49

1.87
0.20
0,27
0.78
0.60

56
2x60 =30 =20 16
2x110 150 90 2
1278 200 175 3
4x129 160 130 3.2
2x162 2%0 180 15,9
2x98 230 180 15%9
1x12% 230 200 15.5
Ix125 140 5 2
1x75 180 105 S
175 230 13% 15.%
1x76 310 170 1549
1243 170 99 ¢ .
4x178 135 1) 2
180 120 1§ s
4x100 150 1% 2
1x13 180 110 S
1x23 190 75 2
2x60 -15 80 16
12x41
12x41
12x41
3260 380 429 80,3
1x15 265 95 733
1245 55 55

183 165 60 8

1505‘



18,9
13%9
15.9

15,9

- N W N W

60,9
1345

759

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

8upglemen¥“°§<>’° U4 §9805 INQUSTRIAL PROJECTS IN IRAN
- heet 3 of 4

e e

Y

§10/655z 3200
7151

635x7314 2x4880
495x6920 2970
720x7200 4x6250
700x7318 2x6300
565x7270 2x4320
635x722% 5250
6357200 3x5750
580x7231 3410
510x7000 375C
495x7033 3375
425x6656 2005
19527300 436750
440x6900 2600
585x7100 4x4400
340x4000 975
375x6750 1370 -
520x928 2x3150
145x13%0°

145x1 350
145x135@

[ SECTION 2 »
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1 2 3 4 S 6 7
71. Peed-011 Prod. 0.75  1x56 165 265 81.5
72. Vepour Cond, 0,016 225 55 5.6
73, Make-up 0.006 108 55 30.4
V-Propune Dea- COOler e
sph~1ting Un¥4, Feed Cooler 0.24 1x69 310 180 19
75. Propane Cooler 0.45% 1x127 85 75 23
76. 011 rropane 80l 5.3 2x116 100 190 27.5
Preheater
77. 041 Propane 8ol 2.9 1x15 120 190 24
Frcheater )
78. Cil Propane 8ol 0.39 2x39 310 180 19
Reboiler
79, Propane Cond 12,4 18x118 205 75 23
80Conp .rrop.Cond 0.145 1x29 120 75 23 .
81, Heat Exch. 0.224 $x70 100 180 218
82. Asphalt Cooler 0.5 1x119 75 250 5.5
830 0581 Propane Sol, 2.02 3731

Prehcater
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UNITED NATIONS INOUSTRIAL DEVELOPMENT ORGANIZATION

NIiDC STUDY FOR CAPITAL GOODS INDUSTRIAL PROJECTS IN IRAN

Supplement tc Annexure 1,1

Sheet 4 of 4
7 8 9 10 11
81.% 8.5
5.6 Double Pipe
30.4
19 46 500x7349 4425
23 55 635x7147 6140
27.5 6 590x7050 2x5250
4 6 635x7189 6500
19 23 530x5026 2x2280
23 5.5 565x7160 18x54%0
23 . 5.5 360x6974 1920
2153 9. 500x7118 41Q0
5.5 1" 600x7283 4950

425x4277 3x2340

¢ SECTION 2
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Capacity: Bthyl Benzene

Styrene

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
$TUDY FOR CAMTAL GOOOS INDUSTRIAL PROJECTS IN IRAN

Annexure 1.3
Sheet 1 of §

- 200,000 tons/year

- 50,000 tons/year

e s

1.

2.
3.
4.
5
6.
7.
8.
9.
10,
",
12,
13.
14,
15.
16.
17,
16,
19.

Vessel

Alkylator

Settling Vessel
Settling Vessel
Vessel

Settling Vessel
Vessel

Vessel

Vessel

Vessel

Vessel with Agitator
Vessel

Vessel

Vessel

Vessel with Agitator
Collector

Drum

Collector

Collector

¥

4 ocu.a

2600x12500 mm

25 cu.m
50 cu.m
100 cu.m
5 cCu.B

5 cu.m
10 cu.n
32 cu.m
20 cu.n
2% cu.m
5C cu.m
25 cu.m
3.2 Cu.m
0,63 cu.m
2 cu.s

1 cu.n

3 cu.m

J.2 Cu.m

= —

6

S W W W NnnN NN

-l

v e
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

NIDC STUDY FOR CAPITAL GOODS INDUSTRIAL PROJECTS IN IRAN

" Annexure 1.3

Sheet 2 of 5

T ~ 2 — 3 {
20, Settler 20 cu.n 1
21, Clarifier 6000 o.d., 2

16000 H.-BE

22, Pilter # 2000 = 1
23, Tank 100 cu.m 6
2, Tank 63 cu.a 4
5. Tank 25 cu.m 1
26, Condenser 102 5q.B 1
7. Condenser 51 8q.m 5
28, Cooler 22 8q.8 F
29, Heat Bxchanger 13 nq.n 1
30. Heat Bxchanger 50 8q.8 8
3. Beat Bxohanger 164 5q.8 ?
32. Condenser 110 sq.8 3
33. Condenser 2%0 sq.m 1
4. Heat Bxchanzer 18 #q.® 4
35. Condenser 44 »q.B 5
36. Cooler 13 5q.m 2
3. Oonduiur 9 .8 3
38. Cooler 6 nn.» 3
9. Ceocler 4% nn.e !
40, Ceandenser 06 0.0 195
4., Cooler 42 oq.B 1
42. Heater 28.5 8q.8 4
43 Heater 28,5 8q.8 2



.

-

~

UNITED NATIONS INDUSTRIAi DEVELOPMENT ORGANIZATION

NIDC STUDY FOR CAPITAL GOODS INDUSTRIAL PROJECTS IN IRAN
Annexure 143
Sheet 3 of 5
1 2 3 4
44. Heat Exchanger % 8q.m 1
45, Condenser 340 sq.m 5
46. Condenser 6%0 sq.m 2
47. Heat Exchanger 54 sq.m 4
48, Heat Exchanier 21 sq.m 1
49, Heat Exchaner 117 s8q.m 1
50. Condengser 150 eq.m 1‘
51. Cooler 24 sq.m 1
52, Condenser 890 sq.m 2
53 Centrifugal pumps of Qlcu.m) Holm)

alizes 0,07 30 2

0.15 30 .2

20 20 A

10 57 9

4.8 65 A
2 65/40 30

10 25 1

2.5 35 1

2.6 40 4

38 30 1

Te30 40 2

10=35 40 2

005-1 905‘37 2

30=61 58«45 2
10=-25 57=45 20

126-182 23-17 2

20=40 120-140 4

2=6 65 4

1.1 145 2

20 50 7

60




l UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
NIDC STUDY FOR CAPITAL GOODS INDUSTRIAL PROJECTS IN IRAN

Annexure A.3

Sheet 4 of 5
T -~ 3 7
54. Scerubber ¢ 400 mm 2
55 Washing tower § 1600x10000 mm 1
56. Column ¢ 1800mm25 trays 1
57 Column g 2600 mm, 3
60 trays
58, Column ¢ 1200 mm, 3
. 40 trays
59. Column g 1400 mm, 5
37 trays
60, Column ¢ 1600 &n, s
44 trays
61, Stripping Column g 600 mm
62, Stripping Column - 2
63. Evaporator - 1
64, Washing Tower - 2
65. Column g 4400 mm, 50 2
trays
66, Rectifiocation Column g 4400 mm, 2
37 trays.
67. Rectification Column 3000 mm, 2
0O trays.
68. Boiler 35 sq.m 1
69. Boiler 260 eq.m 2
70. Boiler 178 sq.n !
. Boiler 117 sqem 1
72, Boiler 42 Bq.m 1
13. Boiler 28 sq.m 1
4. Boiler 102 sq.m 2
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NIDC STUOY FOR CAPITAL GOODS INDUSTRIAL PROJECTS IN IRAN
Annexwse 1.3
Sheet 5 of 5
1 . 3 )
75. Waste Heat Boiler 710 B8q.m 1
76. VWaste Heat Boiler 230 sq.m 1
77. Collector 2 cu.m 2
78, Steam Jet Bjector - 6
79, Steam Super Heater 1300 B8q.m 4
80, Cyclone Separator 50 cu.m 1
81, Air Blower 13000 cu.m 2
82, Furnace 1000 kg/hr. 1
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Sutadlene Rlant
Capacity: 25,000 Tons/Year '
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NIDC UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

$TUDY FOR CAPITAL GOOOS INDUSTRIAL PROJECTS IN IRAN

Annexure 1.4
Sheet 1 of 4

Indicative List of Plent & Jawipmont

for the Mapufacture of
Butadliene

Capacity:s

25,000 tons/year

8.Mo. Wpepigriion Size Quantity
1 . — v Z

COLUMNS

1. Bxtractive Distillation $1820x31000 =@ - —-1
column

2. BExtractive Distillation $1820x37000 mm 1
column

3, Stripper $1420x25000 mm 1

4., Tapping Column $900x18000 mm 1

5. Tailing column #1050x20000 mm 2

6. Buteliene Washer $7200x5320 mm 1

7. Acetonitri ®Recovery column $900x1 6000 mm 1
YESSELS

8., BRxtreotive Distillation $1610x3220 ma 1
coluzn Reflux drum

9, BStripper Reflux Drum #1610x3220 mn 1

10. Drips Accumulator #965 x 1030 mn 1

11. Topping Column Reflux Lrum $1030x2160 mm 1

12, Tailing column Reflux Drum $695x2020 nm 1

13. Tailing Column Nitrite $695x2020 mn 1
Solution Settler

14, Nitrite Solution Make-up #915x1830 ma 1

veu,l
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NIDC STUDY FDR CAPITAL GOODS |INDUSTRIAL PROJECTS IN IRAN
Annexure 1.4
Sheet 2 of 4
T — T T
15, Topping Column Nitrite $1260x3800 mm 1
Solution Settler
16. Butaliene Jettler #630x1890 mm 1
17.Asct%onitrile Recovery $865x1730 mm 1
Column Reflux Drum
18, Sodium Bicarbonate Dissolving
Vessel $915x1830 mm 1
“ HBLT DXCHANGERS
19, Feed Vaporizer 46,5 8q.m 1
20¢ Extractive Distillation 27 8sq.m 1
Column Condenser
21, Extractive Distillation 396 sq.m 1
Column Reboiler
22, Bxtractive Distillation 105 eq.m 1
Tops cooler
23, Stripper Condenser 19.6 Bq.n 1
24, Stripper Reboiler 340 aq.m 1
25, Steam Generator 312 sq.m 1
26, Solvent Start-up cooler 55 8q.n 1
27. Solvent Cooler 110 sqem 1
28, Topping Column Condenser 65 sq.m 1
29. Topping column Reboiler 37 sqem 1
30, Tailing Column Condenser 10 sq.m 1
31+ Tailing Column Reboiler 132 8q.m 1
32. Tailing Column Top Cooler 6 sq.m 1
33. Acetonisrile Recovery Column 60 sq.m | 1

Heat Bxchanger
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NiDC STUOY FOR CAPITAL GOOOS INDUSTRIAL PROJECTS IN IRAN
Annexure 1.4
Sheet 3 of 4
T — 2 N 1
34, Acetonitrile Recovery Column 70 sq.n 1
Condenser
35, Acetonitrile Recovery Column 64 sq.m 1
Water Coolier
316, Acetoniirile Recovery Column 4,8 Bq.m 1
Tops Cooler
SUMES
37. Bxtraction Distillation 38 cu.n/hr 2
Colunn Reflux Pump
38, Bxtraction Distillation 80 cu.m/hr 2
Column Bottom Pump
39, Extraction Distillation 120 cu.n/hr 2
Column Trensfer Puuwp
40. Stripper Reflux Pump 35 cu.n/hr 2
41. Stripper Bottom Pump 80 cu.p/hr 2
42. Drip Recovery Fump 4 cu.m/hr 1
43, Topping Column Reflux Pump 10 ocu.m/hr 2
44. Topping Column Bottom Pump 6 cu.m/hr 2
45. Topping Column Nitrile Pump 0.25 cu.m/hr 1
46. Solution Circulation Pump - -
47. Tailing Column Reflux Pump 25 cu.m/hr 2
48, Tailing Column Transfer Pump 22 cu.n/hr 2
49. Nitrile Solution Circulation 0.6 cu.m/hr 2
Pump
50, Nitrile Solution Make-up 0.6 cu.n/hr 1
Pump
51. Sodium Nitrile Solution Make- 0.1 cu.m/hr 1

up Pump
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NIDC $TUDY FOR CAPITAL GOOOS INDUSTRIAL PROJECTS IN IRAN

Annexure 1.4
Sheet 4 of 4

1 2 R 'S

52, Acitonitrile Recovery Column 2. ou.m/hr 2
Reflux Pump
53, Acetonitrile Recovery Pump 10 cu.m/hr -
54, Column Bottoms Pump - 1
55. Acctonitrile Makesup Fump 2 cu.n/hr 1
56, Acetonitrile Slops Pump 10 ou.m/hr 1
57. hcetoritrile iransfer Pump - 1
58, hAcetonitrile Recovery Pump 0.1 cu.m/hr 1
59, Column Bicerbonate Supply 1
Punp
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NIDC STUDY FOR CAPMTAL GOODS INDUSTRIAL PROJECTS IN 1RAN
oxuro g
heet 1 of
apt & Eguipgment
[&] Of Ul ’.
Capacity: 230,000 tons/year
3.No. Dcacription Size Quantity
2 3 4
IOWER AXD DEACIORS
1. High pressure decomposer ¢ 2800x5600 mm 1
2., High pressure absorber ﬂ 2000:50000nm 1
- Upper part)
00x10000m:
(Lovor part) 1
3. Urea synthesis reactor #155x28900 mm 1
4. Low pressure decomposer F#1075x12600 mm 1
. GOas Separator #1420x6100 mm 1
6. Off Gas absorbder #1110x6400 mm 1
HEAT EXCHANGRR
7. No.! Ammonia freheater E.!x‘gu *Unl/hr. 1
(Shell and tube fype) o
8. No,2 Ammonia ‘reHeater -
(Shell and tube type) 6.3x10" 1
9. Reboiler for High Pressure
decomposer _ 99:192: 1
10. Reboiler for Low pressure
decomposer (Shell and
tube type) 23,5x10°" ]
11, Melter (submerged box
type) 31x10°" 1
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NiDC STUDY FOR CAPITAL GOODS INOUSTRIAL PROJECTS N IRAN
Annexure 1.5
Sheet 2 of 5
1 2 o 3 4

-

12. High Pressure Absorber 5
Cooler (Shell and tube type) 71210 KCel/hrs. 1

13. Low Pressure absorbder 41#‘05" 1
14, 0ff Gas Condenser 251105' 1
(Shell & tube type)
15. Off Gas Absordber cooler 5:105 " 1
16. Vacuum Generator Barometric Condene
sor with steam
ejector 1 set
H
17. Ammonia Condense» T§l§53*&§
(Shell & tube type) x al/hr, 4
18. Ammonia Recovery absorber 5
(Shell & tube type) 5.3x10 " 1 set
19, Purge ammonia condenser s
(Snell & tubde type) 1.37x 10° 2
20, Air Heater Dryer 1.34x 1o5 " 1

JANK _SERARATORS, FILIAR AND DRYER
Circulating Crystalising

Zart Zart
21. Crystslliser ¢ 58800 § 6200 mm 1 set
x550mm x4450mm
22, Pilter (Fressure leag) 30 8qQ.m. 2
23, Trommel (Basket care) 40 tons/hrs. 1
24, Pneumatic Fluidiging dryer 40 tons/hr. 1
25. Steam Condensate tank $2360x3120 = 1
2%, Flash Drum ) 1
27. Hot Water tank $2360x2620 = 1
28, Head Tank #160mmx1200an 1
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Annexure 1.5
Sheet 8 of 5
1 Z_ 3 4
29, Ammonia Carbonate solution
tank @#5000x5300 mn 1
30, Cyclone #1345nm x 4035am 1 set
31, Mother ¥iquor Tank 2000x3000x2000mm 1
32, Mixing tank for filter #1200x2000 mm 1
33, Dissolving tank 4000x750x750mm 1
34. Recovery Ammonia tank #2000x10,000 =mm {
35, Ammonium Carbonate
solution tank #5000x5300 mm 1
36, Strainer #750x5 30mm 1
37. Fluidising Cooler #6700 mm
ROTATING MACHINES
38, Liquid Azmonia reed pump
(Reciprocating tybe) 30 cu.s./hr 4
39, Recycle solution Teed pump
(seciprocating pump) 20 cu.m./hr 4
40, High pressure flooding
pump (‘eciprocating pump) 0.25 cu.m./hr 1
41, Circulating pump for orysta-
lliser 500 cu.m./hr 2
42, vwater Fumps \Recipro-
cating type) ) 4 cu.m./hr 2
43, Cop Compressor (seciprocat-
ing typcg 10000 N.cu.m./hr 2
44. Cop Pooster Compressor d
(Multi stage centrifugal
type) 15,000 § cu.n./hr 1
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Annexure 1.5
Sheet 4 of 5
1 2 3 4
45, Air Compressor (leciprocating
type) B 120 cu.l./hr. 1
46, Centrifugal (continuous
discharge) ‘ 15 cu.m,.$hr 4
47. Low pressure flooding pump
(Centrifugal type). 20 cu.m./hr 1
48, Steam condensate Pump 40 cu.m./hr 1
49, Slurry feed pump (Cent-
rifugal type) 150 cu.m./hr 1
50, Mother liquorpump
(Centrifugal type) 120 cu.a./hr 2
51, Filter fump (Centrifugal
type) 60 cu.m./hr 2
52, Water fump for prilling
tower (centrifugal type) 3 cu.m./hr 2
53. Ciroulating Pung for
dust chamber (Cent-
rifugal type). 40 cu.m./hr. 2
54, uvissolving tank pump 5 cu.m/hr 1
55, Low pressure absorbant
pump = -0 " 8 cu.m/hr rd
56, tigh pressure absorbent
pump{centrifugal type) 60 cu.m/hr 4
57. Ammonia booet-up p
(Centrifugal type 120 cu.m./hr 2
58. ?qua-Ammonia Pump
centrifugal type) 4 cu,m./hr 2
§9, Amnunia carbonate solution
pump(centrifugal type) 6 cu.m./hr 1
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Annex&re 1.5
Sheet 5 of 5

1 2 3 4
60, Off Gas avsorber

recycle pump (centri-

fural type) 60 cu.m,/hr 2
61. Forced fan for dryer

(centrifugal type 50000 cu.m./hr 1
62. Blower for fluidiging cool-

er (centrifugaltype) 210,000 cu,m,/hr
63. Off gas circulation bdlower

(Centrifugal tvpe) 2000 cu.m./hr 1

NG N

64. Lnduced fan for dryer 210,000 cu.m./hr 1

ZIRANSFORTATION EQUIRMENT
65, Screw conveyor for

centrifuge 8 tons/hr 1
66, Screw cornveyor to melter 2% tons/hr 1
67. Dust Chanber 100°C 1
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Amsegure 1.6
Sheet | of 4
Capacity: 60,000 cons/year

8.No. Doscr »tiom 8ise Quantity
1 P LB 4
1. Hot 0il heater 451¢ F-600°72 1

120 PSIG
YASSELS & COLUMNI
2, Extractive Column f§ 2.94m x 24m 1
3, Raffinate Settler § 1,950 x 4.58 1
4, Bxtract Settler # 1,958 x 4.58 1
5, Stripper Column #3x 4lm 1
6. Bxtract Column ¢ 1.8 x5.1n 1
7. 8tripper Receiver $ 2,1 x6.%a 1
8, VWater Receiver # 1.2 x 3.6n 1
9. Vent Tank # 1.2 x 3.6 1
10, Clay Tower p 2,4 x6,6nm 2
11, Benzene Colu™ #1.95x 30 = 1
12. DBenzene Receiver # 1.65x 6,6 m 1
1%, Water Stil. Columu #9x1,.8m |
14, Water Still .eccediver #1.2x3.6n 1
15. Solvent Regenerator #1.35x 6nm 1
16, Solver.i Regenerator #1.05x 2,55 m 1
Receiver

17. Solvent Sump Tank f:ésnz x 2.1 m 1
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Annexure 1.6
Sheet 2 of 4

5 4 - 3
18, Hot 0i1 Surge Drum ¢ 52 x84 m 1

IANKS
19. Presh Sclvent #4.3x8,6nm 1 i
20. Plant Solvent #s53x12m 1
21, Vet Solvent # 4.3 x8,6n 1
22, Clay Tower Charge #i3mx8.6m 1

HRAT_EICHANGER |
23. Extract Charge Prehecater Hoat 9.4110510a1/hr 1

" Bxcha- -
nged

24, Charge Raffinate Exchanger " 6.66:105 " 1
25, Raffinate Cooler " 3.9«‘»:105 " <4
26, Solvent Cooler " 1.94x10° * 1
27. Solvent Exchanger " '501105 " 1 |
28, Stripper Reboiler " 102x10° » 1 |
29, Extract -Condensur " 34:105 . 1
30. 3Stripper Condensger . 731105 . 1
31, Clay Tower Ch:. e Bxchanger " 8.5!105 " 1
32, Olay Tower Chrrgzc Preheater " 2.81:105 " 1
3%, DBengene Rov. . lur " 30:105 " 1
34, Bengene Ciul Zuu Cooler " 1 .91105 " 1
35. Benzenr Touronued . 301105 . 1
36, Water $-1:1 " cd Prohoater 121105 " 1 ‘
$7. Water Scill Rewoiler . 8.51105 " 1
38, Water Still Side Cut Cooler " ' .9x10° 1
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NIDC STUDY FOR CAPITAL GOODS INOUSTRIAL PROJECTS IN IRAN
Amnexure 1.6
Sheet 3 of 4
| < B S 4
39. g:zzzzzogegonerntor Peed g;;;‘- 2.3kCal/hr 1
nged
40, go%z:?:egegonerttor » 0.56 KCal/hr 1
e
41, 8Solvent Regenerator " 4.0 » 1
Condenser
42, gg:lgil Pump Outlet . 3.8 " 1
43, Water Still Condenser . 18:105 " 1
SANTRIFUGAL PUMRS & DRIVES
14, Extract Charge Pump Motor BHP 75 1
4%, Raffinate Wash Water Pump = " 40 1
46, BExtract Wash Water Pump ~ " 6 2
47. Lean Solvent Puamp LI ¥1 4
48, Bxtraot Puap » " 25 2
49, Extractor Reflux Puap » " 80 2
50. Stripper VWater Pump » " 90 2
51, Clay Tower Charge Puap - " 75 2
52, Bonsene Bottoms Pump LI 2
53, Bensene 3ide Cut Pump » " 10 1
$4, Bensene Reflux Pump » " 3 2
55, Solvent Transfer Puamp » " 90 1
$6., Solvent Sump Pump » " 3 2
57, Hot 011 Circulation Pump - " 75 4
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58, Process Pump T - 1
59, Process or Gaddle Mounted - 4

Pump
60, Process Pump Single Suction, 8
Single stage

61, Vertical Multistege Pump 9ingle Suction 1
62, Submerged Vertical Fump Single Suction, 1

Single Stage
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dndicative Lint of Plant & Rauinzent
Lor Manufecture of
ag@onia
Cap.city s 330,000 ;ons/yeur

SeNo, Description Size Quantity

] - b S Y
Pressure # mu x Ht.
YESSRLS

1. B8teaxn Drum 110 2100 x 7500 1
2. Asmmonia Convertor 227 2800 x 1500 1
3. Ammonia Catchpot 210 100 x 5700 1
4 Naptha K.O. Drum 38 1500 x 3300 1
S« Naptha Stripping Column 10 1600 x 23000 1
6. Flue Gas Stack 1 2300 x 35000 1
7. L.T. Shift Vessel 27 4400 x 45800 1
8. Quench Drum 27 2400 x 9600 1
9. Condensate K.O. Drum 25 1300 x 2200 1
10, Let Down Vessel 21 1800 x 7400 1
11, Ammonie Absorber 21 575 x 11000 1
12, Ammonia 8§till 26 550 x 23000 1
13. B8t111 Overhead Receiver 25 875 x 2200 1
14. Refrigerent Receiver 17 1750 x 5300 1
15, H.P. Suction Drum 4 1500 x 3100 1
16, Blow Dowr Vessel 3 950 x 2800 1
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17. 8Stripped Gas K.0, Drum 25 1400 x 4200 1
18, Hydrofine Catalyst Vessel 40 2100 x 4500 1
19, Desulphurisation Tower 36 2100 x 28000 1
20, Secondary Leformer 29 4700 x 8500 1
21, HT shift Guerd Vessel 29 2300 x 3900 1
22, HT Shift Vessel 29 4300 x 12500 1
23. Methanation Vessel 25 2800 x 5500 1

24. Ultra-prethanator

25. Condensate K,O.Drum No,1 25 1300 x 2200 1

26, Condensate K.0, Drum No,2 26 2100 x 4800 1

27. Absorber 26 3000 x 11100 1

28, Vetrocoke Regenerator 13 4300 x 21000 1

29, Hot Acid Gas K.O.Drum 1 3000 x 2800 1

30. Direct Contact Acid Gas 1 5000 x 6300 1
Cooler

31. Cold Acid Gas K.O.Pot 1 2400 x 2700 1

32. Ammonia Storage Vessel 4 22300 1

33. Raw Naptha Vaporiser/— - T 1
Preheater

34, Process Naptha Vaporiser/ - 1
Preheater

35, Reforming Furnace Inch - 1

8tructures,Refractories

36, Frocess Air Preheater - 1

/8
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37. Ammeniz sorvertor starte - 1
up Aeatoew
38 Reformed ¢ s Boiler 55.44% 1
39. Flue G.: oo or 3712 1
40. Coubustiisr .is acatep 6.14 1
41, Mathane:ion dcat Exchanger 3.534 1
No.1
42, Mothanaiior lLeat Exchanger 6.96 1
No,2
‘3. Boiler Fe.d Uater Heater 9.59 1
44, Beiler Fccd Water Prehvater 9.59 1
45. Vetroecoke ERecboiler 56,03 1
46, Acid Gas Cooicr 2.8 1
47. Lean Solutiocn Ceoler 21,75 1
48. Loop Boiler Feced Water Heater 18.9 1
49. Loop Ceoler/Condenser 18,06 1
50. Cenverto: I'c.i Interchanger 6.8 1
5. Primary Cniller 5.0 1
52, Turbine 3tcam Superheater 9.6 1
(£.T. Section)
53, Turbine Steam Superheater 11.8 1
(L.Te Section)
54 Second~ry Chiller 5.0 1
55. Process Steam Superheater 8.6 1

79
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56, H.P. Boiler Feed Water 8.4 1
Heater
57. Fucl 011 Prehcater - 1
58, Swcet Nartha Cooler 127 1
59, PFeed Effluent nxchanger 5.27 1
60, Effluent Condcnser 1.4 1
61, Stripper ~ecboilcr 1.3 1
62, Heflux Condenser . 0.288 1
63. Final Cooler 4.75 1
64. Scmilean Solution Cooler 18,02 1
65. Vetrocoke Seal Water Cooler 6.429 1
66, Refrigeration Condenser 14.2 1
67. Inerts rurger 3.5 k/hr 1
68. Absorber Recycle Cooler 69,000 1
69. Ligquor Interohanger 60Q000 1
70. Absorber Fecd cooler 170000 1 |
T1. 8till Condenser 690900 1
72, 8till Reboiler 81000 1
73. Boiler Blowdown Cooler 1,06 x 10° 1
74. Stripper Fecd/Bottoms 2.3 x 106 1
Exchanger
75. Vent Naptha Condenser 1

76, Auxiliary Boiler Bconomiser 88 tons of Stean/hr 2

f 80
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COMPRESLORS K.ou.n/]
77. Hydrogen Gas Compressor 3000 2
78. Synthesis Gas Compressor 130500 1
79. synthesis %as Compressor 533000 1
80. Rufrigcr.ition Compressor 23500 1
81, Vacuum iump 18% 1
82. Inctrument Air Compressor 1600 2
83. Process air Compressor 43200 1
84, Start-up Compressor(Recipro- 690 1

cating)
85. Flu Gas Fan 121000 2
86, Combustion Air Blower 106000 2

KUMES w/hr
87. Raw Naptha Supply Pumps 38500 2
88. Process Naptha Supply Pumps 30000 2
89, Puel Naptha Supply Fumps 30000 2
90. Lean Vetrocoke Solution Pumps 616300 2
9. Ammonia Feed FPumps 50500 2
92, H.P. B.F.W, Punps 340000 2
93. Puel 011 Supply Pumps 22000 2
94, Vetrocoks Make-up Pumps 66000 1
95. Concentration Tank Pumps 22000 1
96. PMlash Weter Pumps 585000 2
97. Absorber Bottoms Pumps 9500 2

81
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i < = 1

98, Still Reflux Pumps 3500 2

99. Quench l.ater rumps 21000 2

100, Turbinecs =

For Synthetic Gas turbines,

process air comprecssor, Refri-

gcration Compressor Vacuum

funp, I.D. [an, Alr Blower,

Hydraulic Let-down Turbines,

Fucl 0il Pump, Process Nantha

fump, Fuel Naptha Pump, Quench

Water Pump ctc. - Lot

101, Storage tanks of verious sizes - Lot

82
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Lox
% -
Cupucity & 1,000 tons/year:
S.M0e Dcseripticn Size Quantity

3 2 X g

1« Stainless Stecl Electric 6
Mixer

2. Pumps for 0il Reciroulation 4.2 cu.m/hr 6

3« Jeacketkd 5t. Steel auto- 4200 1 4 sets

claves with rending coluan
eand accessories

4, Jecketed St.Steel mutocleves 3.5 cu.m 6

5« Stainless stecl metering 1.1 KW 18
Rotocells

6. Steinless steel metering 0.75 KW 22 |
Rotocells

7. Vacuum Units with 1 No. 1500 cu.a/hr 10

Root type, | No. 1liquid
type vacuum pumpe

8. Jacketed Stainless Bteel 16 cu.m 4
Rotary Drying Vessel
9, Jacketed Stcinless steel 8 cu.m 2
Rotary Drying Vessel
10. Bunch Exchangers - 10
11. Pelletizers for Stands 7.5 KXW 6 sets
12. Pelletizers for Stands 10 XV 2 sets 4
83
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26,

27.

28,

Sheet 2 of 6
A 2 3 5
13. Tape up Machine complete with -
motor reduckygdrive for liylon
6 Standards
SPINVING & WINDING
14. Balances for metering - 4
15, automatic Reels for metering - 4
16. Spinnercttes #52 x 6§ mm 1280
17. Spirnerettcs with special 1280
scction monofilament
18, Distribution plates with 52 x 6 mm 1280
49 holes
19, Spinning head with stceves § 52 mm 160 setn
for 4 circuler spinnerettes
20, Extruders g 75 mm 8 sets
21. Stoves for spinneretties - 6
22, Colloidel Mill - 2
23. Spinning Pumps 1 x 2.4 CC 480
24. Rotery Filters for 12000 cu.m/hr 4
Referigeration
25, Micros Micron Filter Unit 10 micron

Regulator Control double- Por 40 position
line with double shaft boxes

Regulator control double For 20 position 6
line with double shaft boxes

e IVISTING & CORS TRSIING

Draw Twisting Machine for - 26
synthetic fibres with
156 spindles
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¥ 3

29, Draw Twisting lMachine for
synthetic fibres with
144 spindles

30, Cops for initial run

31, Bobbins for initial run

32, Gretener Yarn ocutter for
cops

- 4

- 4056
- 10000

33, Greel Chuok Carriers for dArw - 200

twisting maochines

QVISIING & BODBLN WINDING

34, Twisting Machines suitable
for synthetic fibre

180 spindles ¢

35, Small spindles for tubes for - 600

initial run

36, Holed Bobbins for initiel
run

37. Preoision Cross Machines
for synthetic fibre

38, Heat Setting Bquipment for

twist setting of synthetioc
fidbres

DO

JTHERM HE/ o 4
GIRCULATING SYOTRN

39, Dowtherm Boilers complete
with fuel oil combustian

48 Position 4

Heoat duts H
600000 KOal/nhr.

plant, dr:ught pleant, control Tengé of Dowtherm

panel

40, Liquid Dowtherm for intial

300%C to 350€C

f£illing of the entire systenm

41, Nitrogen Production plant

50 N,Cum/hr.

-—2 sets

(high purity, high pressure, Impurities allowance

fully automatioc

85

0 - 8ppm 4
- 100m
k2 O vapour:Sppa
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P

3

4

42.

43.
44,

45.
46,

474

49.
50.
51,

52.
53.

54
55
56
57,

58,
59.

60.

Conveying Belt for lonomer
bags

Fork Lift
Pallets

Sceles

Pumps for conditioned
watesr circulation

Elcctric Pumps

Steel jacketted Electric Pumps
for recycling molten monomer

Heat Exchanger
Tanks of various sires

Exponsion Vessel complete
with feeding floet velve

Mixers

Melter with heating Jjacket
Tanks

Heat Exchangers

Pumps

Cooling and Ventiletion
Plant for Polymerisation
room

Deminerelisation Plant

Blectric fan for fumes
condensetion

Mixers

12.6 m
2400 Iy

24 manomer bags
(80 1z each)

20

16

10
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61, Elect. compressors for - 8

Chip Delivery
FLASHING & DRYING

62. Heat Exchengers - 14
635. Expansion Vessoels - 6
6. Tanks - 40
65, Punps - 3
66+ Extractors - 4
67. Filters - 4
68, Compressors - 16
69. Cyclones - 24
70. Skin ueparators - 4
71, Pans for Skin Extraction - 4
72. Electric Fans - 4
73+ Pumps - 18
74+ Adir Treatment for Refriger- - 4
ation Apperatus
75. Air=conditioning system - 10
76. Tanks - 6
77. Expansion Vessels - e
78, Tanks - 6
79. Pumps - 12
80, Conditioning Plant for the - 2

twisting room
81. Heat Bxchangers - 2

87
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— 3 1

ROWTHNRM CIRCULATION AND HRATING
82, Tenks - 14
83, Pumps - 32
84. Exchangers - 12
85. Expansion Vessels - 10
86, Dowtherm Distiller - 2
87. Dowtherm Condenser - e

88
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for ¢ act 0
lUEELIbfggé%f%iggiﬂﬂllﬂlnﬂ
Cepacity: 4500 tons/year
Selio, Description Size Quantity
1 F T !
1. Formaline Pump(Centrifugal 1500 1it/min 1
Type)
2. Recaction Kottle with Reflux 1,95 cu.m 1
Condenscr '
3. Resin Pump (Centrifugal typc) 300 1it/min, 1
4o TFilter 0.6 cu.m 1
5« Kneader 5.0 cu.nm 1
6. Dryer Systenm 520 Kkgs 1
7. Blovers 30=-1200 cu.n/min 7
8. Air-conditioner 534000KCal/hr 1
9. Blower (Turbvo) 30 cu.m/min, 4
10, Grasin Tanks 18 cu.m 4
1. Scrubber - 1
12, Ball Nills 3 cu.nm 24
13. Screen Feeder 600 kg/hr 10
14. Compacting Mechine Teblets P-30mm 6

89

Teblotting Cep:
1152 Tablots/min
Tabletting FPr=
15000 kg/sq.cn
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15, Cooling Tower 568500 KCal/hr 1
16, Grenulator Rotor Size124 oxfd 6
X 355 mo .

17. Other Equipment & Machinery - Lot

= Scrubber, Weighing Mechine,

hir-conditioner, Elevator
18. Pipes, Valves, Mttings - Lot

90
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Indicetive List of Plant & Equipment
Zor Menufecture of
Urea Formeldehvde Resin
Capacity: 5500 tons/year
S.No. Description Sige Quantity
1 2 — 3 Z
UNCONCENTATED ADHESIVES
1. Hopper 0.9 cu.n 2
2. Reaction Kettle 5 cu.n 1
3., Filters Surfece Area 4
0.1 Bqem
4. Adhesives Punps(Gear type) 15 cuem 2
5. MNixing Tank 10 :u.m 1
6, Product Tank 25 cu.m 1
7. Auto Packer 100 Kigs 1
8., Acid Tank 2,5 cu.n 1
9, Alkali Tank 0.5 ocu.m 1
10, Alkali Tank 0.5 cu.m 1
11, Inhibitor Tank 2.5 cuen 1
12, Pumps (Gear type, Product 100 1it/min, 1
Punp)
13, hdhesive Pump(Gear type) 100 1it/min 1
CONCENTRATION SBCIION
14, Reaction & Dehydration Tank 1 ocu.n 1

with Reflux Condenser

91
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15. Mixing Tank 1 cu.n 2
16. Condenser & Water Receiver 5 sq.n 1
17. Vacuum Pump 1.6 ocu.a/min. 1
18, Othor Bquipmecnts = Lot

Hoists, Reflux Condensers,
Weighing Machine

92
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i T
Capacity 1 3500 tons/year
S.No. Desoription 8ige Quantity
1. 22 s S
1. hgitator RPM 840 operatin
tenperature 160° 1
2. Special Turbo agi-
tator 280¢C 4
3. Special Lgitator - 1
4. Peed Pump 1600C/350C
30 cu.m/hr. 7
Se Water Ring Pump 100 cu.m/hr. 2
6. Special Pump Set 100 g/hr. min. 1
800 i/hr. max. 5
Te Precision Pumps 3300C, 220 kg/sq.om 36
8. Glycol Pump 25 ocu.n/hr. 6
9. Methanol Pumpe 2 cu.n/hr. 2
10, Dowtherm Puups 25 cu.n/hr. 350¢C 4
11. Vatering Puups 100 ocu.n/hr. 6
12. Mixers 327°C - 200 kg/sq.cm 2
13. Special Pilter 64 W/sq.om. 1
14, Pilter - 6
15. Heating Vessel 3500C, 15 W/sq.cm. 1 |
16. Drying Conveyors - i

93
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1 L2 da _4e
17. Condenser 30 sq.m 2
18, Heat Exchanger - 2
19, Heat Exchanger 3500C 3
20s hir Cooling Lines 10 sq.m 1
21. Ven% Condenser - 7
22, Spinning Manifolds - 6
2%, Spinning Blocks - 36
24, Thermo Setting Arrange-

ment yster 16 /sq.0m 2
25, Three roll units - 2
26, Staple Pidre cutters - 4
27. Nitrogen Purification Oxygen content

Unit 1= ppm 1
28, Roller thread guides - 2
29. Dancer Roller Arrsngement - 4
30. Beecling Presses Cap. 20 tons p]
31, Container 3 cu.m 3
32. Container 5 cu.m 3
33, Circulation VWater ' i

Boxes 0.3 cu.m 2
34, Contuiner 100 1litres 1
35, Container 50 1itres 1
36, Containers 75 litres 9
37. Container 15 cuenm 1 ‘
38, Horisontal conteiner 3 cu.m - 1

94



UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGAMIZATION
NIDC STUDY FOR CAPTAL GOODS INDUSTRIAL PROJECTS IN IRAN

Annexure .11

Sheet 3 of 3
‘e 2. 3, v
2C ©ilo 10 cu.m 1
40.  &ilo | 150 1litres 1
.4 .  fGas.zi Rractors 280¢C 8
¢ 2, w2eanold Column - 1
47 Reavtor 16,8 cu.m, 327°C 1
Co. 0 Tugeel 0.3 cu.m 1
4% . vescel 7 cu.n 2
+6e Heating medium
eve;or: horc T sq.n 7
47. ‘'Three rolling unit 100 ¥¢/sq.om 1
48, Rotary slide vacuun
puup 8 cu.n/hr. 1
49, S.5. Dipping Bath - 2
50, Washin_-. mechines - 2
51. Conveyors - 2
2. Hot Water Systen { expansion vessel
6 W/sq.om 4
53, VWarnm Water Systen - 2
54, Pneunatic Conveying
System i - 2
55, Sand Preparation
Systen - 1
56, Nitrogen Containers 6 cu.n -
%7. Discharge screv 7 W/hr. 1
58. Mein Driers Motor 150 KW
1500 RFM 2
59, Peeding Scorew without
motor - 1
60, Motors - 5

35
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Indicetive List <L Rlant & Bquippept
Manufecsure TP Formaldenyde
Cepicity : 7500 tons/ycar
1 Z T
)
1. Tank 2 Cu.mj 100 C 1
2. accunuletor 175 cu.m, 75°C; 1
1.5 kS/'q.m
3 Methenol Preheater 9400 K.Cal/hr. 1
b Air Prcheatcr 18400 K.Cal/hr. 1
5. Crude Formaline Cooler o
(Plate type heat exche 100°C, 5 ke/sq.om 1
anger)
6, Evaporator 150°C, 4 kg/sq.om 1
7. Reactor -
8. Absorbder ao°c. 1.5 kg/eq.cn. 1
25 treys
650 mnm itop) ¢
980 1 (Bot.) #
17600 mm height
9. Methanol Fecd Pump 20m 2
10, «bsorber Pump S m 2
11. Spruy Pump 52,7 & 2
12. Crude Formation Pump Centrifugsl 50 cu.m 2
per hour, 21m head
13, Suction Filter 100°C, 0.1 kg/sq. 2



T g

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

NiIDC STUOY FOR CAPITAL GOODS INOUSTRIAL PROJECTS IN IRAN
Anncxure 1.12
Sheet 1 of 2
I a b1 3
14. Mixer 130%, 1.5 kg/ 1
83.Cl,
# 350 x 1400 o
15. cpray filtcrs 23 1it. 100°c; F 4
7.5 kg/lq.cm.
v 5. T.atrifugal Blower 7500 cu.u 2
2kl MIXIDG SLCTION
17, Methanol Yani. 75 cu.m; 1oo°c; 1
1 kg/sq.om.
18, Pure ¥Water Tank 75 cu.m; 1oo°c. 1
1 kg/sq.cn.
19, Crude Formaline Tank 75 cu.m, 100°C, e
1 kg/sq.cm.
20, M:xing lank 75 cu.mj 100°¢ ?
0.5 kg/sq.con.
21. Hydrochloric icid 7.5 cu.n; 100°C; 1
Tenk. 0.5 kg/sq.cn.
22, Sodium Hydroxide Tank 7.5 cu.m,100°0. 1
0.2 _kS/'q.mo
23, Beutralisation Tank 1.75 cu.n; 10¢°¢ 1
0.2 kg/sq.com.
24, lon Bxchanger 3 tons/hr 1
25, lon Bxchanger Heat 27 n F
Centrifugal Pump
26, Mixing Pump, centri- 7 cu.m/hr x 2Ta 1
fugal .
27. Product Pump; 15 ou.m/hr. x 2n 2
Centrifugal
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Annexure 1.13

Capacitys: 20,000 tone/yr.

S.Noe Description Size wuantity
I — 2 T ¢
1. Filters § 220 mu x 1200 mm 2

" Reactor § 1200 mm x 2700 mm 1
7, ieactor g 1400 mm x 2700 mm 1
4. Reactor § 2100 mm x 3220 mm 1
e Heater for Remctors 4000x9000x2700 mm 1
6o Radiation section 1
Te Pre-heater 202 8q.nm. 1
8. Pre-heater 270 sq.m. 2
9. Jet Bjeotor 5 kg/hr. 1

10, Storage vessels 12 cu.m. 4

11, Booster Compressor 125 N cu.n/hr, 1

12, Effluent Condenser 5650x2630x300 mw 1

13, Axiel Ventilator

with Varieble
pitch bledes § 2470x500 3

14, Axial Ventilator g# 2470 x 500 mm 1

15 Slop Drum 20 cu.m. 1

16. Pump for Slop 20 ou.n/hr., 40m 2

17, Cooler 139 sq.m. 139 sq.m 1

18, Seperator 4 cu.n 1

19. Recycle Gas 2600 M cu.n/hr,

Compressor

98
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T. e 3. z.
20, Steam Turbine for

Recycle Gas Comprossor 540 KW, 8070 RPM 1
21. Condensate Punp 5.2 cu.n/hr. 2
22, Condenser 140 sq.n 1
23, Jet Bjectors 5.5 kg/hr. at O.1 atm, 2
24+ Prehcater 17 sq.n 1
25. Reboiler 66 sq.n 1
26, 0il Punp for Oomp=-

ressor 24.6 cu.n/hr.,8 n 2
27. Heat Bxchanger 350 sq.n 1
28, Stabiliger § 800 x 26700 wn 1
29, Preheater 20 sq.n 1
30. Condenser 34 sq.n 1
31. Reflux Drum 1 cum. 1
32, Pun, for Reflux Drum 7 cu.n/hr., 45 m 2
33. Hcater for Dehetaniser 4800 x 27000 mm 1

Radiation Section 1.65 x 10° x cal/nr.

Convection Section 0.3858106 X Cal/hr.
34. Dehetaniger f 14000 x 36300 mm |
35 Punps 42 ou.n/hr., 55 m 1
36. Condenser 5650 - 17552300 mm 1
37. Axial Ventilator # 1430x300 2
38, Reflux Drum 6.3 ou.n 1
39. Pumps for Reflux 35 cusBs/br., 50 m 9
40, 4fter Cooler 17 sqem 1
41. 011 Oooler 2\ sq.m 2
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e L e 4e
42, 01l Pilter g 194 2 525 m= 2
43. Ventilator 10000 X cu.n/hr. 1
44, Orthometa 8Splitter # 4000267000 zm 1
45, Reformer Coolcr 86 sq.n 1
46, Xylene Pre-condcnser 45 sq.m 1
47 Xylene Pre-condenser 28 sq.n 1
48, Xylene Condenser 5650x22300x300 mm 3
49 Reflux Drum 25 sq.m
50. Pumps for Reflux

Drun 225 ocu.m/hr,, 85 m 2
59« Punps for Reflux

Drum 225 ocu.n/hr., 85 m 2
5¢, Pumps for Crystalli-

ser Feed 26 ocu.n/hr., 30 m 2
53, Pumps for Circulation 273 cu.m/mr., 70 & 2
54 Hoater 624 sqene 1
55¢ O-Xylene Drum 25 cu.n 1
56. Pumps for O-Xylen. 20 éu.n/hr.. 30mn
57. O=Xylene Column g 1400 x 40000 wm 1
58, Circulation Pump 2% cu.a/hr., 30 2
59, Reboiler 124 sq.n 1
60, Cooler 17 sq.n 1
61. O-Xylenc Condenser 565021370250 m 1
62, ixial Vent{Istor $ YT30 x 300 2
63. Reflux Drum 5.2 8qem 1
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P ¥ S —da 4,
64, Pumps for Reflux 18 Cu.n/hr., 45o 2
65. O-Xylene Cooler 17 sq.n 1
66. By-product Vessel 25 ocu.n 1
67. Pump 20 ou.n/hr., 30m 1
€8, Stubilizer f 1000 x 34000 wn 1
€9. OCirculation Puup 45 Cu.n/hr., 60 o 2
70. Reboiler 43 sq.n 1
74+ Condecnscr 48 8q.k 1
72. Reflux Drun 8 ocu.n 1
73. Punps for Reflux 8 Cu.n/¥r., 45 n 2
74 Filtcrs # 219 x 1200 wn 2
75, Preheater 152 8q.n 2
76. Preheater 270 sq.n ]
77« Heater Radiation

Section 00.9 sq.n 1
78,  Resctor § 3000 x 4670 mm 1
79, Jet Bjeotor 5 kg wir/hr. at 0.2

atn.

80, Bffluent Condenser 5650x2280x300 mn )
8f. 4xiel Ventilator 2470 x 500 mn 2
82, Lfter Cooler 35 sg.n 1
83. Separator 4 ocu.n 1
84. Rcoycle Gas

Compressor 30240 N ou.n/hr.

101
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1. 2 23 4o
85, 041l Pump 24.6 cu.n/hr, 10m 2
86, Stcam Turbine for

compressor 450 KW, 9850 R.P.M. 1
87. Startup condenser g 682 x 3500 mn {
88. 011 Cooler for

Conpressor g 419 x 3050 mu 2
89. 0il Filtcr for

Comprcasor f 194 x 325 mu 2
90, 011 Vessel 1990 x 2110 x 2235%5um 1
91, 0Oil Struiner f 600 x 850 nnn 1
92, Ventilutor 2880 cu.m/hr., 2900 .

RPM

93. Nauptha Churge Tank 3000 Cu.u 2
94. Reforuatc Tank 3000 ocu.n 1
95, Tenk for Light

Reformate 1000 cue.m pd
96. Lrouctics Tenk 500 cu.n 1
97. Benzene Tank 150 cu.n 1
98, Crystelliszér Storcge o

Tank 3000 cu.o 1
99, Tenk for Mother

Liquor 3000 cu.n 1
100, Tenk for O-xylene 1000 cu.n 2
101« Fuel 011 Tank 500 cu.m 1
102. Tenk for Gas 500 cu.m 1
103, Tank for Methanol 1000 cu.n 1
104 Xylene Pre-cooler § 6000x3840 nu 1
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1s e £ 2 ba
105, Heut Bxchenger 94 sq.Dd 1
106. Chiller 77 sqem 1
107. LEthy'ene Seperator 2.5 ocu.n 3
1028, Centrifugul Coupressor

for Propene 2115 ou.u/hr. $
109, O0il Punp for

CoRpressor 6.9 cu.n/hr. 2
110, ©0il Dru g 600 x 1300 ma 1
111. Propene Cordenser 355 sq.n 1
112. Propane Recelver 3 cu.l 1
113, Reciproocsting

Coupressor 4400 cu.n/hr. 1
114, ©0il Pump for

Comprcssor 2.7 cu.n/hr. 2
115, Hect Lxchenger 435 sq.n 1
116, Booster Propene

Compressor 80 ocu.n/hr. |
117. Pre=cooler 46 la.m 1
118, Propune BSxpansion

Vessel 1.5 cueia 1
119, Ethylene Receivcer 3 cu.n 1
120, EBEthylene Storuge

Vessel § 2480 x 7000 o 3
121. Pre-Cooler 86 sq.u 1
122, Xylene Heater 26 sq.n 4
123, air Cooler 350 x 460 x720um 1
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1, 2, 3, 4.
124, Xylene Melter 3.5 cu.n 1
125. PFeed Tank 150 cu.n 1
126, Xylcne Storege Tank 70 cu.lm 1
127. Storage Drun 8 cu.n 2
128, Xylene Tenk 12 cuem 1
129. Vecuum Blower 8700 cu.o/br. 1
130. Vacuuw. Rotury Pilter § 3000x3400 .u 1
131, Screw Prcas 1.5 t/hr. 3
132, Conveyor 5¢5 LW 7
133« 4absorber 4.7 cu.n 1
134, Blower 450 cu.n/hr. 1
135. Conconser 24 8q.1 1
136, Heater 10 sqe.d 1
137. Separutor 1.9 cu.m !
138, Weter Separctor 0.75 cu.n 1
139, Feed Puups 22 cu.n/hr. 2
140. DPeed Pui.ps 30 cu.m/hr. 2
141, DPeed Punps 40 cu.m/hr 2
142, Feed Pu.ps 18 cu.m/hr. 2
143, 4Lylcne Punps 25 cu.n/hr. 2
144, Xylene Pucps 50 cue.n P
145, Punp for Puel 0il 50 cu.n/hr. 2
146, el Punp for Heater 5 cu.u/hre 2
147, Punp for hethanol 5 cu.c/hr. 2
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Sheet 8 of 8
1, _2s 3, 4,
148, Circuletion Pump 150 cu.n/hr. 2
149, PYeed Punp 30 cu.n/hr. 2
150. Xylene Circuletion
Punp 150 cu.n/hr. ]
159. Punp for Filterate-I 20 cu.n/hr. 2
152, Pump for Filterate-I1 16 cu.n/hr. 2
153, Xylene Puup ZOHEE.m/hr. 1
15¢., Xylene Punp 5 cu.un/hr. 1
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. TR

Cepecity & 142,000 tons/year

8.No. Desoription Sise Quanti ty
1s 21 _Li 44
1. Fume SJcrucber Fen 1090 cu.x/min. 1
20 Drycr Fen 1840 cu.n/uin,. 1
3 Dust Fan 1090 cu.n/min. 1
4 Neutralizer agitator 22 KW 1
5 FPume Scrubber Centri-
fugel Punp 234 cu.n/hr. 2
6. Slurry Punip =
Centrifugal type 25 cu.n/hr. 2
Te Dust Scrubber -
Centrifugsl Puup 198 cu.m/hr. 2
8. Sunp Pump - Centri-~
fugal type 4 cu.n/hour 1
9. Sludge Punp ~
disphrags type 120 cu.m/hr, 1 1
10 Process Punp =
oquare type 4 cu.n/hour 1
11, Neutralizer Dia. 4400 ma, 1
Hcight 5400 mm
12, PumeScrubdber 1090 cu,n/hr, 1
13, Dryer Scrubber 2120 cu.n/min, 1 4
14, Dust Scrubdber 1010 cu.n/uin. 1
15. Product Conveyor 21 _t/hour. 1 \
16, Granulator 187 t/hour 1
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hf A—gl 411 4.
17. Lump Crusher -

Rotary Drum Type 5000 kg/hour 1
18. Double Deck ragnetie

type 50 t/hour 1
19, Oversize Mill 40 t/hour 1
20, Condensate Puup -

Centrifugel type 5 cu.n/hour 2
21, Pume Stack g 3240 x 27000 mn 1
22, Condensate Tank 1.7 cu.n 1
23. Sulphuric Acid

Head Tenk 1 cu.a 1
24, Dust Scruboer Tenk 13 cu.n 1
25, Screen Feed Conveyor

No. 1 187 t/nr 1
26. Sorcen Feed Blevator 1:Tt/nr. 1
27. Screen Feed Conveyor

No. 2 93 t/hr. 2
28, Sereen Product Con-

veyor 7% t/hr. 1
29, Screen Oversize

Conveyor 40 t/hr, 1
30, Recycle Conveyor 166 t/hr. 1
3. Dryer Dust Conveyor 5 t/hr. 1
32. Dust Cycle

Conveyor 5 t/hr. 1
33, Procuct Blevetor 21 t/nr. 1
34, Coating igent Ble-

vetor 10 t/nr. 1
35 Screen Fins Conveyor 175 t/hr. 1
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e Citmee ) Der 6 x10° K.Cal/nr. 1
37. Coater Screw Conveyor 21 t/hr. 1
386 Coating Agent Screw
Feedcr ! ¢/hr. 1
19, Coating wgcnt Hopper 5 cu.n/hr. 1
406 Dryer Cyclone 1490 cu.m/nin. 1
4t Dust Cyclone 1610 cu.w/min. |
42 axmonia Vapor=iser 1.65x1 o® K.Calfhr. 1
43 Pume Scrubber Tank tv ou.n .. 1
44, Rotary Drum Dryer 5 ¢/hr. y
45, Rotary DrumCooler 21 t/nr. 1
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Indicative List of Plant & Eouloment
for

Eroduction of lyres and Tubes

Capacity : 500,000 Nos/yeer
8.No, Description Size Quantity
1, Banburry Mixcr - 1
2. Tube Extrudcr - 1
3« 3=Roll Calender - 2
4. Bilas Machine - 1
5. Band Building machinc - 7
6., Bcad Formcr - 1
7. Bead Wrapper - 2
8., Bead Flippcer - 1
9, Slitting Machine - 1
10, Tyre¢ Building Machinc - 15
1. Radial Tyrc Building Machine - 1
12. Curing Precsses 28
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Mapufacture of Cepent
Capacity s 1500 tons/day

S.No. Description Size Quantity
1. O 3 4,
STORAGE AND MATERIAL HANDLING
1. Grab bucket overhead
travelling crane 12.5 tonsx30m, 2
ad capacity
5 cu.n
2. Jaw crusher 400 tons/hr. 1
Je Apron feeder - 1
4, Feeding chute - 2
Se Troughed belt conveyor 200 tons/hr. 1
6. Double rotor Hamuer
Mill - 1
Te Belt Conveyor 100027000 mm
400 tons/hr. 1
8. Troughed belt -
conveyor 400 tons/hr. 1
GRINDING AND DRYING RLANT
9. Row grinding mill, closed
circuit side drive, -
central discharge. 70 tons/hr. 2
10. Single reduction
helical gearbox for
rav grirding mill 1600 KW 2
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aexure 1016

Shoeet 2 of €

1s 2-__ 3: 4,
11, Auxiliary Jear Box 30 K 2
412, Table Feeder with

woom drive p 2000 mm 2
13. Table feeder with

woom drive $ 1000 mm 4
4. 041l pumps - 4
15, Pump wita auxiliary

equirnent - pd
1€. Air compressor - 6
17. 01l Service tank - 2
18, Hot air furnace - e
19, Overhead crane, hand

operated tons 4
20, Bquipment for Blending

Silo - 4 Sets
21, Dust collector - rd
22. Storage silo - 4
2%, Silo Aeration equipment - 4

BOZARY KILU_SBCTION
24, Pump’ - 1
25. Rotary Air Compressor - rd
26, Discharge Boxes - )
27. High/Low Level .Indicator 1
28. Rotary Yeeder - 1
29. Constant head Feeder - 1
30, VYeigh belt feeder - \

11i
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Drag chain cunveyor

112

8heet 3 of &

e o 20 3 A
31. Dust collector - 1
32. Overflow air slide - 1
33, Prehecater complete with

cyclone and other

equipment - 1
34, Vaste gas fan - 1
35. Dust collector - 1
36. Rotary kiln complete 72m, 65 tons/hr. 1
37. Blower for cooling nose

ring - 1
38. Triple reduction helical

gear unit - 9
39, Diesel Bngine fer Auxiliary

drive - 1
40, Discharge chute - 1
4. Air quenching cooler 78 t/hr. -
42, Cyclone dust collector - 1
43, Dust screw conveyor - 1
44, VWor m reduction gear box - 1

GIRJUM BANDLING SRCTION
4%, M.8. Damper & Feed chute - 1
46, Push feeder - 1
4%. VYom reduction gear bdox - 2
48, Gypsum crusher 30 t/hr. 1
49, Troughed belt conveyor - 2
50. - 4
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11

ghect 4 uf 5

L. e e A
51, Triple rcduction gearbox ~ 1
52, Heat rceissant troughed

belt cenveyor - 1
53, l.S. Grill for hoppers - 6
4, Tablc feeder ¢ 2000 m 2
55, Worm reduction gearbdex - 2
56, Tsable feedor g 1000 o 4
57. Worp reduction gearbox - 4
58, Open circuit clinker

grinding mill 44 T/hr. 2
59, Single rcduction helical

geaxr unit 1600 KW 2
60. Pump - 2
61, Pump hoppurs - e
62. Rotary m=ir coapressor - 2
63, Dust collector’ - ]
64. BExhaust fan - Q

GRMANT RACKING & 2TOLAGE
65. 8ingle entry discharge box -~ 4
66. Dust filter - 2
67. Fan for dust collector - 2
68. High/lov level indicators = 4 sets
69. Silo aeration equipment - 4 sets
70. Chain ducke: elevator - 2

“w
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1. rIe — 4.
Ti. Vorm reduction gearbex - 2
72. Rotary screen - 2
73. Burge hopper - 2
74. 12-8pout rotary packing
machine . 80 toms/hr, 2
75 Zecd hopper - 2
76« Lazinated conveyor 7002500 mm 2
77+ Tlat rubber belt conveyor 800x1000 mm 2
78s Flat rubber belt conveyor 800x3000 mu 2
T79. Wworm reduction gearbdox - 2
80. Dust colleoctor - e 2
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dndicative List of Plant & Bguipment
for
iroduction of Bricks

Capacity & 40 Million Bricks/year

8.No. Deseription 8ize Quantity
T 2 . X
SLAX QUARRYING
1. Excavators - 1
2. Excavator, Universal Type - 1
Se Tip Wagons - 30
Ao Locomotives - 2
Ba¥ MATERIALS REQCRSSING
5e Box Feedcrs 90 cu.m/hr 2
6e Clay Crushers with tcethed
rollers 20 cu.m/hr 2
Te Doublec Shaftcd Tug M11l 11 cu.o/hr 2 |
8. Clay Clianer 12 mo/hr 2 {
9. Coarsc Roller 2 ;
10, Smooth Rollc¢r Crusher 16 cu.m/hr 2
11. Grinding Machine for Rollcrs - 2
12. Mctal Salt Conveyor 25 n 2 ‘
13, Belt Conveyor - 2
MOVLDRING
11, De-airing Fug Mill 2
15. Dc-airing Mixer 6000 bricks/hr 2 §
16, Du-airing Pump . 2
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T 2 = g
17. Dies - 4
18. Automatic Brick Cutting Tables 6000 bricks/hr 2
19, Revolving Column Loader 8 dbrackets, 2
6000 dricks/hr
20, 8helves Truck Capacity 112 dbricks 18
8 shelves
21, Blectric Transfer Trolleys Capacity 2 4
shelved truck
22, Transfer Platform Hand - 6
operated or hauled
23, Transfer Platform with - -6
turnable & 2 bridges
24, Elevator for dried dricks ggoo-sooo brioks/ 3
25, Storicd FPlatform Car - 12
ZRANSRORT 10 KILNG
26, Platform Coar for driud 12
bricks to kiln
27, Platform Cars for transport - 16
of fired bdricks
28, Kiln Cars - 20
MISCRLIANROUS
29, Pans for Kiln and Dryer - 4
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mx_umuﬁ.lm.&_mmm

Kreduction of Refractorics

S.No. Description Sise Quantity
L L 3, 4,

A. LIRS BHICK PLANT :+ 30,000 TPa

Snusbing Seotion
1. Laminated Trough

Conveyor 20 Tons/hour 1
2. Jaw Crusher, Single

toggle type 6 Tons/hour 1
3. Impect Mill 10 Tons/hour 2
4. Centrifugel Clay Milnl 3 Tons/hour 1
5 Teblo Peeder 500 litrcs 1
6. Ball Mill 1 Ton/hour 1
7. Dalecon Mill ! Ton/hour 3
8., Belt Blev. tor 20 Tons/hour 3
9. Belt Blev..tor 5¢6 Tons/hour 2
10, Vibruting Sereen 20 Tons/hour 3
1. AdAr seperctors 2.5 Tons/hour 3
12. Mugnetic Seperutor,

Drum Type 20 Tons/hour ]
13+ Vibrating Trough Con-

veyor
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|
8heet 2 of 6

1 [ _ z! 2‘ Al
14. Vibreating Pipe

Conveyors 10 Tons/hour 7
15 Dust Pilter, bug Air handling Cap.

type 6 chauber 15,000 cu.n/hr. 2

Mixinpg Sectiopn
1. Truvelling balence 750 kg. 2
' Eirich Mixer with

skip hoiset 500 litres 5
3. Bxtrusion machine

with doudble shaft - 1
4. Autometic Cutter 800/1000 pieces/hr. 1

Mowlding Section
1« Lifting arrangement

with pumping set for ...

presses 1500 Kg. 13
2, 8topper Pross -—2000 Pcs./28 hrs. 1
3. Blevator Press 2500 Pcs/8 hr. shift 2
4. Runner brick Precss-

Hand opersted 120 Pcs/hour 1
5 Rotary Tuble Press 1000/2000 per hour 1
6. Hydraulic spenéler =

Press 1000 pcs/hour 1
7. Prictional Screw Press - 8.
8. a) 041l Hydraulic Press 300 tons 1

b) O4il Hydraulic Press 800 Tons 1

' ¢) 01l Hydreulic Press 600 Tons 1

d) Oil Hydreulic Pres8—1200 tons 1

9. Bleoctric Hoist 1 ton 5

11%
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1, 2. 3, 4,
2xving epd Burnins Plant
1+ Chennel Drycrs 40 Trollayl.’ 33 12
2. Pusher machines 3
3. Llifting end lowering
errangeaent for tunnel
kiln cars. 10 Tons 3
4., Tunnel kiln 121 m, output
2200 tons/uonth, 1
5¢ Chamber kiln 20 chembe rs 1
6. BShaft kiln 33 tons/24 hours 3
Be SILICA PLANT s+ 10,000 Tons/Yeer
Srushipg Se¢ctiops
f« Jaw Crusher 15 tons/hour 1
2. Cone Crusher 10 tons/hour 1
3« Belt Blevctor 20 Tons/hour 1
4. Belt Blevator 6 Tons/hour 1
5« Megnetic Separator 400 x1000 nmm 2
6. Vibrating screen - 20 tons/hour 1
7. Ball Mill 1 ton/hour 1
8. Air Separator 2.5 tons/hour 1
9. Dalecon Mill 2 tons/hour 1
10, Dust Filter 20,000 m>/nr, 1
Mixing Jegction L
o Travelling Blence 1750 kg. 2
2, Birich Mixer 250 1litres 1
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Sheet 4 of 6

o L2 b M 4
4. Lime Mixisng Plant . - |

donlding Segtiorp:
1. Boyd Press 1920/hour 1
e, Lifting and lowering

equipuent 1Y2 Tons 9
3. Iriction Sorew Press - 6
4, 011 Hydreulic Press 600 Tons 2
5. Hand Moulding Tables - 8
6. Pneunatic Runwers - 8

Axying and Burning Rlept:
i+ Ohannel Dryer B m 8
2. Pushing machines FJ
3. Cheanber Kilns 20 Chanber

1000 tons/month 2

C. BASIC FLANT @ Capucity s 20,000 Tons/Yr.

Srushing Section
1+ Cone Orusher 19«17 tons/hr. 1
2. Maxeocoh Mill { Ton/hour 4
3. &ir Separator #§ 2100 na 2
4¢ Vibruting Screens 2500x1000 wnm 1
5. Belt EBlevectors 20 Tons/hour 3
6, Belt Blevturs 6 Tons/hour 1
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S8hoct 5 of 6
P N _ 3, 4,

7. Box Peedcr 15 Tons/hour 1
8. Impact Mill 8 Tons/hour 3
9. Vibrating trough

conveyor 20 Tons/hour 1
10, Vidbruting pipe

Conveyor 10 Tons/hour 6
11, Dust Filtcr 15,000 cu.n/hr, 1
12. Hoppers 25 Tons 28

Mixing Sectiop
1. Travelling belance, 750 kgs. 2
2. Birich Mixer 750 litres ' 3
3. OCL Mixer 600 litres 2

Houldipg Sectiont
1+ Hydraulic Press 800 tons 2
2, Brick Press 2000bricks/hour 1
3. PFriction Sorew Press - 4
4¢ Lifting and

Lowering arrangement 1/2 Tons 10
5. Blectric hoist 2 Tons 4
6. 0il hydreulic press - 2
7. Hand poulding

pnevnetic ranmers - 10
8., Blectric hoist 1 Ton 1
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Sheet 6 of 6
. 2y 3o 4
1 Channel Dryers - 10
2. Pusher nachines - 3
3. Tunnel kilns 15 u width x 168 n
long e
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Santore ot el 2t au s i 4

Capacity: 30,000 tons/year

yfo, _Tesoploilon . Y T — 7

1. Rotating Drum 6 min. oyole, 1
2 tons
2. B.0.T. Crane 3 tons 1
3e Disintigrator complete 750 mm 2 |
with accessories.
4. Electroma zmetic - 300x600 mm 2
Separator
5. Batch Weighing Scale with 1000 kg x 2 kg 1
Hopper
6. Batch Weighing Scale 500 kg x 1 k3 2
vith Hopper.
7. Batch weighing Scale 250 x 0.5 § 1
with Hopper.
8. Buckct. Blevator with two 5 tons 3
wvay chutes. |
9. Buckct Blevator with two 10 tons 1
way chutes.
10, Sheet Glass Drawing T, T
Moch nes system gi‘bg ::dth 3
'Pittuburgi'
11. Border cuttin; devices 2 cutting 3
suitable for Pittsburgh heads with -
sheet glass draving fine adjust-
machines. ment an
vidia cutting
wheels.

12. Automatic Breaking off & /
longitudinal and cross - 3
cutting device fitted
with air ocushion for
removal of ilass.
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vheet 2 of 2
I i B 1 7
13. Coolinz Flasos - 2 sets
14, Aedestos Rollers - 10 pair.
15, Batch Feeders Blanket type 2 tons/hr 3
16. Glass level recorder - 1
17. Furnace Pressure Control - 1
18. 0il firin; equi»ment For 90 tons of 1

glass per day

19. %i:g::?out refractory - 80 ton.

124
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MR 180
g

Capacity: 12,000 tons/yeer

8No. Description S8ige Quantity
1. 2 b 1Y 4o
BulCH HOUSE SECTION
1. Rotating drun 6 Min. Cycle
2 tons 1
2. E.0.T. Crenc 3 tons 1

3o Disintigretor
complete with

wcceasories 750 2
4. Elecctronagnetio

Seperator 300x600 nn 2
5 Betch weighing scale

with hopper 1000 kg x 2 kg 1
6 Beteh weighing scale

with hopper 500 kg. x 1 kg 2
T. Betch weighing scele

with hopper 250 kg. x 0.5 kg 1
8. Burkeet elevator -

with two-way chutes 5 tons 3
9. Burkect elevetor with

two-way chutes 10 tons 1

EURNLCE HOUSE

10. Regenerator glass tank
furnece couplete with
refractorics and steel
work, 80 ¢ 1

11. Batoh Cherger g 250 ™ 1
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Sheet 2 of 3
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12. Furnace, Znstruuent
Punel and feedsr
redianatics

Gleas level recorder
end contro.led

RN Y O

MeboP. Prest nmcchine
with fire polishing
end feeder fodn - 200rm

L-'0 rachine with
{eedor 4,20 - 200un

IS-6 sSec. r.achine with

single and double gob

pttachiLart and accessor-

iec including conveyor

with 90¢ pusher and

installed autounatic

lubricatior end feeder 9.4 - 220un

Teuperatuvs control
instruncat panel and
feeder henting
eicnentc.

LBER 3BCT.ON

Cherlton lenr complete
yith heatecrs. “otelly
nruffl=d 1200-260 mn

Charlton lehr 000-260 rn
CONPRLESON HOUSE

~iY COMPressor complete

vivk motor, starter,

aftor cooler end air

rcceivers. 8( cu.n/nir.
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Annezure 1. 20

Shcet 3 of 3

i, 2y . .2_.... ——oe 4
21, Lir compressvrs complete

with motioxr, starter,

after cooier and air ,

receivers. 25 cu.m/min. 2
22, Qecacrsting eai 250 XVi 1
23, Water softening

Plan* 11 cu.n/hr. 1
24, 1 No., Sof+ner Shell

with chlorin.tion end

dosing rlzut 1
25. VWwater storuge tank g 1000 x 1200 L. 1

BOTTLE ERINTING SECIION
26, LUouble colour printing

rachine 20 bottle/min. in

double colour

27. Docourating lehr 1100 n x 27 n,

127
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Manufacture

Annexure 1.21
Sheet 1 of 3

Capncitys 15‘hillion Pcs. Per Year

— olze

o auantity

3

4

Saxonia glass aggregate
mixer

Electric Hoist
Batch Bins

Weighing Flatform Balance

Turn Table
Magnetic Separatdr

Glass Melting Tank
Furnace

ULB_DLOWIN 7

Thin Ware Kotary Bulbd
Blowing Machine

Feeder

Lubricant Circulating Pump

Annealing Lehr
Adbertos Conveyor
Inepection Conveyor
Air compressor

011 Pump

400 litres
2 tons
1200 kg.
1000 kg.

12 tons/day

15«60 pcs/min.
Width %20 mm

6 litres/minute
5 kg./cm

560 mm x 12 metres
130 mm x 4 m
540 mm x 6 m

4 cu.m,/min,
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Annexure 1.21
Srecet 2 of 3

s -

A @ e . ARSI R | - - -

Carboruuc m o+ "fig

Jleeve ULr

S8leeve Shay: Nuatz, Collax
and Stop rna

Berealeo, o . caeve
Tube Alliey . hoilers

Turbo Blowe. 17G hedeiver
for Tube Blowing

Dravwiag iuols

Glass Tube Jrawing Machine #10-40 nm,9t/day
Inspection Conveyor 1100 mm x 4 m
Recu. nd Giz.ing Machine

for 20 Watt with Annoaling

Couvayor 40 pcs/zin.
Recut and fiazing "achine

fcr 40 Yo .it) aranealing

conveyor 40 pes/min,
Sorting M L -
Refracy -1y vale

Refrectogr, G="« sperating
equipment

Re~-=.acrory Lrough

L

Bur, - .. Muff . and
Peeder

8)eceve arrying vehicle
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Annexure 1.21

Sheet 3 of 3
1 2 3 4
34. Trough Carrying Vehicle - 1
35. Sleeve Preheating Furnace - 1
36. 1Trough Preheating Furnace - 1
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Annexure 1.2

Sheet 1 of 5
p— pe—
Oapecity : 2400 tons/yr.
8.No. Nescription Specificetion Quantity
. P L b P §s
1e High Lift Loader 1600 g,
3200 mm 1
24 Platform truck 800 kg. 2
3 Box Peeder 2-15 tons/hr. 2
4. 8ingle toggle 600-180 mm
Crusher 5 ton/hr. A
Se Movable Belt
Conveyor 400 mn x 8000 mm 4
400 mm x 3800 mm 4
6. Roller mill 2.5 cu.n/hre 1
7. High speed belt and i0nmnm
bucket type elevator 10 tons/hr. 4
8. Clay orusher 512 tons/hr. q
9. Toughed Reverse Belt
Conveyor 400 mn x 4000 mm 2
10, Bdge Runner 2.5 t/hr. |
11, Ball Mill for wett
grinding 4, 400 11t/1500 lit./
100/m111.charge.2,200/
700/45 e 7
12, Goods platform 1if% 2 tons, 4000 mm 1
13, Nagnetic separator 500 x 3000 mm 7
14, Vibrating shifter 3<% Bu.n/hr. 9
15, High speed agitutor, 12 cu. = 13
propeller type 0.3 cuen
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Sheet 2 of 5
La 2 s 7V
16 Diaphragn pump 400 Iit/min, 2
50 1it/min. 4
17. 8Semi-automatic
filtcr press 600 1it, 16 atw. 5
18, Belt Conveyor 1000x6000 mn 5
1000x18000 mn 1
19, Cutter for filter cekes - 1
20. Cuttipng teking of device - 6
29, De-eiring pug uill 4=8 tons/hr. 3
22, Platform C.r 1200x700 mn
80 ig. 12
23, Hend opercted wing |
punp 22 1it/min. 2
24. Vessel for glase
distribution 6
25, Bdge runner 300 @/hr.
26, Doeing vessel 10 11it. 8
27. Wwing type mixer 150 1lit. 1
28, Disintegrator 1 ton/hr. 1
29, Dlovable pletforn 400 % 10
30, Stetionary pieton
COmpr e8sor 25 ou.n/hr. 1
3. Cut ting of a:vice - 1
32, Seni-gutom: tic Jolley
nachine - 700 pcs/hr. 1
33, Counter current
channel sectional
dryer. 650 x 29000 mm 3
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Sheet 3 of 5
1, r 3 4,
34, Hend Operatod lever
Prees - 3
35, Verticel turning
uachine - 8
36, Hydraulic pres -
37, Mcchanical Jigger —
end tools - 3
38, Spindle revolving
press - 1
39, Vertical tuming
and copying nachine - 2
40, Autoautic presc 8000 4g. 1
41, Seni-autoratic prees 6000 kg. 2

42, Drying and glazing
production line 800 x 18000 mu 1
Length of the
dryers - 10000 mn

43. Air Coupressor 50 cu.n/hr, 2
«4, High 8peed propeller
type agitetor {1 cu.n 2
45, Mechenical jolley - 1 set
46, Prc press jollering -
" nechine - 1 set
47. Vibreting sifi.r - 1
48, Hand operated wing
punp - 1
49, Veseels for casting
slip 5 & 10 1it. 10
50. Intcruittcnt chawber
dryer - |
5. Twin Tunnel dryer 45 L 2
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Annexure 1,22
Sheet 4 of 5
1-. !. !. 4.
GLinkl NG
52, Circular sutomatic
glazing i.uchine - e
53 Propeller type
sgitator - 'y
54 ¢ Belt type glase
clcening mechine - 5
55 Oval shaped tub for
gleze - e
56, iutonatic glazing line - 1
57. Pressure glaz: conteiner 10 1lit. 3
58, alr Conprcssor 50 cu.n/hr. 2
JUNNEL SILN
59 Tunnel preheater - 1
60. Prcheater cars - 16
61. Dircot fired tunnel R |
kiln - | ‘
62. 4Kiln cer 2020x1380 ra 120 1
63, 0il tank 2 cu.le 1 |
|
64, Diesel 04l Burncre 50 |
65. Hydraulic Shifting
device - 1
66. Platforr. trucks 1300x700 18
67. Mixing nachinae 60 11it.
68, OGrindirz mechile - 3 ‘
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1a L I Y Y—
69. Flexible Shaft
Grinding 4
70, Tilting woigh bridge 500 kg. 2
7. High 1if¢ truck 1000 «g8. |
72. Low 1ift trucc - e
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Annexure 1.23
Sheet 1 of 4

Ww
£or

Chi e

Capacity: 1200 tons/year

S.No. Description Size Cuantity
Y - <l -1 . E—

LAY GELMDING &7 07 IOK
1. Jaw & Toller C..sher 1 ton/hr. 1
2. Edge ..u.mer with Fon and

Grindir. btone 4 ton/8 hr. 1
3. Edge funner (large) with

Pan and Grinding Ctonc

with automatic conveyor and

sieving arrangementc. / ton/8 hr. 1

"CLAY MARING SZCTION
4, Ball Mills 1 ton/charge 5
5 Ball Malls 0.6 ton/charge 7
6. Double Acting Diapharam

Pump for Filter Unit 50 litres/min, 1
70 =do=- «d0= 1
8. Single Acting PDiapharam

Pump for Tilter fvup Unit - 4
9. fuging ‘otary k= chine - 1
10. Pug-ing sotar  wachine - 1
11. Automstic Vacuuri fug (1411

with Lovary Cutters and

rushers, with Vacuum pumpe 1 ton/hr 3
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1 2 3 4
e
12, Screw Blungers for
mixing clay. | T 6
13. Agitators - Set of 4
14, 36 Chamber Filter fress - 4
15. Vibrating Sieves - 4
16. Magnet, Stationery - 1
17. rerro filters with Hectifiers = 1
18. Weighing Machine - 1
MAKING SECTION
19, Jolly & Jiggers
\Crockery making _
machine¥ 11800 pc/® hr. 27
20, Semi sutomatic Cups
Making lMachine 3000 Pc./8 hr, 1
21, Semi automatic Flate
Making Machine - 1
22. vrier ; Handling 1
10,000 pecs.
23. Driers ; each/3 hr, 2
24, Driers ) 1
25, i 710
25. VerticalJiggers SCrockery - 14
Finishing Machine
, 26. Drier 8000 pOB/B hr, 5
27. Drier 10000 pos/8 hr 3
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Sheet 3 of 4
1 2 - 3 4
28, gpray Eunl - 1%
29. Air Compressors - 3
QLAZING & GLAZE CLBANING SECTION
30, Glage removing machine - 4
31. Glage Sieving and cleaning
Unit - 1
32. Vibrating Sieve - 1
CASTING SECTION
35. Casting Blungers - 6
ASTR HE U SING PLANT
NORSISTIRG OF LUCT LINRE
:N\n.:a|;0\l}:y9d;{:l.‘:Mom.u];
34. Heat Exhaust Fans 120 ocu.n/min. 8
35. Blowers ) - 4
36. Heat Bxhaust Fans - 4
37. Duct Lines fully insulated - 1
38 Duct Lines Length 215 m 1
39. Kiln § 5400mm,6.5 tons 1
40. Kiln 6000mn § 7.5 tons 6
4. Kiln : 6600ma #, 9 tons 2
42. Chimney - 4
43, Bisocuit Kilns - 2
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Annexure 1.23"
Sheet 4 of 4

4

DeCORATION SERCTION
Electric Furnaces

Electric Kiln (Truck Type)

Printing Machines for
Cups & Plates

Rotary Conveyor

Conveyor

mmmm

ag Pyrometers
b) Thermocouples

-

SAGGAR MAKING SECTION
Decentigator

Sieving Chamber with
Rotary Screen

Saggar Clay Pugging
Machines Vertical Type

Friction Yresses

{1 ton/8 hrs.
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Wlﬁl.ﬂw

Ereduction of Jenitaryvars
Capacity : 5000 tons/year

3.No, Description S8ize Quantity
—TO !. !O _‘.

Blunger with elec. motor 1800x1500 mm 4
lt‘rr er, switch, gearbux

and rotating bludews

2. iigh Speed blunger with

elec. motor, atarte:,

svitch, gear box an

rotatix'u blades. 1800x1500 mm !

1.

3., Blunger with elec, mo%or,
starter, switch, gear
box and rotating blades. 2400x1500 mm 4

4, Blunger for scrap and
press with elec. motor,
starter, switch, gear
box and rotating
blades. 1500x1500 mnm 4

5. Agitator with elec,
motor, starter, ,switch,

ear box and rotating 12
lades. § 3000 na
6. Mptorisesr Sifters with
“ electric magnets - 4
7. Filter Press, hydraulio 4
closing. f900 mm / 1
8. tam Fump 4 cum/hy 225 mm
! stroke 6 J
9. Diaphraga Pump 2.5 cum/hr 1
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) —Z ] o
10, Qentrifugal Pump, TUNT 40 cu.m./hr 3
11. Ball Mill # 600 x 600 am 1
12. 3:;:3:1?&?!3 Mill with 500 kg/hr :
13. Dewatering pump ;go-cuam./hr. \

MILL dQUJR
14, Ball Mill with elec.

motor, starter, drive etc. 1500 kg. 5
15. -do- 500 kg. 2
16, Pump, rudbber lined 6.7 cu.n./hr 2
17. Ram Pump 2 cu.m./hr.,

225 ma stroke 2

18. Agitator 3000x3000 mm 2
19, Electric Travelling

Hoist 750 kg. 1
20. Jav Crusher 2 t/nr. 2
21, lLater SupplyPump 8 cu.a./hr, 2
22, Devatering pump 13.4 cu.n./hr 1

dLici PREPAGATION
23, BellMill with elec.

motor etc, 900x900 mm 2
24. Glase Mixers 200 kg. 3
25. Blungers 1500x1200 =& 2
26. Agitators - S
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Annexure 1.24

Sheet 3 of 5
Y 2 3 4
27. Motorised sifters 2
28, Diaphragm Pump, kecipro-
cating type - e
CASTING
29. agitators - 9
30. Jdam Pump 225 mm stroke,
2.9 cu.an./hr 2
3. Ram Pump 150 mm stroke,
1.8 cu.m./hr. 1
32. Diaphragm Pump - 5
33. Pump 3.6 cu.m./hr: . 1
34. dunidification plant with
dampers and ducts 800 1/nr. __ 6
35. Humidification plant in-
cluding steam heating )
arrangement 1600 1l/nr. 6
36. Fully automatic oil fired
boiler 2750 ¢/hr. 1
37. Shop Heater 200.000 K.Cal. 5
£14L07 ELANT
38. Ball Mill 500 kg. 1
39.  =do- 50 kg. 1
40. Diaphraga Pump 2200 1l/nr. 1
41, Agitator - 2
42. Blunger - 2
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43. Filter Press $ 450 mm 1
‘40 Jar Mill -
435, Motorised Sifter 450 ma 1
4€. Top Hat Blectric Kiln 60-70 pos. 1
47. Tile Press - 1
IHSPECTION & GLAZING
48. Inspection booth with
exhausting arrangements - 17
49. Spray Booth ) - 8
50, 8pray Booth (Refire) - 4
K1LES
51. Kiln 011 fired fully
muffled tunnel with
hydraulic propelling
gear, ’ 120 » 2
52. Kiln, o0il fired, fully
muffled <tunnel with
hydraulic propelling
gear, 67 m 1
53. Gear Pump 2.7 cu.n./hr, 3
SIRSUM PLANT
54. Pulveriser ) - 1
55. Calecining Kiln - 3
56. Disintegrator - 1
57. Dust Bxtractor - 1
58. Jaw Crusher - 1
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K 2 3 ’

MOULDING
59. Mixer complete 2
60, Jigger Jolly , - 1
61. Exhaust fan - 4

COMERESSOR/GEN, HOUSR
62, Standby Diesel Gene-

rating Set ) 375 kv 1

63. Centrifuge - - 1
64. Cooling Tower t
65. Centrifugal Pump Unit 6.7 cu.n/hr. 1
66. ~do- 1.6 cum/hr 2
67. -do- 22,5 cu.m,./Pr 1
68. Air Compressor for

Generating Set. - 1
69. Air Compressor 300 cfm. 2
70. Battery Charger 1

CONVEYOR CASIING
T1. Complete unit for casting

ﬁzztz:cdi;gl?d::gt::;:-otc. 900 pos/day 1
72. Agitator - 1
73. Diaphragm Pump - 2

144




~ —

l UMITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
NIDC STUDY FOR CAPITAL GODOS INQUSTRIAL PROJECTS IN IRAN

Annexure 1,25
Sheet 1 of 2

T e

- Capacity: 2100 tons/year

S.No, Description Size uantity
1 2 3 4
Slip and Mill Houge
1. Ball Mills 8800 kg. 4
2, Alr Compressor 50 ofm. 1
3 Transfer Pumps, rubber lined - 6
4, Measuring and Mixing Tanks 18,500 14t. 4
5e Blungers 10,800 1it. 3
6. Scales 500 kg. 3
7. Run off Arc. 5800 1it, 1
8., Flow Control Pump 150 mm 2
Rust Proparation and Yress
9. Filter Press 800mm x 60
plates 2
10. Cake Drying Kkilns 20 tons 4
1, Tippler and Clay Braker 3 tons/hr 1
12, Elevator 10 tons/hr. 3
13. Hoppers 90 tons 5
1. Conveyor 10 tons/hr 1 ‘




) I

146

+ UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
NIDC STUOY FOR CAMTAL GOODS INDUSTAIML “;’:.:;T:lrlz ”1“:25
Sheet 2 of 2
1 2. 3 4
15, Tile Presses 235 sq.m./hr. 17
16, Sifter 3 tons/hr. 1
17. 4ir heater 3 million BTU 1
18, Magnetic Separator 9000 1litros/hr, 3
19, Dust sxtractor 25000 cfm. 1
kiln Soctiop
O TR g nguttine 55 8/75 1
21, Glost Kiln complete 84 m, 1
Qaze Preparation:
22, Ball Millg 1800x1800 mn ]
23, Agitator - 1
24, Ball Mills 750 x 750 am 2
25, Set Jar Mille 6 Jars 1
26, Hoists 3 tons 2
27. Frit Kiln Complete 500 kgsa. 1
28, Mixer 400 litres 1
Slazing
29, Glasing Machines 2:0 sq.m,./hr., 3
30. Manorail Conveyor 110 m,
31, Sorting 155 sq.m./hr. 1
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Sheet 1 of 6

Capacity: 4000 tons cane/day.,

1. Unloading Crane Capacity: 5 tons- 2
30 M,

2, Feeder Tables 6100x6700 mm 2

Je Main Cane carrier with 2100 mm wide x 1

roller chain and drive 25m long.
4, Auxiliary Cane carrier 2100 mm wide x 30m 1

with Roller Chain. long.

5 Cane Carrier Drive. 60 HP, Speed 3-12 1
metres/minute.

6. Cane Levellers and 2200 mm wide x 1

Cutter. 44 knives.

7. Cane Crusher. 3 Rollers each 1
960 mn dia. x 2100 ma
lon;.

8. Cane Mills complete. 3 rollers each 960mm 3
dia, x 2100 mm long.

9. Juice Gutter, Plate thickness ®mm,

: copper sheet lined,

10. Bagasse discharge - 1

chute.

11. Mill reduction - 1 set

’ ‘@arings. _

12, Steam Turbines 900 BHP, mgerhu-

téd steam 18/21 ./cn )

300/400 603.00
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T 4 D S [
13. Mill Gearing;. 900 BHP 4
14, ‘ater meter. 100 cu.m/hr x 30 mts, 1
15. Measurini Tank 5 cu.m 2
16. Centrifugal Pump. 100 cu.s/hr. 1
17. Screen. 400 tons/day 1
18. Chokeless Pumps 100 cu.m/hr x 10 mts., 2
19, Chokeless Pumps 250 cu.m/hr x 10 mts, 2
20, Juice Tanks, Copper
lind,
21, Centrifugal pumps 250 cu.m/hr x 15 mts, 2
22, B.0.T. Cranes 20 tons capacity, 1
span 24 metres.
23, Bagasse Elevator 1500 mm width x 17 mts., 1
24, Bagasse Conveyor, Return 1500 mm width 1
type.
SLARIFICGATION RPLANT
25, Automatic Juice Weith- Cap. 100 ton/hr. 2
in: Scale.
26, Centrifugal pumps. 250 cu.n/hr x 30 mts. 2
27. Vertical juice Heater. 250 sq.metres 5
28, Condensate Receiver, - 5
29. Hot Vater Condensate - 5
Receiver.
30. Hot Vater Condensate
Pump (Centrifugal Type) - 5
31 Continuous juice 250 tons/hour 1

Sulphitation Vessel.
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32. Milk of lime proportion- - 1
in; device.
33. Sulrluted juice 25 ocu.a. 1
Collectiny Tank
34. Centrifugal Pump. 250 ocu.n/hr x 40 mts. 2
35. Cane juice Clarifier. 11 ate. d4ia, 4 compart-
aents.
36. Clear Juice Receivin: - 1
Tank.
37. Centrifugal Pump. 250 ocu.m/hr x 48 ats. 1
38, Continuous sulpher 80 ig/hr, tray 2
burner wvith sembber area - | sq.nt.
g-u cooler.
39. Continuous Sulphur 60 %/hr. Tray
burner with Scrubbder area - 0,6 8Q.8, 1
Gas Cooler.
40, Air Compressor 800 cu.m/hr 1
41, Air Compressor 400 cu.m/nr 1
42, Rotary lime slaker 1220 am dia x 4800 = 1
and Classifier. :
43. Lime milk storage Cap. 25 cu.n 2
Tank.
44, Milk of Lime Pumps. 0.8 cu.n/hr 2
45, Vacuum Filters. 2400 me dia x 4900 == 3
40 sq.nts. fil1tefing
area.
46, Condenser injection 20 HP 1
and Vaocuus Pump.
47. Centrifugal Pumps. 50 ma 2
48, Peeder Mixer. S5 HP !
49, Overflov Tank 5 cu.a 1
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T 2 — 3 1

50. Muj Circulation pump - 1

51. Hot Water Pump 1100 1itre/hr, !

60 m head.

52. Cyclone Separator - 1

53. Bagcillo shifter 1

54. Belt Conveyor 20m 1
EVAPORATION & BOILING

55. Quadruple effect 5000 sq.m (Total) 1
evaporator.

56. Condensate Extraction - 2
Pump.

$7. Syrup Bxtraction Pump 100 cu.m/hr, 30 m, 2

58, Continuous Sulphation 85 tons/hr 1
Tower

59. Syrup and Molasses 450 cu.m 15
Storaze Tank.

60. Vacuum Pan 260 sq.m 7

61, Crystalliger 30 tons/hr. 1

62, Vacuum Crystalliser 50 tons/hr 2

63. Condensate Receiving 2450 mm dia., 1
Tank. 3650 mm/hr

64. Centrifuzal Pumps (GM) 70 cu.m/hr, 15 2

e CONDERSATION

65. Multijet Spray Barometer 1850 mm 1
Condenser.

66. Multiget Spray Barom- 1220- mm 7
eter Condenser.

67. Centrifugal Injection 1800 om/hr. 20m - 7
Water Pump.
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with hot air blow ng
arraniement.
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I~ 2 | 7
68, (- ..irifugal Injection 900 cu.m/hr,20m 7

“ieAer Pump.
69, Centrifugal Spray Pump. 2500 cu.m/hr, 14m 4
70. Spray Pond Equipment o

with Chokeless nozzles. - 1 set
71+ Crystallizer 65 tons 7
72, Water cooled type M.S 65 tons 8

Crystallizers. _ )
73+ Semi-automatic Centri- 500 kg, ¢ 1250 mm 20

fu:als (Hiih Speed) x 260 mm
74 High speed semi- 500 g, # 1220 mm x 12

automatic centrifugal 610 mm -

machine.
75 Puz mills
76, Molasses Tank 8
77. Hot water pump 110%, 5 an 1
78. Compressed Air Plant For 32 Centrifuial 1 Plant

Machine.

79. Ma.:ma mixers - 5
80. Molasses Tanks - 6
81, Magma Pumps - 6
82, Sugzar melting ‘ank 10 tons/hr. 2
83. Centrifugal Pump 75 cu.m/hr, 30m 1
84, Grass Hopper' complete 1500 x 1500 mm 2
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Shect 6 of 6
T =2 g
85, Suzar Blevator 15 tons/hr 2
86. Vibratory su_ar Feeder 10 tons/hr 4 duete 4
87. Sugar weighing machine 150 kgs. 3
88, Ba.gini machine 150 bags/hr. 3
89, Molasses pump - 6

90, Molasees wigh socale
$IRAM GENERATING PLLNT

91, Steam boilers, bagasse/
oil firead.

POVER PLANT

92. St:am Tubro alternator
set.

[ ]
MISCELLANEOUS EQUIPMENT
93. Supportinf Structures,
v

8, valves, platforms,
railings etc, etc.
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2500 kw.
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annex.re 1.27
Sheet 1 of 7

e M & ept

Manufacture of SEar Frop Boot Roots

Capacity: 2000 tons Beet/day

8.No. Discription Cuantity
1 2 4

% ‘:‘

Veigh Bridgcs 3x122, 15 tons
Beet Roots piling machine 100 t/hr

vashing and Cleaning
machine 25 taps 30 kg each

Silo
Leaves separator -
Stone iemover -

Centrifugal Pump 750 1it/min, 15

Vertical Pump 200 1 /min, 8 m

ERBRARATION SECTION
Separator ) -

Crusher -
Root “washer 3000x1000 mm

Collector (Tank)
Centrifugal Pump 250 1/min, 15u

UASHING ABD TRANSPORD OF Bi.] KCOT

Beet Root Lifting wheel ¢ 12m; 800 mm
broad 600 mm deep
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Arr exure 1,27
St 2 27
T, 2, 3. g.
15 Vertical Pump " 1001 /min. 10m 1
16, VWashcr of bect root Length 1t 8
width: 1600/2000un 1
17« 4ir Compressor 10.8 cu.m/hr, Eatm. 1
18, Jigging Bieve 600 x 5000 un 1
19, Disinfectioner 1
20. Blevator 1Tn 1
21s Centrifugal Pumpse 7500 1 /min. 15 © 2
22, Clarifier 600 cu.m/hr. 1
AUMR IREAIMENZ SROTION
23. 8ilo 2,52 4.5x2 3 1
24, Cutter for Best Root § 2u, 22 opening
knifes box 2
25, Chutes - 2
26, Belt Conveyor 60 t/hr.
650 mm x 10 1
J18IRIBUTION
27. Pump Separstor 1000 x 6500 ma 2
28, Pulp Mixer # 2000x5000 um 1
29, Bxtraction Machine 1500 t/24 hrs. 1
30, Sorew Distributor - 1
31, Squeeser £ 1500 x 1200 o 1
32, Pump 2200 1/min.33 1
3535. Heater 110 sq.u 2
34, Heater 30 B3 !
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Shect 3 of 7

1o 2. 5. 4
35. Pump 3501 ‘Min,.,35 u 2
36, Tank $ 1500 x 2000 rm 1
37. Iresh Water Pump 625 Y/uin, 3% o 2
38. Centrifugal Punp 2000 1it/min. 10u 1
39. Juice Distridbuting

Punp 970 1it/min.,20 o 2
40, Pulp and Raw Juice

Separator £ 1400 x 2100 1
41. Pulp Pump 100 1it./min.,15 o 1
42, Pump 60 ou.n/hr.,8 m 1
43¢ Rake Conveyor # 500x14000 mn 1
44. Pulp Press g 900 m 3
45. Belt Convuyor 500 x 12000 mm 1
46. Pulp Separetor 1000 x 6500 um 1
47. Pre-line washer 1200x2300x7200 mm 1
48, Milk of Lime Dosager 1400 mm x 1650/2250x

1650 mm
49. Sand/Btone Beparator 450 mm x 525 um
- 00 x 900 rw 4

50. Centrifigal Pumps 70 cuen/hr., 35 w 2
51. Heat Exchanger 65 sq.u .
52, Heater 65 sq.z
53 Trough 1200x. 200x720.° -, 1
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Annexure 1.27

Sheet 4 of 7

1, 2, 3. 4,
54, Centrifugal Punp 70 ou.z/hr, 12 o 2
55, Saturetion Vat # 1400x 10000 2
56, Circuletion Pump 360 cu.n/hr 1
57 Mlters 20 sq.n 2
58, Oarbdbonate Juice Vat 5000 mm high 1
59. Condenser # 800 x 1430 mn 1
60. Air Pump 24 cu.m/nin. 1
61. Centrifugal Pump 6 cu../hr., 25 n 2
62. Berew Conveyor § 400x12000 nm 1
63. Mixer $ 1000 x 4000 wn 1
64, Container 10 ou.n 1
65. Centrifugal Puup 63 ou.n/hr., 55 o 5
66, Pilters 10 sq.n 6
67. Vat 1500 1 <
68, Pump 350 1/min, 10 & 1.
69, Mixing Vat 1800 x 2000 mm 1
70. Centrifugal Pump 6 cu.m/br, 25 & 2
71« 4Alir Compressor 22.3 ou.u/hr.f ata. 1
72, Juice Purification

Container 8 cu.n 1
735, Bwectener and Softner 48 cu.c/hr, 1
T4 Vat 8 cu.n 1
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annexure 1,27
Shect 5 of 7

4.

EYARORATICN
Bveaporators
Centrifugal Punps
Centrifugal Pump
Centrifugal Pump
Vats

Hot 8tcam Cooler
Pump

BaklNG, PROCRSSING LMD DRYING & STOCKING

Reservolr

Pump

Reheater

Filter

Vat

Centrifugal Punp
Vat

Centrifugal Pump
Reservoir
Boiler

041 Pump

Mixers
Distributor
Centrifuge

2300 aq.nm

400 1/min, 30
800 1/min, 30 u
100 1/uin, 30 u
1000 x 1500 L
20 t/hr.

100 1/min., 80 m

g 1250 x 2000 un
200 1/min, 40 n

15 sq.n

$ 1400 x 1600 i
420 1/min, 25 m

$ 1250 x 2000 tm
200 1/pdn, 30 m

12 cuem, 30 ¢

75 ®sq.n

35 tons

800 x 3500 zn

25 tors/hr.
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1. R 3e 4,
96, Counter current baromctric
condenser 7 t/hr. 2
97. Separator P 1400x2000 m 2
98. Container $ 1200x1200 mm 2
99, Vacuum iir Pump 22 cu.m/min, 3
100, Centrifugel Pump 7000 1/min., 30 m 3
101, Vat 20 cu.nm 2
102, Vat 30 cu.m 1
103, Rescrvoir 80 cu.n 1
104, Pumps 840 1/mir. 6
SRIING, BRIQUETTLL
105. FRake Conveyor 500 x 12000 mm 1
106; Screw Conveyor $ 400 x 3000 mm 1
107+ Furnace 1 set
108, Rotary crum drier $ 2600 x 14000 mm 1
109, Fen 55 LW 1
110. Dust Collector § 3800x3000 mm 1
111, Tube Dust Collector § 30Cx4000 mm 1
112. Tube for Hot Vapour P 2150 x 4000 mm 1
113, Bxtraction Helix $ 400 x 8000 mm 1
114, Baguire Screw Convey= A
or § 400 x 5000 mm 1
115, Bagging Weigh Bridge 100 kg. 1
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Annexure 1.27

8heet 7 of 7

1. 2. 3 4.
196. Magnztic Separator g 300x 700 mm 1
117. Tecding Sorew Convey-

o § 300 x 2000 mn 1
118. T:y Pulp Press 3 tons/hr. 1
119. Ccreen - _ 1
120, Cy>lone $ 1200 mn 1
121, Screw Conveyor # 150 x 5000 mm 1
122, Hciset Block with

Trolley 500 kg. 1
123, Peeding 8ilo § 1250 x 1500 mm 1
124, Belt Conveyor 650 x 12000 o 1
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Annexure 4 .28
Sheet 1 of 4
G t of & cnt
for panufacture of
cpet e 0 from tto
Capecity : 100 tone/dey
8.No. Description Size Quantity

] 2 — 3 4

1. Scecd Cleaner - 2
2, Drum type Electro-magnct - 1
3« Cyclone and Shcct Metal Fiping - 1
4¢ Fecd Elevator, Scruew Conveyor - 1
5« Cotton Sciud Huller - 2
6, Shaker Scparator - 2
7. Hull and Sced separator ) - 2
8, Hull 3eater - 2
9. Mechanical Transport Equipmont - 1

comprising Rotor Lifts,
Screw Convoyors, cote,

X G SECTI
10, Ist Cut Lintcrs - 6
11 2nd Cut Lintcrs - 6
12, Automeotice Saw Sharpcning - 1
Machine
( 13, 8aw Cylindor fLsscmblies - 1 ‘
17« Lot Dust Control Systcm - 1
15 Lot Lint Flue Systen - 1
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Annoxwe 1.28
Sheet 2 of 4
g 2 -1 1
16, Lint Cleaner - 1
17. Mechanical Tr=nsport Equipment
comprising Rotor Lift, Scroew
Conveyors, Ventilators - 1
Q1L MILL PLANT
18, Buckct Elev.itor - 1
19, Roller Mill - 1
20, Elcvator 5m 1
21, 01l Expcller - 2
22, Cake Convcyor 10m 1
23, 041 Convcyor 5 m 1
24, Centrifugal Pumps - 3
25. Rotary 3Serecn - 1
26. Unfiltered 041 Tank - 1
27. Pilter Pr.osses - 2
28, Filtercd 011 Tank - 1
SQLYENT EXIRACIION RLLNI
Rreparatory Paulpment
29, Fecd Elev:tor - 1
30, Magnctic Drum - 9
31, Cake Brcaker - 1
32. Corrugat.d Rollcr 117 - 1
33, Inclinud Chain Conv. or 25 m 1
BT, CTIOk ‘
34, Inlct Rotrry Valvw. - 9
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Annexure 1.28
8heet 3 of 4

] 2 Z

35. Feed Hopper 1

36, Bindicators 2

37. 8olvent Tigsh: Tntermediary 1
Meal Chr.» Conveyor

38, Bxtractc . lMeo) Hopper 1

39, Intermcainry Rotary Valve 1
MEAL DES LVENTISING

40, Bteam Jacketed Dricrs 3

41, Desolventiser Toaster 1

42, Jacketed Rotary Valve 1

43, Wet Dust Catcher 1

44, Horizontal Surface Condenser 1

45, Final Gas Cooler 1

46, Safcty Waste Water Desolventiser 1
RLETILLATION

47, Main Miscella Tank & Decanter 1

48, Miscella Still 1

49, Horizontal Surface Condenser 1

50, 041l Heater 1

5{, Stripping Column 1

52, Surface Condenser 1

53. Main and Safety Water Solvent 1 -
Separator

54, Solvent Receiver 1
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Annexure 1.28
Bheet 4 of 4
i 4 - !
55. Steam Bjectors - 4
SOLVENT RECOVERY
56. Special Tolvont /011 Absorption - 1
Unit
57. Miscella Evmporator - 1
58. Surface Cooler - 1
59. Measuring & Automatic Safety - Lot
Controls
SONDITIONING AND CONVEYING
60, Meal Cooling Conveyor 25 a 1
é1. Dry Cyelone - 1
62. Rotary Valve - 1
63. Air Fan - 1
64, Final Wet Cyolone - 1
65. Twin Screw Humidifier - 1
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T3 o
Indicative List of Zeuipment
Lox
Milk Pesteurdsation Rlont

8.Ko. Desoription Bize Quantity
s | —Z b S .
1. Mechaniocal Can QOonveyor - 1
2. Veighing Machine - 1
3, Milk Recoeiving Tank - 2
4, Oontrifugal Milk Punp - 4
5. Drip Saver - 1
6, Scui Automntic Can Washor - 1
7. Can Washing Trough - 1
8, Can Stcaning Blook - 1
9, Plate Hoent Bxochanger - 1
10, Milk Storage Tank - 1
11, Oentrifugal Milk Punp - 1
12, RMoat Controlled Tank - 1
13, Milk Punp - 1
14, Plate Heat Bxochanger - 1
15, Milk Pilter - 1
16, Hot Water Heator - 1
17. Hot Water Fump - 1
18, Crean Separator - 1
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e o]
1 2 3 4
19, Milk Storage Tank - 1
20, Detcrgent Tank - 1
21, Contrifugal Pump - 1
22, Cream Balance Tank - 1
23. Centrifugal Cream Pump - 2
24, Cream Holding Tank - 1
2%, Chilled Water Pump - 1
26, Milk Bottling Plant - 1
27. Refrigeration Plant - 1
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Annexure 1,30
Indicative List of RPlant & Jauipment Sheet 1 of 3
for
Producti ¢ shoe
Capacity: 1000 pairs/day
S.No. Description Size Quantity
| 2 i 3
1. Blectro Hydraulic Swing Arm 18 tonnes pressure - 6
Cutting Press Swing arm 350x600 mm
2. Bank Knife Splitting Machine Working width 305 mm 1
3e Upper Leather Skiving 2
Machine
4e Perforating & Embossing Preasurec 125 tonnes 1
Prees Stroke - 12 mm
Se Upper and Lining Stamping 2
Machine
b Bottom Leather Rapid Bean Pressure 18 to 25 1
Cutting Machineé tonnes - 3troke e
100 mm
7. Leather Splitting and Working width 33 oms 1
Evening Machine
8, Stiffener Skying Machine 1
9. Heel Building Machine 1
10, Heel Compressing Machine 60 Tonnes pressure 1
11. BSole Stamping Machine 1
12, Sole Roughing Machine 1
13. Bdge Cementing Machine 25 mm width 1
14. Upper Folding Machine 2
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Annexure 1,30
Sheet 2 of 3
i 2 T T
15, Upper Sewing Machine of 16
different typco
a, Flatbed
b, Past Bed
¢, Cylinder bed
d. Zig i2g -
¢oe Twin Ncedle ete,
16, Punoching and Eyelitting Machine 1
17. Forecpart Cemcnt Lasting Machine 2
18. Hydraulic Heel Scat Lasting 2
Machine
19, DBottom Roughing Machine 2
20, Lasted Upper Cemonting Machine 2
21, Bottom Cementing Machine 2
22, Hydraulic Sole Attaching 3
Prces - Twin pad
23. Last Removing Machine 1
24, Bleotro Hydraulic Universal 1
Heel Attaching Machine
25, High Speed Sole Trimming 2
Machine
26, High Speed Heol Trimming |
Machine
27. Top Piece Nailing Machine 1
) 28, Heel Screwing Machine 1
29, Bdge Setting Machine 2
30, Sole Buffing Machine 4
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Annexure 1,30
S8heet 3 of 3

1 2 ki o T

%1, Bottorm roiivhing Machanc 1

32. Conveyor for Closing 1

33, Conveyor for Assembly 1

34, Automatic Pattern Grading 1

Machince
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Annexure 1.3
. Sheet 1 of 2
Prodquotion of Tannery
Capacity: Tannt skins/
Py ehingioos skine./day
8.¥o. Jescription Sise Quantity
1 2 3 4
~LANNING .
1. Soaking and lining drua 2500 x 2000 =m 6
2. Fleshing Machine ¥idth 1500 =ma
200 skins/hr, 2
3. Bating and Tanning Drums 2500 x 2000 =a 6
4. Unhairing and Send .iC, Vidth 1500 ma
machine 200 skins/hr. 2
5. Hydraulic Samayling Vidth 1800 am
machine 200 skins/hr. 2
ZINISHING
6. Hydraulic Shaving Machine Vorking width
248 ( m) 2
7. Dyeing drums 2500 am x 1500 mm 4
8. Hydraulic Setting out 1370 am width
' machine i umm 200
sk . 1
9. Staking Machine Vorking Stroke -
762 am
60 skins/hr. 2
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Annexure 1.J%
Sheet 2 of 2

2

3 4

10.

11,

12.
135,
4.

15.

16.

Lightning Buifing
Machine

Brushing and Dusting
Macnine

Glazing lMachine
Ironing Machine
Hydraulic Preas

Blectronic Measuring
Machine -

Automatic Spraying amd

Drying machine

170

Vorking vidth 1270mm
150=-200 skins/hr.

Capacity 250/nr.
vorking vidth 1220am

200 skins/hr. Manual
400 .un'/hro-‘uto

-

¥idth 1500 == 1
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Pro-Feasibility Study for
Rubber and Plastic Bquipment
Plant.

Pre-Feasibility Study for
Cement, Sugar and allied
Mesohinery Plant.

Pre-Peasibility Study for
Construction Machinery
Plant. T
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1. Processes of Manufacture 1
and Grouped Lquipment
Requircments

2. Present Capebility 17
for Local Menufacture

3, Suggested Bxpansions and 23
New Units

4. Reguirements of Technical 42
Infre-Structure and
Institutional Arrengencnis

5, 4uxilicry end Feeder 60
Industrics

6. Sources of Procurement of %
Product Design and Manufecturing
ANOW=how
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ANV X LB
LEMENT RBQUIRRMENIS

PROC BE 58
GROUPRD )

The previous volume has specified, in general
torms, requirements of plant and equipment
for new production units that may be expected
to come up to meet forecast demond of the
commodities under study., It will bc seen
therofrom that the equipment requirecments
fell into the following mejor categories:

a) Fabricated equipment for process
industries;

b) Special mechenical equipment
involving heavy duty general
engincoring opcrations e.g.

Ball Mil11s, Crushers, Kilns etc,

¢) Equipment requiring high precision
mechined work such &s, various items
of rubber and plastic processing
machinery;

d) Heterial handling equipment;

e) Yuups andcompressors;

f) Blectricel equipment;

g) Instrumentntion eand controls.

It is to be understood that the above ere not
rigidly defined cetegories and the besic
manufecturing processes involved in each 1is
the same, as for instance, fabrication,

machining and assembly, though in narying

1
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relative proportions Of the above, the
present study excludes elcctrical end
clectronic equipment and is limited to
analysis of requirements for mechanical
equipuent only.

Grouping of products for evolving production
facilities that must be cstablished must
necesserily take into account not only the
besic similarity in the monufacturing
processes involved, but clso the levecls of
accuracy that are called for. sophistication
of technology and the nornal us=gc of customer
industries iv procurement of equipment. ior
ijnstence, while it iight b~ “heorctically
possible to postulate & plent for meking &
very limited renge of cement mill equipment,
it would be diffiicult for such = plant to

tie up its own products with those manufectured

by diverse agencies in order to meet customer

PR e o ———

requirement,, wh;Lch in this cese 1is largely
tilted towards turn-key procurcment, A8 &
f£irst step thc above equipment requirements
have becn grouped taking into account the
range of menufacturing facilities involved
in terms of procecns ecaprbilities. in Tahles 1

and 2.
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The same have thereafter been integrated in

accordance with the other consideration

mentioned in recommending plant siges and

production programnmes.

Grouped equipncnt requirements for ell

industries under study ore as follows:

Pressure Vesscls - 39,68C

Storage tanks,Bins,
low pressure

fabrications 62,000
Heat Exchangers 16,946
Furneces & Kilne 1,341
Conveyors (Bclt,

ipron, Screw) 1,474
Bucket ilevators 48

Ball Mills & Batchers 161
Crushers & fceders 702
1lters =Drum & Plate 644

Pumps & Compressors 1,911
Screws, cyclones,

Ventilators 300
Mechanical fiqpt. 3,336
Technologicel

structures 4,380
Miscellaneous 4,908
Plastic and rubber
processing egqpt.(ncs) 814
Tannery & lesather

equipment (nos) 340

31,040

63, 342
13,286
15,732

8,411

(AR
6,636
4,924
1,963
2,854

1,700
8,239

18,260
10,127

11514

557

71,040

66,907
13,532
16,673

10,966
201
7,805
6,766
2,893
3,031

2,129
11,846

21,391
12,479

2,228

986
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14 It 18 conceiveble that for some time to come,
some equipment for the 01l end Chemical industry,
such as, specialiged furnaces wil) continue to
be imported even though the wherewithal for
actuel manufacture might exist in the country.
It mey bc mentioned in this connection that
design and know-how owners for this category
of equipment throughout the world are only few
and process designers with turn-key responsibi-
lities for production output might continue
to insist on their import from preferred
vendors abroads, It is, therefore, felt that
such items cannot bc realistically taoken in
computing loeds that might be available for
local manufacturing capabilities. Thecse-me
epplies to the group of heat exchangers where
some imports will be inescopabl: beecause of
the specielised designs orc materials involved,
A 20% reduction on tuis acecount has been made

in arriving et the zbove estimates.

1.5 In the cetegory of Pumps & Compressors, the
requirenents of compressors for the items
covered in the Study refer lergely to special

duty compressors, =uch a3 for ammnnies, ureo
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carbon dioxide end other hydro-cerbons duties.
The manufacture of this item not only involves
e. very high level of technology, but also
cells for o sophisticated industrial basc to
supply & verlety of perts and componcnts.
Conpressors of this cotegory as well as special
duty pumps a8 are jnvolved for hydro-carbon
duties, require special penufacturing
facilities and arc normelly not intecgrated
with gencrel engine:ring facilities. in view
of the existing ipdustrial infra-structure in
Iren, as clso the volumes of requirements of
these speciulised items, the same arc not
recommnended for locel production and hence no
further detailed analysis has been carried out

for this ocetegory.

dowever, pumps felling in a lower range and for
operation under jess gevere conditions, have
pecn eonsidered for locel menufacture and
recommeﬂdationa in this regard cre contcined

later in this report.

Certein items of special mechanical equipment,
such as, sutomatic mechincs for the production

of sheet glass, g¢l2ss bottles, glass shells for
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incandescent lamps, fluorescent tubes as well

a8 specialised machines for shoe-making
industry etc. are normally made by only a

few firms around the world. Lesigns of such
pmachines are being constently modified

by such specialised manufacturers. itequire-
ments of such equipment are fortunately also

low and these items are thercforc not considered
to form viable loads for examination of local

manufacturing capacity.

Apert from the equipment for rubber and plastic
processing and for manufacture of construction
equipment, the bulk of the equipment is such o8
can be mede in general purposc enginsering
frcilities. The breck-down of +the total
volumes of such rcquiremente by industries is
as follows:

Skt o

a) Chemicaels and

Kefinery 53.50 52.00
b) Cement 25.00 26,00
o) Suger 'iT.00 13.00
d) Vegetadble oil 2,50 2440
e) Bricks end

Refractories 3.50 6.00
f£) Others 2,50 0.60

N
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The group of'miscellancous equipment' consists
of diverse typos of equipment each with

reletively low volumes, This group, therefore,
does not c2ll for any detailed examination for

esteblishmcent of loczl manufacture.



GROUFED BQUIPMBNT REBQUIRBMEIT
|

.

Category wise

Sr.No. Plant Plant Period No, of - %
Capacity Plants ! K3 3 4 v
1. Refineries - - 1972-77 - a)12,‘500 31,250 3,250 - -
1977=-82 - 12,500 31,250 3,250 - -
1982-87 - 12,500 31,250 3,250 -
2. C)Petro-Chem;cals - 1972=77 - a')37,100 27,280 17,580 - -
1977-82 - d)os. 300 %19,720%12,120 - -
1982-87 = ©)26,300 19,720 12,320 -
3.  Rubber - 1972-77 - )
1977-82
1982-87
4. Plastic - 1972=717 - ‘)° ' ©o
1977-82
1982-88
(a) IncludesColumns, Towers, Reector Vessels, Furnaces etc.
(b) Excludes Compressors for Petro-chemicals & Refineries. |
(o) Includes 20% allowance for r :ccllaneous chemical industries.
(d) Some parts of these requircments refer to Plants expected '
to come on streem in 1982-87 taking into account probdable
lead time for equipment delivery.
(e) Assumedat previous level. y
(£) B8ec Table 2 for requirements of Bquipment.

| Section 1 ) '
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St

Category wise tonnage requirements

i 3 T 5 ¢ 7 8 9§ 10 T 12 15 [
b) - 3,125 =
,250 3,250 - ® o e = = 390 - ’
,250 3,250 - ® ®© =2 = = 390 - - 3,125 -
, 250 3,250 - - = - - - 390 - - 3,125 -
250 17,580 = = = = = = Yo - - )2,690 -
a4
e
120 12,420 = - = = = = 9510 - - 1,940 =
\ . -
.. \
ces etce Cetogory Legond
neries. 1, Pressure Voesels, 8., (rushers & PFeeders.
221 industries. 2, Btor;ge Tankai %j.na, 9, Filters - Drum & Flatc.
, Low Pressure fabrica-
s expected ' tions. 10, Pumps & Comp2:sfiore.
.t probable .
. 11, Scrcens, Cycloncs
3. Heat Exchangers Vo ttletora. ’
o Murna K .
¢ ces & Kilns 12, DMechaniocal HEouipment.
- Belt n
> gz::::{ora » Aprom, 13. Technological
Structures.
6., Bucket Elevetors, 14. liscellaneous.
1. Ball Mills and Batchers.

[ section 2}

v

>y o



Category-wise Tonnage

. Plant No.of
€. %o. Plant c‘p‘_ . P‘rio‘ Pl“t. 1 2 p 5 6 7 5
. gity
5 Coment 1536 Tons/ 1972-11 - - - - . - - -
v 1977-82 18 - 3,924 12,420 4,680 - 5,868 2,
1982-87 21 - ‘0578 14.490 50460 - 69846 20 4
6 Bricks 40 x 1(/)6 1972-77 15 - - - 300 36 90
srioks
year 1977-82 38 - - - 760 91 228 1,/
1982-87 81 - - - 1,620 194 486 2.
7 Fire 30' 000 1 97 2-77 - - - - - - -
Bricks tons/
year 197782 3 - - 65 - 64
1982+87 5 - - - 108 - 107
8 Refrac- 20,000 1972=77 - - - - - - -
tories tonnes/
year 1977-82 3 - - 720 - - -
1982487 5 - - 1,200 - - -
9 Glass 12,000 1972=77 2 - 8 2 - -
Bottles tonnea/
year 1977=-82 2 - 8 2 - -
1%2‘87 - - - - - - -
10  Glaes 1972-77 2 - 8 2 - -
Shells ‘
& Tubes 1977-82 3 - 3 - -
1982.67 - - - - - - - J
" g}t:- . ;0.000/ 197277 2 - 8 160 - 4 -
ate onnes ]
Sheet yoar 1977-82 3 - 12 240 - 7 ‘
1982-87 3 - 12 240 - ? - |
SECTION 1 ] ;
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stegory=-wise Tonnage Requirements

5 6 7 8 9 10 11 12 13 14
1,680 = 5,868 2,016 - 396 1,080 828 12,960 11,620
5,460 = 6,846 2,352 = 462 1,260 966 15,120 1,890

300 36 90 429 192 - - 547 - 171

760 91 228 1,046 486 - 1,387 - 437
1,620 194 486 2,315 1037 - - 2,947 - 884

. .y

65 - 646 13 18 - 6 "%

108 - 107 23 30 - 10  1,i°% - s

- - - 46 15 - 6 460 - 10

- - - ™M 25 - 10 767 - 16

3 - - - - - 205 - 19

- 3 - - - - - 205 - 19

- 3 - - - - - 205 - v

l 5 - - - - - 30 - Al

« ® = @ - = 50

] : ) - - - . - - 75

[ secrion 2 1§



,h Plact Plant  Period  No.of . Oategory-vise Tons
PO e v—s e % s ——— .
faninoy 2,400 1972-77 - - - - -
wa . . ';.ml/
YIATr. 1977-82 1 a3 - 274 -
1082-87 2 ¢t ] - 547 -
- - -~ - - . L
43 SR TAr: . 200 1972-717 - - - -
+ons/
/eay 1977-82 1 17 - 76 3
1982-.87 1 17 - 76 3
o
14 Tnsulators: 2,400 1972-77 1 33 - 1,177 14
tons/ )
year 1¢77-82 1 33 - 1,117 14
1 982‘87 - - - - -
F Thles 17 tons/ 1972-717 - - - - -
day
1977-82 1 3% - 1,100 7
1982-87 - - - - -
—— gy >-—
6 Canc Cug.r 4 ,C00 1972-177 - - - - -
tons/
day 1977-82 1 1100 80 120 605
1982-87 1 1100 80 120 605
"7 Beet Suge-~ 2,000 1972-17 v 4000 350 - 1150
tons/
day 1977-82 7 5600 490 - 1610
1982-87 1 8800 770 - 253 J
18 Sunflover 100 sons/ 1972- - - - -
on ey / 197277 -
1977-82 8 11§ 105 - 180
198287 8 195 405 - 180
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I

Category-wise Qgﬁ Requirements

4 5 ¢ 7 8 9 10 1" 12 13 14

274 - 8 21 - 74 2 5 - 104
547 - 15 41 - 43 3 9 - 202
o = ]

76 36 19 24 6 1 22 - 172
76 36 19 24 6 | K 22 - 172
17T 14 ™ 23 s - 3 - 13
1,177 14 (A 23 " ) - 1143
1,100 7 'Y a1 - 2 - 149 - 126
— )

120 605 315 980 610 125 - 85 - 720
120 605 315 980 610 125 - 8% - 12

- 1150 - 250 450 800 360 2350 1250 350C
- 1610 - 350 630 1120 420 3290 1730 490(

- 2530 - $50 990 1760 660 8170 2i150 17700

A P ..
- 180 - 325 12 4% b} ] 12% 66 29%
- 180 - 323 1 45 » 129 66 295

[ secrion 2 )
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-wise Tonnag
S No. Plant gl.;:f Period gg;:{. Category 1
city 1 2 3 4 5 6
19 goftog . 120 tons/ 1972-77 - - - - - - -
ced 0L
v 1977-82 7 - 105 95 - 140 -
1982-87 9 - 130 150 - 170 -
20 l%drogenatod 52 tons/ 1972-77 - - - - - - -
il ' f
v 1977-82 8 - 1280 160 - 320 -
1982-87 7 - 1020 140 ' = 290 -
21  Milk 40 tons/ 1972-T77 1 - 13 2 - 10 -
Pasteurizgation day
and Bottling 1977-82 3 - 39 6 - 30 -
1982-87 - - - - - - -
0?2 Mk 15 tons/ 1972-77 - - - - - - -
’ngteurigation day A
and Bottling 1977 =82 1 - 5 1 - -
19287 - - - - - - -
£ Mk 10 tons/ 1972-77 - - - - - - -
Fasteurization 48y
and Bottling 1977-82 1 - 4 1 - 3 -
1982-87 - o) - - - - - -
24  Tannery 1972-77 L)
1977-82
1982-87 .
25  §8hoes 1972=7T7 )
1977-82

SECTION 1 o2

f) See Table 2 for requiremen
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.tegory-vise Tonnage Requirements

4 5 6 7 8 9 10 " 12 13 14
- 140 - - 70 10 40 30 110 60 245
- 170 - - 90 15 50 40 130 80 32%
- 30 - - - 170 170 120 43 g0 200
- 290 - - - 150 150 110 430 250 180
- 10 - - - 2 6 - 20 5 6
- 30 - - - 6 18 - 60 15 18
- 4 - - 1 3 - 8 2 3

3 - - - 1 2 - 6 2 2

[ section 2}
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"e 2 for requirement of Bquipment



<+

\

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

NIDC $TUDY FOR CAPITAL GOODS INOUSTRIAL PROJICTS IN
_GRQUPED BRUIRMENT REJUIRUMENTS - TABLE 2

Bquipment Xumbers Required in

S.No.  Equipment 1972-77  1977-82  1982-87
o e
1.1 Banbury Mixers 3 4 7
1.2 Rubber Extruders 3 4 7
1.3 3-Roll Calenders 7 8 13
1.4 Stock Preparation

Machines 26 31 52
1.5 Tyre Building Machine 49 63 110
1.6 Tyre Curing.rrossos 95 108 181
2, Qther Rubber Producte
2.1 Banbury Mixers 6 9 23
2.2 Rubber Extruders 3 18 43
2.3 3-Roll Calenders 1 1 2
2.4 Moulding Machines 1 3 9
3.  Plastie Morking Plante
3.1 Erofilc Bxyruders.. 200 279 375
3.2 Extruders 135 419 563
3,3  Blow Moulding Machines 62 160 180
3.4 Injection Moulding

Machines 38 63 113

3.5 Film Extrudere A9 33 150
3.6 Thermosetting

Plastic Presses 136 311 400

12
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1972-77 1977-82 1982-87
4., Tannping Plant: Capacity 3000 skins/day.
No. of Plante - t1 11
4.1 Soaking Lining Drums. - 66 66
4,2 DBathing & Tanning
Drums - 66 66
4.3 TFleshing Machines - 22 22
4.4 Unhairing and
Scudding Machines - 22 22
4.5 Hydraulic Slamnying
Machine - 22 22
5 eat 8 ; Capacity 1000 skins/day.
No. of Plants - 8 17
5.1 Dyeing Drums - 32 68
5.2 Hydraulic Sbaving
Machine - 16 36
5.3 Hydraulic tutting
out Machine - 8 17
5.4 Staking Machines - 16 34
5.5 Lightning Buffing
Machine - 8 17
5.6 Brushing & Dusting
Machine - 8 17
5.7 Glazing Machine - 16 34
5.8 Ironing Machine - 16 34
5.9 Hydraulic Presses - 8 17
5.10 Blectronic Measuring
Machine - 8 17
5.11 Automatic Spraying
and Drying Machine = 8 17
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1972-77 1977-82 1982-87

6 Leather Shoes Elapt; Capacity 1000 Pairs/day.

No.of Plants 5 3 7
6.1 Electro«Hydraulic

Swing-Arm Cutting

Press., 30 18 42
6.2 Upper Leather Skiving

Machine 10 6 14
6.3 Bank Knife Splitting

Machine 5 3 7
6.4 Perforating & Emboss-

ing Press. 5 3 7
6.5 Upper and Lining

Stamping Machine 10 6 14
6.6 Bottom Leather Rapid

Besm Cutting Machine 5 3 7
6.7 Leather Splitting and

Evening machine 5 3 7
6.8 Stiffner Skiving

Machine 5 3 7
6,9 Heel Building Machine 5 3 7
6.10 Heel Compressing Machine 5 3 7
6,11 Sale Stamping Machine 5 3 7
6,12 Sole Roughing Machine 5 3 7
6.13 Bdge Connecting Machine 5 3 7
6,14 Upper Polding Machine 10 6 14
6§.15 Upper Sewing Machine 80 48 112
6.6 Punching & Bye

letting Machine 5 3 7
6.17 PFore Part Cement

Lasting Machine 10 6 14
6.18 Hydraulic Heel Seat

Lasting Machine ‘0 6 14

14
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1972-77 1977-82 1982-87

6.19 Bottom Roughing
Machine 10 6 14

6.20 Last Upper Cementing -
Machine -

6.21 Bottom Cementing
Machine 10 é 14

6.22 Hydraulic Sole

attaching Press

Twin Pad. 15 9 21
6.23 Last Removing Machine 5 3 7

6.24 Electro Hydraulioc
Universal Heel

attaching Machine 5 3 7
6.25 High ageed Sole

Trimming machine 10 6 14
6.26 High speed heel

Trimming machine 10 6 14
6.27 Top plece nailing

machine 5 3 7
6.28 Heel Screwing Machine 5 3 7
6.29 Bdge Setting Machine 10 6 14
6.30 Sole Buffing Machine 20 12 21
6.31 Bottom Polishing

Machine 5 3
6.32 Conveyor for Closing 5 3 7
6.33 Conveyor for Assembly 5 3 7
6.34 Automatic Pattern

Grading Machine 5 3 7

15
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toran tpip o
L - , =8
Te ~SONSTRUCTION MACHINERY
T.1 Dozers 1182
Te2 Graders 1155
Te3 derapers 88
7.4 Shovel/Loaders 1120
Te5 Excavaters 567
Te6 Rollers 2735
Te7 Concrete Mixers 1975
7.8 Vibrators 2925
T.9 Crushers 225
710 Tower Cranes 205

16

2358
2350
125
2353
958
6050
3565
5250
390
420
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2. PRESANT CAPABILITY FOR LOCAL JAIUFACTURE

2.1 Some well-equipped and organised hecavy engineer-
ing facilities already exist in the country,
cepeble of menufacturing o wide verioty of the
products discussed in the enrlier chapter. OFf
these, two units, namely, Arak llechine Building
Plant end Metallurgicel & Bngincering Plant,
Tabrig heve only recently commenced production.
end are, by far,the best equipped menufacturing
facilities in this category in the country.
AMditionally, generel enginecring facilities
of a fair size exist in the Cyrus irzomend ~orks,
Tehran. A large number of relaotively small
panufacturing plents in and around lehran and
further down et .hwag produce, nostly sgainst

job orders, light to medium fabricated equipment.

2.2 In terms of process capability, arak liachine
building FPlant has been estimated to be as

follows:
Production Fecility Produ\xction Capeacity
1
Iron Foundry 2,500 tonnes
Steel Foundry 7,800 * 4
Alumninjum Foundry 60 »

17
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— 1 : 2;

Steel Forge Shop 4,270 tonnes

Turning and Boring 241,800 Lirect
machine hrs.

hilling 60,450 "

Shaping and Slotting 13,950 "

Drilling 223,200 "

Gear Cutting 18,600 "

Grinding 32,550 " |

Flate Lolling 9,300 "

Lishing 4,650 "

Agriculturel Machinery

hssenxbly 10,000 tonnes

Gelvanizing 7,000 "

Facilities of cutting,

w:1ding, essembly 47,000 "

Other Facilities 30,000 "

(including Capacity of
Metal Plating Shop |
es 1300 tonnes)

2.3 The letellurgicel and Engincering Plant at
Tabriz has becen dcsigned tor a diversified
programme of manufacture of a varicty of
machine tools, portable and stationary
compressors of low to medium duty, electrical
nmotors and pumps. The ultimete production on
the basis of which the unit was designcd, is y

a8 follows:
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pcs[year tona[xear

Machine tools 2,250 2,419,3
Forming mechines 350 902.9
Conpressors 1,000 129,25
Punps 10,000 2,142.32
Llectric motors 0,000 1,372.5
Jicsel cngines 1,300 1,491.76

Cyrus Arzoranl iorks sre =ngased rainly in the
menufceture of stecl structurces, storage trnks
end other plote work with s small proportion of
tube work. Their existing cepacity has been
estimated at around 24,000 tcnnes per year

in terms of strright and simple stecel structures.
Their capability includecs manufacturc of dished
ends upto 12 mm thickness and 4 n dicmeter,
Additionally, platc work upto 25 rmr. thiek and

3 m long ccn be produced. The fzeility hes
facilities for x-ray testing of weldments and
for tube bending fcr incorporation in heat

exchangers,

The irak Machince Building Plant has, on the
basis of a detailed Civersification study made
recently, evolved 2 manufrcturing progremme for

atteinment by 1574 -75. The programme

19
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cnvisages manufacture of & total of around

32 000 tonnes annually of which around 12,000
tonnes fall directly in the cotegory of equipment
required for the plants covercd in the Study. The

bresk-down 13 as follows:

Category of Kquipment 3y, per_year
Pressurc vesscls 5,000

wget exchangers 1,000

Storage tanks, Bins and 2000 inecluding
low pressurc fabrications TO0 tonres fecr

aluminium and
stainless steel
faebrications.

Veterial handling equipment 1.725
Crushers and fecders 300
Technologiczl structurss 1,200

The Metallurgiec 1l and Enginecering Plont at Tabriz

is currently still preparing for imrnediaote production
on the basis of the originzl Detoiled Pro ject Report
though not et the full ratcd volumes recon.ended
thercin, Programuie8 of manufacture tentatively

establishcd for 1972-73 is as follows:
Nachine tools 2,160 Nos,
Contrifugel pumps 7,159 ™

Electric nmotors
(Asynchronon=a~ 29,150 "
3=-fhase)

20
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2,6,1 However, it must be mentioned that arrangements

have already been finalimed for transferring

the menufacture of pumps to & new unit to be

set up with German collaboration., Pumps to be

manufactured in the new Pump Division, will

serve the needs of water duty pumps of the country

in both centrifugal and submersible categories.

The range, as at present envisaged, does not,

however, include circulating pumps for heating

systems, sewage ani wvaste water pumps, chemical

and specialised pumps for the process industry.

Range of the pumps proposed to be manufactured

include for 1500 cu.m, per hour and 100 m, head

for centrifugal pumps, water duty and 60 cu.m.

per hour for submersible pumps,

2,642 Additionally, it is understood thet the Flant

would teke up for manufacture in the parent

unit, new items in volumes as indicated below

Precision forgings

Fork 1ift trucks

Tool and die centres

Grinders
Hydraulic units
Turret Lathes

Special valves

gingle Spindle Autos

&

1800 tonnes/year
200 XNos.

100 x 10°

Rials

120 YNosas.

92 x 106 Rials

200 Nosa.

42 x 106 Rials

100 Nos./yenr
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Prceision connectors 30 x 106 Rirls

Injcction Moulding M/C 30 Nos.
a8 hes buca stated corlior, & nuwher of amnll
manuinecturing facilitics exist in and around Tchre.,
As woll ag din Lhwaz,  Their total proeecns eanneity
s usbtimotoed % arcund 2C,000 tons por yoor. Theso
fime hrve produced in th: past 2 varicty of light and
mediun fabric tcd weorks includiag eranc hridgos,
concrcte mixers, portable cenvayors ang vlovators,
trailers and dunpurs, etorage tonks ~nd bine, ag welil
o8 1tens of pressurc vesscls on job orders. Wkile
equipiacnt in nany cnscs 48 not very shovhisticnrted and o
skills evidcenced not of an extroncly high order,

nevertheless, thoe group micntionced ie c~peble of undcr..
taking sinpler iftums in the faibric . ted cotegory, such

as the following:

(n) Stornge *tanks, bins and Jow pressurc
fibricrtion;

(b) Conc_rete nixcrs in the low:vr & simpler ranges;

(e) Portable conveyors & elovators fir light duty

& taking advontage of buy-ous pussibility
prcferably fron the larger uni:s, trailcrs,
dunpers cte,
It nust be pointed out, however, th~t souc of the units
have shown a romarkable ability for producing fairly
couplicated heavy cquipnent though only ngoinst
occasional job orders, nand show potential for

cxpension %o take up larger volumcs of the einploer
catcgorics of equipmen® rentioncd.

22
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3. MISATAD RXRANAIQNS AXR NRY UNIIE

In the previous sections of she Report, the
requirenents of plant and equipsent for meeting

she needs of forecass looal production for the
various commodities under study as well as existing
capability in the country for manufacturing such
oquipmens have been discussed, Ais has been stated
therein, certain categories of equipment are not
oonsidered feasidle for local manufacture on account
of peculiar attendant circumstances, The require-
ments of other categories of equipnent and existing
capability for meeting for the same are summarised

belows

gategory of Bouipment  Average annual Bxisting

- !ionu per year)

Pressure vessels 6500 6500 5000
Storage tanks, etc. 13,000 13,500 4000/5000
Heat Bxchangers 2700 2700 1000
Purnaocs and Kilns 3200 3350 Nl
Material Handling

Bquipment 1720 2240 1725
Bellaills and Batohers 1350 1600 1
Crushers & Peeders 1000 1350 1

" Mlters eto. 400 600 nl

23
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Soreens,Cyclones e%e. 940 430 "

Other sechaniocal Bquipment 1650 2400 N1l
Rubber & Plastic Beuipment 316 Nos 446 Nos.Nil
Barth soving Bquipment 1630 lu1630floo.4500
Techmologioal Structures 3650 ugo. 1200
Other Oonstrustion Bquipment 9300 9500. 4000

*Assuned at rr"“. levels in absence of projections
for the period.

The estinates of existing capacity given above take into
acoount envisaged production programme of Arak Machine
Building Plant (AMBP) for implementation by 1974-75.
Furthermore, out of approximately 20,000 tonnes per
annum estinated existing ocapacity in the small sised
fabrioating vorkshops, around 5000 has beon assumed to
be available for msnufacture of storage tanks and
similar items. It must be stressed that by their very
nnt\irc, general enginecring fabdbrioatoss can nanufacture
& wide variety of fabricated produots and hence the
above allocation should not be taken as meaning that

no oapabdbility whatsoever existe for manufacture of the
items against which no existing oapacity has been shown.
The purpose of the above ellocation of existing capacity
18 to distridutc the same into the most desirable groups
fo_':!' the purposes of identifying gaps in capacity to

be bridged. |

In determining the most rational manner for

bridging the gape, 1% 1is cseential to $ake
24
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Je2.1

J.2.2

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

cognisance of & few vital factors. BSome of
the sajor factors which have influenced the
recompendations contained in this report are
disoussed delov 1t

large facilities such as Arek Mechine Building
Plant are by nature oapital intensive and
their best utilisation 1ies in the manu-
faoture of high technology items. At the

same time, they are more likely to de un-

oompetitive in the lover teohnology oate-

gories such as storsge tanke, simple comveyors

and elevators, norsal varieties of oranes

eto. wvhere the smaller fadrioator is likely

to be able to offer better prices.

Tha 4.M.B.P. has all the basio facilitiea

required for making & large variety of plant

and equipment that vill be needed. Their |
total output capadility which is in the range

of 30,000 to 40,000 tonnes per annum, would
hovever be required to be expanded oonsiderably

1f the gaps are to be bridged. It is oonsidered *
that the A.N.B.P. is already perhaps at a

legel slightly beyond the managerial optimum

plant sise in the ourrent oontext of Iren.

Hence subetantial expansions to the A.M.B.P.
progreamme have not deen recommended even though

25
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there would be pockets of under-utilisation

in plant and equipment at their envisaged:
level of ocutput. The atteampt has been to
utilise such surplus capacities in the best
possible manner by addition of balancing equip-
ment, taking care to see that the plant size is
not thereby greatly enhanced.

8ince product design and production documenta-
tion for the items to de manufactured would
have to de imported and cadres of technical
personnel trained, it 1is felt that duplication
of manufacture for the same item must be
avoided as far as possidle. It may be argued
that such a policy would tend to create
msonopoly suppliers in the oountry and may not
be conducive to healthy competition which
makes for efficiemcy. DBven so, at the present
stage, it is felt that the better alternative
is to avoid duplication of mamufacture for
similar items.

The programme envisaged by AM.B.P. authoritio;
1s & highly diversified one and it is felt
that in the sllocation of items for manu~
facture as betwveen the existing facilities

and new units, the attempt should de to reduce
the variety of products in AM.B.P. programme.
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Some of the items of plant and equipment
required are basically custom-made and hence
demand supporting design and drawing office
facilities. The A.M.B,P. is already developing
such a nucleus ocapability and hence the attempt
has been to allocate to it such itexs as warrant
design and 4drawing office support. This is
particularly significant because the develop~-
aent of design capability is time-consuming
and considering the availability of'mporior
levels of technical personnel in the ocountry,
proliferation of design ocapability may not

be immediately feasible.

Customer preference in many industries is to .
have equipment supplies on as turn-key basis
as possible. Therefors, it is recommended
that the production programmes of the different
units should be so designed as to offer the
largost number of items that enter into &
single plant, though, scme integration with
other manufacturers would be inevitadble if

the faotors earlier mentioned are also taken
into account, .

halieB.2o RXOSTARB

In the light of the above considerations, it
is felt that the A.M.B.P, Programme should be
Bodified so that it can meet the country's
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necds of pressure vessels and heat oxchangers for
0il end Potro-chemicel, Ahdditionally, the LoM.B.P.'s
program:e for manufeoture of a variety of certh novinc
equipnont should be revised so that they concentrate
on one or two types only. 8inoe their present capa~
bility, if substantisl expansions are to be avoided,
cannot moet the necds of a large variety of equipment
required for Cemont nills, it would bde desirable to
intograte the requiremonts of oquipoent for Cement
nills for production in a new unit. On acoount of
similarity of processes and equipnent requirenonts,
such o new unit can also take up manufacture of
equipnent for other industries, particularly suger,

refractories, glass otce

3,9.2..The programned production of pressure vessels of

5000 tonnes in A.M.B.P. is sooe wvhat short of fore=
cast requiroments which are placed at 6500 tonnes.
However, in case of heat exchangers for 01l Chemiocal
Industries, their envisaged programe is only 1000
tonnes per annun against forecast requiresent of
2700 tonnes. The gap can be nade up by addition of
a fev items of belancing equipment in AN BP,
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3.3.3 The envisaged production of 4500 tonnes of
earth moving equipment will be fully utilised
by the antioipated needs for excavators, which
item has been set down by A.M.B.P, in their
production programme, Honce it would bde desiradle
for AM.B.P. not to enter into the manufacture
of dogers, scrapers, graders oto. The require-
ments of additional excavators likely to be
generated in the subsequent period can be met
by off-loading from the A.M.B.lP. programme, parts
and components for the agricultural equipment,
material handling equipment and lighter compo-
nents for the residual programme to smsll sattelite
industries.

3.35.4 It may bde mentioned that even in the present
oenvisaged programme of A.M.B.P., agricultural
machinery has decn exoluded in view of the indioca-
tions that the same will be made in & new specia-
l1ised unit perhaps in participation with foreign
interests. The present intention of A.M.B.P. is
to supply forgings, castings and fabricated partis
to such new unit, By the time the expanded domand
for excavators will materialisc, it is conceivable
that the new unit for agricultural implements will
either set up its own in-house facilitics for the
above itcms or drevw its requirements of castings
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and forgings from the Central Foundry and Porge
Shop undor consideration of the Govermment,
Conveyors and Bucket Elevatcrs which forms part
of the envisaged programme of A.M.B.r. do not,
in any cese, represcnt the catogory of products
which best utilise the heavy manufecturing capa-

- bilities in the Plant and can oasily be off-1oaded

to smaller fabricators who would be sble tc cffer
more competitive prices,

With such a large nucleus unit as A.l.B.P.,
satellite development must be encouraged by AJl.BeI o
thamaclven and lighter anq 1Q.B .ophilticatod |
componentn trannterred tc quch atellite unit.

1f A.M.B P. 1n tc. vidon 1tq -arginl cf prctit._
Such aatellito developnont can however only be
luccollful 1f A.M.B.P. undertukéi tho.latollitc
unitu with latorill prccurenont, teohnical knov-
how. in.neotion nnd telting faciliticn and assurea
the small pcglg_qp&tgﬁot_}cg;_tern viqble londs.
Tho'pxenqnt pgé‘f;épo_qf A.M;B.k. for éruuhoro |
and regdéri.qig,tu;;; c;ter to the_goguirgmenta
of ntone;cruphin( nnifo for con.truotioi Qﬁd u
roed making, An the demend - grovs in the .ubno-
quent portod. laacinsl additions to A.M B Po
qqub;;ify.v§;1upo_nee¢o§‘toﬁtheEyune of,200,tonnen

1
.. w L]

of anmel ovtmt. .
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Out of the total requirements of conorete
mixers, estimated at around 800 tonnes by weight
in 1972=77, A.M.B.P. has alroady programmes for
meking 300 tonnes per anmum. As has been discussed
earlier, small sised concreto mixers are alreedy
being made by the smaller fabricators in and
around Tehran, who cater at present approximately
to 50% of the local market. Expansions cf these
small fabricators must be encouraged particularly
for items involving relatively less sophisticated
technclogy. The gap can, therefore, be oxpeoted
to be bridged by such small fadbricators. In the
subsequent period, requirements of concrete mixors
aro expoctoed to double so that A.M.B.P.'s share
would have to be inoreased by 300 tonnes por
annum, This can be done by very little marginal
equipaent.

AM.B.P. is also already programmed tc manu-
facture approximately 100 rollers of the vibratory
class. PForecast requirements are muoh larger,
being placed at around 547 units for all types of
rollers. It is suggosted that A.M.B.P. should
take up a larger share of the dcmand, particu-
larly in the specialised cetegories leaving the
simple machines for ssaller fabricators, bhuying :
out quality castings etc, from A.M.B.P. or

J1
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similar wnits, A.MeB.2o's share has therefore,
bdoon placed at 2000 iou"’or yoar in Stage I and
S000 tons per year in Stage 1I,

The re-adjusted produstion programe of A.lB.2,
would thus de as followss

am.l Mase ll
Pressure vessels 6300 6500

Heat Bxchangers 2700 2700
Conveyors and Klevators 4
Nine Cars 1000
Gear assendblies %0

Bcilers

Barth moving Iquipment
Rollers

Crushers eto,
Concrete nixers
Lsphalt laying plants

Aluainivm and Strainlese ’
Steel fabrications 700

Tower Oranes 1600

Parss for agrioulturel
nachinery ) } 4

Struoturals 1200

Castings and Jo for
“hm rgings
Total 35,623 3%,900
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Jed

The resdjusted progremms would overload certain
items of plant snd equipment installed in A2,
The requirements of balancing equipment S0 meet
the recommended programe and approximate addi~-

tional investaent is given belows

o tinat

Brief

Item Rt iation G, Gaaa(NAL.

Dished Bnd ' 1 75,000

mm. Machine 32 2 4000 == ’

tons

Press Breke 00’ ! 400,000

Stress Inuovuc C : 4.0 : é -’ f 050,000

urnace

Gear Shaper 2400 « 3000 mm 1 150,000
n Are Velding - 10 30,000

Sets.

Testing facilities for 1 100,000

I=Ray for welding -

Plate Dending 65 2 4000 mm 400,000

Roll

Vertioal doring § 2600 mm | 75,000

N1l

Horisontal Boring # 63 m 1 20,000

& Mlling Machine

Slotting Machine 3500 mm 1 12,500

Tube Coiling - 1 8,000

attach — e cxee——

Totals 21 .”"m

J43
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After a thorough reviev of the existing layout of
plant and equipment and the logical plagement of

the additional items now suggested, it is felt

that no new areas will need to be added, BSuggested
placement of balancing equipment is given below 3

Aauiomeni

Dished Bnd
Maohine.

Press Breke

Flate Bending Roll
Tube Coiling attach
I-Ray Bquipment

Argon Axo Sets

Stress Relieving
urnace

Gear Shaper
Gear Hobbing Machine

Horisontal Bo &
Xilling hounx?‘

flotting Machine
Vertiocal Boring
Machine

NaRokoo ZIabkda

Leoation (Ahop/Ssgtion)

Ssructurel Shop - Dish
Ind Section,

Structural Shop - Mate
Netal Scotion.

Structural Shop
Structural Shop

Structurel Shop - X-May
Section,

Structurel = Shoot
Metal Seoti te Netal
Section,

Annexe to Struotural Shop
Machine Assembly Shop

Machine Assembly Shop

Machine Assembly Bhop
Machine Assembly Shop

Nachine Assembly Bhop.

0f the requirements of plastic end rubber mechinery,
it is felt that Plastic Injeotion lioulding nachines




UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
STUDY FOR CAPITAL G0GOS INDUSTRAL PROJECTS W 1RAN

vhich demand high levcls of skill and aocurecy
in machining, should be taken up by the Metallur-
gical and Engineering Plent at Tabdris (MBP),
Production of theso machines has sinilarity with
the production of machine tools whioh represents
a major portion of the product mix of M.B.P. No
additional cquipment will be required for this
purpose and only necessary collabdoretive arrange=
ments for proocurement of design and production
documentation as woll as dies, tools and fixtures
vill be needed,

It 18 understood that a new unit is to de set up
at Tadbris as an adjunct to the M.E.P. The new
unit is still in the planning stage and tentative
production programme is reported as follows 3

1275 190 1903

Centrifugel Pumps,
mex, range 1500 ouem./hr.
100 m head, 6180 7080 7980

Subnersidle
upso 60 c&mh.?g:
oapacity, 660 760 860

Motors for sudmersibdle
Punps. 706 1011 11414

Considering the oxpanding demands for pumps by
the 011 and Chemical Industry, it would appear

desiredle to include for manufacture of proocess
pumps in the above unit, The total requircr.ents
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3.7
JeTol

of process pumps within the range of 100 cu.m,
per hour and 500 m. head are estimatod very
broadly at 160 tons per annum during the period
1977 « 1987, Basic requirements of production
equipment for menufacture of these pumps is
similar to that involved in water duty pumps
except such additional facilities required for
oestings in the range of alloys that are oalled
for by proocess duty. Rormal materials of
oconstruction are Ductile Iron, Chrome.-Nickel
end Chrome « molybednum stecel, cest bronze and
Siemens Martin steocl, It is recommended that
possibilities should be investigated of incorpo-
rating this range of pumps in tho production
programme of the new unit while ovolving the
layout end equipment specifiocations,

Hew Unita

The balance of the requirements of plant and
equipment are proposed to bde net by oreation of
new facilities, 8uch facilities are proposed
as follows

Unit I i Plant for manufacture of rubber and
plastic processing equipment;

Unit II s FPlant for manufaoture of cement,
sugar and allied equipments;

Unit II1X $ Plant for manufaoture of construction

sachinery.

3¢
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Some items of equipment required for processing

of rubber and plastics do not form viable loads

for looal production, These are !

(e) Stock preparation machines of which a
maximun of 2 numbors are required per annumj

(v) Banbury mixors, the requirements for which
are placed at 6 numbers in 1982 - 1987}

(e) Rubber extruders forecast domand of which
is only 2 per annum}

(d) Throe Roll Celendcrs}

(e) Moulding machines requirements for which
are only 2 in the period 1982 - 1987,

The exclusion of these items yields the following

production programme for the new unit postulated 1

fxoduak ST G TR

BExtruders 50 70
Film Bxtruder 15 25
Blow lioulding Machines 25 35
Profile Calendcrs ] 100
Thermosetting Plastic Presses 50 (LY

Tyre Curing Prosses

Tyre Building Machine
Totals

S8ince the requirements of stone crushers, conorete
mixers, excavators and rollers are proposcd to be

met by addition to the A.HM.B.P. progrrmre cné 77
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additional oconsribution from expanding small
" soale fabricators, the following items in the

quantitiocs indiceted are proposed to be manmue
faoturod in the Comstruction Machinery unit 1

&roduct

e age
Dosers 200 400
Graders 200 400
Sorapers 20 25
Shovel Loaders 250 450

Totals 670 1275

The proposal for the cement, suger and allied
machinery unit, inocorporates all requiremonts for
such industries egoept for itoms of spocialisod
design required in low volumes. The following is
the produoction programme recommended for this units

age

Nurnaces and Kilns 3350
Conveyors 2250
Ball llills 1750
Crushers 1750
Mlters 600
Soreens 200

Storage Tanks and Bins and
Low pressure fabdbrications 2500

Heat Exchengers
Mechaniocal EQuipment
Technologicel Struotures

38 ' Totel
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The Supply - Demand bdalance for the ocapital

goods requirements, as discussed above is presented
in Table on next page. As can de seen therefrom,
the gep not specifically bridged dy identified
units in this study refers to the category of
storege tenks and associated technological structures,
Much of these requirenments pertain to storage of
rofinery and petrochenmical products, & very
substential portion of which is on=site worke.
Oentrelised facilities for manufacturc of this

iten is therefore not desiradble, particularly as
refinery loocations may be dispersed to meet rogiomal
denend, Henoe this gap is best bridged by
dispersed small scale capacity who would perhaps
integrate also associated piping work in such
facilities,

39



g;. Category of Hquipment Unit¢ 0 .57 2o
o  TEPTTOrTET TR Yy 1582
K3 2 3 4 5 6 7 8

1 Trussure Vossels. Tons 9000 6500 6500 6500 6500

C T esmure Fossols. " i2%50 13000 13500 700 700

“.  Hest Exchangers. . 3400 2700 2700 2700 2700

. Fornaces and Kilns, " 300 3200 33%0 - -

R4 ot 3 Selt, Apron " 300 1700 2200 } *1725 M

6, Bucket Blevators. " 10 20 40 ’ -

7. Ball Mills and Batchors, " 40 1350 1600 - -

8. Crushers and PFecders. " 150 1000 1350 - -

9., TFilters, Drum and Plnte, " 20 400 600 - -
10. Pumps ond Compressors. . 400 570 600 - -
"1, BSoreens, Cyclones,

Ventilators. " 60 340 430 - -
12, Mechanical Equipment. ) 670 1650 2400 - -
13, Toohnclogiocal Btructurcs, . 900 3650 4500 1200 1200
‘.. Misoellancous. . 1000 2000 2500 - -
15, - Extruders, ' Nos. 27 84 113 - -
16, Film Extruders, . 10 117 30 - -
17. Blov Moulding Machines. " 12 A - -
Por itome 4, 7, 8, 9 and 11 estunl Aurerl on ® Mechol
manmufacturing plants du>’ 197277 vall inolude rrogr
rt of stated Qouward for T -2 beow.t of lead

imes in ercotion and comnigeiniing.

§ SECTioN 1 )

than |
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| Balance for QaRitAL Gcods under Atudy

6 7 8 9 10 11 12 13

6500 6500 6500 - - - 1500 nl
13500 700 700 11 1950 2500 9700 9800

2700 2700 2700 II 259 275 430 ) 8

3350 - - 11 T25C 3350 Nl "l

y 2200 *{1725% il 11 400 2050 1 N

40 . - - -

1600 - - I1 130C 17150 Nl N1l

1350 - - 11 1000 1750 Nl Fil

600 - - 11 400 600 M1 M
600 - - - - - 400 570
) 430 - - 11 150 200 3 B 140
‘ 2400 - - I1 800 1200 Nl 4%0
4300 1200 1200 11 500 625 N4 1825
2500 - - - - - 1000 2000

113 - - 1 50 70 Ml M2

30 - - 1 15 2% Ml Nl

36 - - 1 25 35 N1l N

' on ® Mechanical handling equirment in A.M.B.P.
include yrogremme oan dbe trken to he for ueses other
. of lead than in Scotors under Study.

. F SECTION 2 ) 40
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1 2 S 4 5 6 7 8
-0-0-0-0-0-0"0-0-0-o-o-o-o.o-o-o'o'o-0'0‘0’0.0-0-0-o'o-o-.-.-.-.-o"o.o-o-o-o-c-o-o-o-o"
18, Profile/Bxtruder Crlenders. Nos. 40 56 7 - -
19, Thernosetting Plastio
Presses. . 217 62 80 - -
U . 8 3 23 - -
21, Tyre Curing Presses. . 19 22 36 - -
22, Tyre Building Machines. " 10 13 22 - -
23, Stook Preparation
Machines, . 5 6 o - -
24, Banbury Mixers, . 2 5 6 - -
25, Rubber Extruder, ; . 1 4 10 - -
26, 3=Roll Calenders. | . 2 2 - -
27. Moulding Maghines. | . ‘ 1 (4n 5 m-‘) 3§r§ng 2 - =
28, Dogors. . . . 236 472 - - -
29, Graders. » 25 470 - - -
30, Sorepers, . 19 25 - - -
31, Shovels/Loaders, " 224 4T - - -
32 BExcavators. » 13 192 - 100 (4500) 190 (850C
337, Rollers. . 547 1210 - 400 (2000) 1000(5000
34, Conorete Mixers, " 395 713 - 150 (300) 300 {600)
35. Vibrators. . 585 1050 - - -
36, Crushers, . iz 78 - 50 (300) 83 (500)
37, Tower Cranes, ' 41 84 - 41 (800) 84 (1600

Hote: Fi—rce in biackets denoto tons.

i SECTION 1 ]
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6 7 8 9 10 1" 12 13
75 - - 1 15 100 Ni) nl
80 - - )¢ 50 70 il nl
23 - - & - - Pull requirement met

by MBP.
22 - - 1 15 20 ) £ B Nl
10 - - - - - 5 6
6 - - - - - 2 ’ ’t
10 - - - - - 1 4 '
3 - - - - - 2 2 ‘
2 - F - - - - . 1 , ;
..o (1!3 5 Y“o’ (m 5 !"o)
- - - II1 200 400 Regligible Nogligibls 1
- - - II1 200 400 Negligidlo Negligiole '
- - - 111 20 25 Kl nl .
- - - II1 250 450 Nl m
- 100 (4500) 190 (85%00) = - - N4l ;51
- 400 (2000) 1000(5000) = - - 147 210
- 150 (300) 300 (600) = - - 245 413
- - - - - - 585 1050
- 50 (300) @3 (500) - - - m1 ma
- 41 (800) 84 (1600) = - - {51 ) B 1
. biackots domote tons.
41
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4.

REQULRIEN SR A4 GHN :
XD TRSTINOTTONL ARRANG ST

The previous sections have discussed the
requirements of manufactured equipmert grouped by
commonalty of manufacturing processes, existing
penufecturing capability and the gaps to be
bridged by creation of additionel capecity in
the country. In suggecting such additionasl
cepcoity as has been discussed eerlier the
volumes of requirements =8 well as skills and
technologice involved in their manufucture

heve been takhen into account.

Items of plent and equipment whioch belomng to

the very highly specialised category such as
Anmonisa, Urca and Carbon Dioxide compressors

or specialiged pumps have not been recommended
for locel prouuction since, upirt from the levels
of technolugy involved in their manufacture,
coneidceretlc ancillary developuent for supplying
parts enc componcuts varrented before local
nenufacturing oapebility can be reasonably
expeocted for such complicated items. There are
other iteme whieh are sinmpler in manufacture,
but belong to the category of specialised
products often marketed by few agencies around
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the world such as some specialised equipment

for shoe meking industry, automctic equipment

for sheet gluse, glase bottles and shells eto.
etc. Suoh highly asutomated eyuipaent calls

for incorporation of sigrificant quante of
componcnts normelly obtuined from specialist
component menufacturers. Fortunctely forecast
requircmernte for many of such itcus of plant

ere not also large enough to juetify consideratioRl

of locel .anufacture.

The bulk of the plent requirements fall in the
nature of items which ocun be wanufactured by
general enginecring fecilities incorporating
process oupabilities for hecvy plate fabrication,
metching and assembly, very similar to the
capabilitiee already created at Arak Nachine
Building Plant. 4 hucleus of technical skills
required for such processes is alrcudy available
end with acceleruted treining schemes already
set in motion, the requisite fund of ertisans
end shop floor poersonnel itay be expected to

be aveilable. Volumes of requirew:nts for

the items thut can be manufaotured in such
general engineering fucilitics ere sleo
considercblc and offer rcasonable sised plants
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to cnsure viablc operitions.

Apart from thc above, requircncnte of Construce
tion squipu.nt can cneure a steady load for o
reeson~ble sized facility and tcochnical skills

a8 ore dumandéud for such operations would be
gcnerally available in vie. of the tractor and
ngricultural m:chincry industry already <steblished

in thc country.

helre nilce the ~bove can ensurc that necossary
wherowithal for the actunl nanufrcturing
operations ean Lo expeetid to inaterinlise, it
nust be stresccd that profitable plant operations
dcpend, to n large extent, upon 2 nunmber of
other factors czlling for institution and
developuent ¢f thc nceussary teochnical infrae-
structurc = ~part ‘-om thc normal physical
infra-strucivral r.quiicments euch as power,
watcr, transportation cte, - to support
such Treilities, Such infra-structural and
institutionrl ~rrangencnts refer to arrange-
aents for ensuring that o steady load 4s
gucrantecd to thc units through s measure of
protection and that adcquatc design facilitics
arc built up and a meosure of st~ndardization is
cnforecd. The subscquent paragraphe discuss

the nnjor technical problems that must be
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resolved if manufucturing facilities created
are to be fully utilised to mect the needs

of the country. There is, no doubt, that

apert from the wspects of 'technical infra-
structure' discuesed hcroin, other aspects

such &8 &vuilobility of credit fecilities would
need to be attended to.

Exgcuct Dealgns

1t is vitsl thet the procucts selcoted for
ncnufecture ere the ones which hevc evidenced
edequetc consumer acceptince. Such & ocourse
will relieve the plants in their initial yecars
of & major burden of creating markets and the
aggressive sclling that is incscapable when

nev products are to be introduced. At the same
time, many of the industriecs under study have,
in the past, been cocustomed to dcsigns emanating
fror. selccted countrics mostly of the Western
world, This fector necds to be kept in view
vher selccting products i10r manufeoture 8o that
the best designs easily scceptavle to the
industrice concerned arc chosen. In sone Cases,
1ike for the 0il or Petrochemical industry,

it is inescapable that some part of the total
squipuent rcquirements would still have to be
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importec. and any equipmont produced by local
nerufc oturing fecilities nust nccessarily conform
to designs, stenderds, practices und usage
adonted by the turn=kcy consultent/equipuent
supplier. It is therefore cssential that &
proper review of probable processcs that will be
wdopted bc nude, sources of turn-kcy responsi-
bility wherever appliceble is idcntified and
procuct designs be inducted from countries or
agcnecice which cen f£4it into such a situation,
This is particularly signiticant in the case of
fabricated cquipment for the Oil and Petrochemioal
industry sincc cquipment in these cases arc custom
nece &nd muet ncoossarily confora to the
proccsses thet ore¢ adopted, unlike in thc ocsse

of mechine toole vhere & much widcr choice 18

often eveilatvle.

larsgct Rescereld

General en:incering fucilitiocs, by their very
neturc, ipcorporate cons.dersble flexibility
for varying their producte-mix since thcy are,
1u ¢ sense «n agglomeration of different process
capubilities which cen be deployed for

nanufacturc of & wide range of products.
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It ie also usual for requircments of the
differcnt types of procucts to fluctuatc somevhat
so that an absolutcly stesdy load in terns of
epccific procucts might not elvays obtain.

Such @ situction cells for constent market
forecusting to eppruise plant nanagements of
trends of deorenc end future potcntiel. Specifi-
cally, the harket Research agency would identify
future potcnticl customers, likely quantity
requiremcrnts, trends rclating to chunges in
designe «na camoitice of custom built equipment
etc. 80 &8 to provide adequete lead time to
plant nenugeucnts for rceorganising production
«nd conourrent deeign to respond adeque tely tc
needs. Unless this is done, it is often seen
that, inspitec of loesl uenufecturing capsbility
existing, delivery schedules stiyul ted by
custorers curnot be met end imports would

h.ve to bc countcmancec. Advence planning

for desigr apd fetricution drewings, 0. terial
procureuent «nd productiorn scheduling is

vitel for genirel engineciing facilities.

Markct Research end Porccesting hes becous
spcciclised activity involving use of specislised

techniqucs 80 nuch 80 thit even large and
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end estzblished organisations are employing
specielised agencics for this purposc. In view

of this end considcring thet ncw plants have to
contend with a number of problcms of day to day
working in the initiel stegcs of their operstions,
it is rccomucrnded that a Central Market Forecasting
Agceroy be sct up to carry out this work on &
cor.tinuing basie end fecd the results of thier

stucdics to plant munugeucntis,

Sollavoration

Th. choice of product dceign eslmost automatically
guices thc choiec of the collaborator. Customer
prefercnce is en emelgan of & number of

diverse factors and even wherc two procucts are
identical, a pe ticuler brend nume to which

thc customer hes been accustomcd is invariebly
preferred. This is not to suggest that
altcrnatives should not be examined in the

light of terms end conditicns available from
alternative collaboratio:. sources. The point
that hes to bec borne in nind is that, even &t

the expense of merginal acventeges, & collaborator
whose product is alrcedy faniliar and acocepted

in the country is to be preferred.

A pumber of alternative forms of collaboration
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is poesidble depcnding upon the circunstances.,

One method which is most likely to be successful
is the joint venture manufacturing project with
leading internctionel manufeoturcrs with
accepteble brend names for setting up fecilities
in Irens If such menufacturers already have a
substantiel share of the local market, it is

<180 oonceiveable that they might be more

anxious to enter into joint veniuve errenge -

menta.

both lumpsum peyments and annusl royalties as
elso verying admixturcs of the two are poseible.
Generelly espeecking, the preferred errangenent
would be for induecting product design and
production technology through license fces or
royalty payments rather then outright purch: se
on lumpsum payments. Such a procedure would
not only relievc the new plents of a considerable
financial burden in their capital outlays but
would also ensure ke collaborator participating
more actively in the plant's operations and is
more conducive to lutest dusigns and technology

being availeble to the local nanufecturing
faocilities.
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4.8 Deaign

lany of the items of plant and equipment required

by the process industry are custom made for

the perticuler process, At the sunme time, process
development in this group is very rapid so that
plant and equipment designs are quickly renderec
obsoluscent. In the 0il and chemical industry,
it is usual for process dusigners to supply
Bkeleton dreawings for pressure vessels leaving

it to the fabricator to develop detailed mechani-
cel designing and shop fabricution drewings;

for heet exchangers, engineering data and
Skeleton dravin:s ere sometimes furnished by

the jroceaa engineermthough in wany instances,
only heat transfer capacities are stipulated

80 that it becomes ¢ssential for the equipaent

nanufecturer to develop the d:zteiled designs
and fabrice tion drawings; for specialised
furnaces, in fect, design know-how owners

throughout the world are few and oftentimes

it dcocomes necessery for fabrication to be
carried out from drawings purchased on

e oase by case basis,

The above implie® that dosign and draving

office capabilit: must be available to
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the local manufacturer either through his own
inhoumse oapability or through local consultents.
In the beginning, it may perhape be inescapable
tc obtain enginccring date and skcleton drawings
from foreign sources, ususlly the proéeae
deplgrners. Eowever, consultent engineering
orgeris.tions in the country -~ such as Technolcg =
gnould be encoureged to enter into 3cllavoration
arrangocuents to develop ceapability for design

of pressurc vesseles, heat exchangers, ceuent
kilns eto. 80 as to offer the necessary support
to local manufecturing organisations. It is not
considercd desiradle for menufacturing organe
isations t0 cet involved in such detailed design
vork whioh calls for research end development
end concurrently for a knowlecge of procees
engineering. Such a procedure hug been tried
with excellent regults in other developing
oountries and it is felt that Jian would elso

profit by adopting & similar pettern.

4.9 Siapdards
Looal equiprent, if it has to b acceptable,

must neccssarily conform to strict design and

inspection standards. KNationel standards for
Iran ere being devaloped bu*, am yet. there
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&ré rany aros® where they are still to be evolved. Till
such tine as national standerds on a conprchensive basis
are evolved and cen be enforced, there is no escape for
locel wanufacturing facilities adopting other countrics’
stenderda ~ often the standards desircd by the¢ customer.
Obviously, with customers who have been sccustomed

on account of prior equipnent usege to a variety of
standerds - genecrally as applicedle in the countries

of origin of previous equipucnt purchaged « this will
involve additionsl strain on paaufacturing fasilities

in the country us also of such consultent organisations
vho may be encourmnged to dovelop for providing design
support to the manufacturing facilities. With th
inorease in locul nanufeoturing activity thut is being
suggested, the urgency of developing national stendards
is greatly cnhanccd so that ¢ unifornm design code is
available for the menufacturiig fecilities to follow in
ell cases. Necdless to say, the effort involved in
developing inspectors on the shop floor will be greetly
reduced if the varicty of standards to be conformed to
is decreaseds It 18 therofore recomsended that an
action progranue be druwn up stipulating the tchdardl
that needs to bc evolved on a priority basis so that the
Iranian Standards Institute can come up with the requisite
standards in the next 4-5 years. If such an action ‘
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programme is evolved and implementcd, the new
plants would have a set of national stendards
t0 g0 by when their operations ccuccnce.

4.10  gandardigetion of Plant Simes
Quite epurt fron the question of stondards is the
other quostion of standerdisation of plant sises.
This would erply psrticulerly to industries like
cenent, glass, refractories, vegetable oil, suger
and similar units vhere, throughout the world,
therc are already more or less standard plant
sises evolved from availadility of series-produced
equipment along the line. If one or two standard
siges in each of the industries is enforced, it
would be possidle for the plant nanufacturin. such
equipnent to proourc dcsigns from acceptadle and
internationally reputed sources for use on all
the plants expected to be set up in the couing
yoars, unless significant modifications are
introduced by the original deaign supplicrs.
Such standardisation would facilitate the
distridution of the cost of product design and
production documentation can be distridbuted over
& nunber of customers, & factor vhich will make
for reduced costs. It may beo stressed that if
product desigy and vmAucticr dorumentati-n has
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S0 %% purchsaéd'ih'eaoh individuel cems, therc

dr=3 50 seud ¢ Ye any hope of lccal “uipment
Dalag anyvhere near being coapetitive +ith imported
e@uitent. vhile 4% vear »3 eargucd thet e pariicvler
Dot &% ¢e TS 3o -dncidennad wall 1tho efanievd fize
votA lowd %0 esonsmice dn op.vaticu, Wie question
neend to e vie, 21 as-iro. o Woteldl, i fectors.
Ly capredis; for local wamduokare in Lo 06 orcut..
civeunitinees nustT o genci- %ud Ly sunh sap.cily
to c¢perate profitabiy. Theis 1111 Lo doubt be
some cxceptions or adcount of speciel elircumst=nces

obrrining ip p rticnl.r cagdec.

Ag ocu) deelge 1ad avelCudeai capability indreescs
and erport wark.ts for san.faeinric Drouvcts RArow,
the noed 201 Imucarbineg piodr s dwels alu Jrenaction
documentatiorn wiil dwindle and <. téewictleng

of specafica sTan’art sizes will autereticaildy

dienprp or.

It 1e, thexoforc, suggestzd %nat en euwihority be
ldentificd to reviow ths si+uwstior fov cach
indqetry and recouwend ecuiteoia 8t:n' .4 .t
nimea for enfcrze@iﬂji Such 4 wtieolnly cun be

e committee compriain: ceer ‘rduasriee caa

teohnical "ffireve ~¢ Crorsrmond ond nafizary
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technical studies may be carried out by
Oonsultants or industry experts obtained through
UN offices. Early action in thig re cuv is
suggested oo that identificetion of standard
plent £izes cen be conpleted in time for nevw
plants odbtairning nscensary proacuciion docunmen=
tetlon and arrenging for training etc. before

comnencenment of operctions.

4.11 Zesting end Cerxtifioation
A significant portion of the equipuent suggested

for local manufacture is for use under severe
conditions of stress and hasardous environment
e.8. equipment for use in 0il and Ohemical
industry. 1I¢ is, therefore¢, most essential
that local plant meniifecturers supply equipment
to strict stenderds, in terms of quality of
materiicl, design and workmanship. This cen best
be ensured by instituting a Natioral Inspecting
and Testing Aduthority backed by adequate testing
facilities and trained personnel to certify

all equipment for use. Suoch certificution
should be enforeced by statute wherc safety

to life and property is involved. The oreation
of such an authority with statutory backing
will, it is believed, go a long way in ensuring
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qQuality end minimiaiiic hasards due to faulty
workaanship or design.

Statutory Codes
In addition to currently existing factory

laws and rules which are direoted at such aspects
as hours of work, working conditions in factorics
etc., it is recounended that a set of rules
should be evolved early dealing with safety of
equipment, Suoh rules would prescribe minimun
standards for desigo, fabrication, testing and
erection and would be enforoed by statute.

These rules arc¢ to be distinguished from design
oodes to be evolved by Iranian Standerds Institute
and would be direoted at preventing hasards on
aocount of inadequate eguipment. Such rules
would formm the basis for the Testing and
Certification suthority mentioned earlier.

£xoisation
It is well known that heavy emginecring facilities

call for large investnents =nd involve long ges-
tation periods. BSuoh bdeing the ocease, it will be
necessary for conserned suthoritics to aseist
the plants with a measure of wotection so as

t0 ensure the nroduwotion arcd sale of items
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manufactured. T4ill such time as the

comp.iéie matrix of_oi‘nduatrial infrastructure

i1s developed inecluding local ~veilzhility of
parts, components and rav weterial as well as
design andf%velomment, prices of local procucts
mey tend to be sonewhat higher than the prices
of imported products. At the same iine, it 1is
also not unusual for exporting countrics to
sWibsidise exports irn some fom or the other

8o thet export prices arc lower than local
prices even in the exporting country, BSimule
taneously, there are cases of exporting
countries duunping products &t urtenatly low
prices for the purposcs of capturing nev markets.
It is, therefore, not ulways es simple as it
secens to say that beceuse prices ut which
imported products are much lower then those

of lccal manufectured goods, that local

nenufecture is inefficlent.

It becomes, therefore, necess. ry during the
initial yeers to afford protection to locel
industry though this may not always dbe co-
incidental vwith general economic policies.
The probleme has ofter to be viewed in the
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context of establishing an industrial dase

in the country and reducing dependence on
iaports. It is conceded that the protection
would have to be judicious to see thut in-
competence and inefficiency is not encouraged.

Apert frow mcrginal price protections, it sust
be ensured that if the looal manufacturer is eable
to deliver the goods in reasomabdle tine andof
acceptadble quality, the same will be cxcluded
from foreign suppliers even where totsl project
agreeauent backed by 1liberal credits are
conceruod,

Jurn-key Contmgts

If local equipment usage has to be maximisec,
local manufacturers of plant and equipnent

aust be encouraged to quote for execution of
complete projects or & turn-key bdasis. Turn-
key projeot contrects not only afford wider
nargins tc manufacturers but are also conducive
to dbuilding together an integrated work teanm
and affording job satisfaction tc the best
technical nen.

Inxastasnt Policies
S8insce the projectm *n A:7e)noping countrics have

often to oontend with a variety of prodl-oe

o8
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which hinder rapid build up of vroduction
capability, it is often advantagcous %o phase
investment so that the entire investuvent 18
pot blocked and lef+ vrutiliced till full
r.ted production couce into voing. 4 usuel
pattern to get cver this aiffienlty is to
iptroduce pro. uction at an enrly stage through
assenbly fro.. CKD couponents. tapering in highey
cortcnts of indigenous components as in-house
pnenufucturing capability dsvelops. In sush

a cese, the investuent in plant equipment and
buildings is jucicielly phesecc out €0 that only
the mininum necegsery for production <t each -
stage is put in, It is fclt thut such &
phesing of investien® epd procuciion would e
tho most adrax_ztegeouc for menufacturing

fucilities suggerted in thic Study.
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5. AUKALLARY AND FREDGR INDUSTRLES
The demand and supply pattern for process equip-

ment required for the various sectors under

study have been disoussed in the earlier section ..

Apart from process equipment, production facilities

call for auxiliary equipment for repair and
paintenence, utilities anl service facilities.
Such auxiliary equipment as sachine tools, power
distribution equipment, in-plant transport
equipnent, coppressed air generation and
distribution equipment, water treatment and
distribution plant etc. are however common %0
all forms of industrial activity thouszh to varys-
extent. Bquipment for vater and pover has an
even larger area of appliocation extending to
oivic development and domestic requirements.
Hence, planning for such auxiliary equipment
must necessarily oconsider all user areas, of
vhich requirements for industries under study in
this Report represent only a portion.

A broad indication of the likely additional
roquirenents of maohine tools for repair and

neintenance purposes and denands for major
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utilities for the industries under study is
given belov to provide genexral level informatior
for integration into any study that may be <taker
up for such suxiliary items of equipment 3

Iten Unis

A. HNachine Zools
lathes 67 100 130
SBemi Automatic
and Autosatic
lathes

Bench/Pillar
Drills

Radial Drills
Milling Machines

Planers

AYirage Annual Requlrsasnt
1972-77 *1977-82 1982-8"

Shapers

Threadi
luchino:‘

Grinders (Sur-
face, Cylindrical,
Centreless 1
& Cutter otd,)

Mndoughnoh/
Padestal

Boring Machines "
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Saving Machines Nos, 14 23 30
Porging Naehinge . 2 9 10
Presses . " 7 7 7

Bending Machines "
(Rolls & Brakes)

Shearing Machines o . S - W V. T,

B. Power (Max. demand) MW 280 410 790
0. Vater '000 0 200 400 700
per day
D. Process steanm /nr 1800 2400 3000

R

5.3 While the above provide an indication as to
the regquirements of auxiliary plant and
equipment to be actually installed in the
production facilities, requirements of major
operating inputs would also call for eetablishment
of manmufacturing facilities. Likely requirements
from such feeder induetries for the sectors under
study are given below. These requirements,
combined with requirements cf other industries
outside the scope of this Report, can form
viable loads for reasonadble sised facilities.
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Total requirements of pipes for the industry

branches covered are nﬁutod as follows:

Seamless Pipe under 8" dia. 4,000 Tons/yr.
Seamless Pipe over 8" dia. 2,500 Tons/yr.
B.R.W, Pipes under 8" dia. 2,000 Tons/yr.
B.R.¥W. Pipes over 8" dia, 2,000 Tons/yr.

Valiaa and Jitsings
Likely requirements are as follows:

Forged flanges, behds and 500 Tons/yr.
reducers

Valves -- 900=1000 Tons/yr

Saatings and Torgings
The estimated requirements of castings and forgings

for the equipment proposed to be produced in the
nev units is given below!:

Sankingal 1. 132

Grey Iron 1650 3000
Alloy Igon %0 70
Steel 3250 6500

Non Perrous 15 25

Langinge - 650
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5.5.4 Jasinars (For the nev umits proposed)
Annual requiresents are estimated at 500 tons
por yoar rising %o arouwd 600 tons.

5.35.5 Dias sad Menlda
The total ammwal requiremeats of Dies and
Moulds for Plastic and Rubder Indwstry wvould
amount t¢ 250 tomns in 1977 rising to 500 tone
in 1982,

5.3.6 fxindiag Media Ler Qamsni 8%8a
Annual requirensnts of forged steel dalls
will be of the following order}

1972 3,500 Tonnes
1977 8,400 Tonnes
1982 16,000 Tonnes
1987 29,000 Tonnes

5.5.7 _lxdrasiiaa ) Hydraulic slements and sctuating
devices are required as parts/components for
e wide range of equipment, For the equipamt
under the mesnufagturing programme, ihe require-
asnts vill be of the oxrder By dollar value of
950,000 and 1,870,000 ia 1977 and 1962 respec-
sively.
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Brief Project Profiles for reasonsbdle sised
Feeder Industry Units in the abdove ocategory
are presented at pagos 6§ to 69.

Considering the voluuas of instrumentation

that vill be involv.d, a plant for Instrupent
Assembly and Repair would be indicated.




:‘: e gleg il gegion

EROJRCT EROTILE

for

SIARL_RALL GRINDING MRDIA
CApagitys 10000 TPA on 2-ghift vorking

investpent (Million Dollars)

Bquipment - 1.0%
Civil VWorks - 0.50

Projeotin;
Costs - 0.25
1.80
lanpover 220
Utilitien:
Power: - 500 KW(Max. demand)
Water: - 30 H’/m
Nalor Baw Materials:
Alloy 8%eels
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gapacity - 35000 tonnes/annum On two shifts basis,
Iovesinans (Million UB Dollars)

Jquipaent - 1.25

Civil works = 0,70

Others - 0.35
Total _E:‘;O—.

Usilisias
Povwer - 300 Xv
Vater - 3 ) /Day
Malox Rav Matexial

1) Nedium Carbon Bteel - Vire Rods,
14) Medium Oarbon Alloy Bteel ~Wire Rod: .
414) M414 Steel = Wire Rods.
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Iovesipant (US Dollars)

Bquipment s
Civil Vorks

Others

400 T/annun on partial 2 shift basis,

700,000
380,000
s 200,000

Total «1a200,000

Uiilitien ¢
Power 200 XV (Max, Demand)
Vater 3 20 ¥/ Day
Maiox Rax lMateriels °
Hot die steel
Nangenese steeld

Other alloy steels
Reotroplating salts
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e i

Sapagitx ¢ 20,000 Nos DA or 1500 TPA of gate, glode,
cheok and diaphrags valves on 2 shift vorking

Iavestasns (U.8. Dollars)
Bquipment 650,000
Civil works 200,000
Othere 100,000

Total 930,000

200 KV(Max, demand)

2000 /Day,

Nalox Bav Metexialal
¢.1. Castings

Steel Castings

Non Jerrous Castings
MBK Rods

Alloy Steel
Fastuers

Gaskets
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C IS Sources for Procurement of Product

Janufooturing Xnox=havs.

For the produsts recommended for looal sasufacture,
product designs and panufacturing imow=hov vould require
to be imported. BSome of the leading designere and manv~
facturers of such equipment are listed belowi-

SEMREZ MACHTNERX

1« Viockers, U.K.

2, Kloochner Bumboltds, Vests Germany,

5¢ Fallers Oosy UsBedo

4. Traylor Ingg. & Mg, Oo. UsBih,

S, Allie=Ohalmes, UBA,

6. Oedr.~Rischmasn, Vest Jormeny.

7. PFive Lille Oall, Paris.

8, Krupps, Vest Gezammy.

9. Ansaldo, Italy.

Niag, VYest Germany.

Iﬂ‘ﬂ. M.M‘O
Skoia, Oseochoslovakis,

Polysius Gnbh, Vest Oernamy,
Kavasaki Dookyaxrd Oo. Ltd,, on

Nonclly Pistsburg Nefg. Corporetion
of Metsburg, !uuu,‘u.l.

?.1.8chnids & Oo., Dennark,
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clandics Peters, Vest Germany.
Noxrdberg, London, UK,

BARAAOZOAX, GRRAMIC A BRICK MACHLEERI,

abbe Bngineoring, USA.

Insernational Clay llnohinoxv, UBA,

Chischolm Boyd & White, UBa,

Gebyuder Netssoh Masohiner€obrik .vm m.

Corasndische Industri®, YWest OGermany.

1.
2
3o
4o
5
6.
Te
6.
9
10.
11,
18,

Didder, VWest CGormany.
Pmgoinvest, Ohechoslovekia
¥iochimen, Japan.

villian Bolton, U.K.

gidbon Iros., U.K.

Bredley & Oraven, U.K.

Nor &verg, U.K.

SLASE MAKTNG MACHLEERX..

1o
2,
Je
4

hAsehi Glass, Japan,
Censrcl Glrse, Japan.
Soge Glass, Japan,
Tabakashi, Japan,
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S, Paragon Glass, UBA,
6., Rodefur Gleeson Gless, UBA.
7. Johnson Radley, U.K.
8, Heuse, Maleves & Sinmon Reunis, Belgiun,
9, Hermans, Belgium,
10. Hanres, Belgium.
11, Onud, Belgium.
BUGAR ML) RQUIRNENZ
1, DPerrel Oo, Division of USN Corporation, UBA.
2. A.T.M. Contrifuge Division of De laval, U.B8.A.
S. British Jeffrey Dianond, U.K.
4. Jemkins (Rodert) UK,
S« BSkoda, Osechoslovakia.
6o Hitaochi, Japan,
T Nokuriku, Japan,
JYRGRTARLE QL1 RQIURNENZ
e Do Bumet
2, Neuouns, U.8.A.
Se IFrits Homann, Vest OGermany,
4. Connemann, VYest Germany,
S¢ Andrews Bros., U.K.
6. PFiji 041, Japen.
7. Ajinomoto, Japanm.
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Alfa laval, Denmark,

2, Psasch & Silkedorg, Denmark,

3. Brodrens Orsn, Denmark.

4e¢ APV, Oooy UK,

S, Vright Hargreaves, U.K,

6. U.,D, Bngineering, U.K.

7. EKustner Freres, Switserland,

8. Borsig, Vest Germany,

9. Agrio Machinery, U.B.i.
RLARZICS YORKING MACHINARY.

e G.K.N. Windsor, U.K,

2. Bone Oravens, U.K,.

3. DBarand, U.K,

4. Berry Renry, U.K.

S, Arostrong (Leeds) U.K,

6. Battenfeld, Vest Germeny.

7. Bermer, Vest Germeny,

8, Paul Troaster, Vest Germany.

9., Bekum, Vest Geroany.

10, Anger Plastio-Verbeitungsmachinen, Vest Germany.

11, OCosmoplastiocs, Itely,

12, Ikegai Iron Vorks, Japan,
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13« Ormapress, Switserland,

4. Tos, Osechoslovakia,

15¢ P.J.Btokes, Corporation, U.8.4.

16 Hydrawatic Air & Hydrauliocs, Denncri,
RUARER MACHINARY,

i« 1lddoa Bros., U.X,

2. Frencis Shavw, U.K,

3¢ Harberger Bisen - Und Broseverke, West Jermeny,

4s Neaschinenbarges, Vest Germany,

5¢ BeP. Goodrieh, U.8.A.

6. Kobe Steel, Japan,
SOQEBTRUOTION MACHINERY,

i Caterpillar Tractor Coey, UeBoae

s Allie~Ohalmers, U.8.A.

3« Le~Tourneau Vesting house Co. of U.8.4.

4o Vickers Armstrong(Treotor) Ltd.,U.K.

5¢  General Motor Corpn,,Buclid Div,,U.8. 4.

6 Komateu Nfg, Co. Ltd, of Japan,

Te Harnishforger Oorpn., U.S.A.

74






——r

DRAFT FINAL REPORT




UNITED NATIONS INOUSTRIAL DEVELOPMENT ORGANIZATION

NiD¢C STUBY FOR CAPITAL G000 (INODUSTRIAL PROJICTS 8 (AAN

Volune-l

1.
2.
Do
4.
¢
6,
7.
8.
9.
10.
1.

12,
13,
14.
15,
16,
17.
18.
19.
20,

CONIENIER
Suimery apd Oonclusi ORg
Rerspective of Regiirsmenta

Introcduction

Coverege

Methodology

Forecast of Commodity Requirements
Petroleum Refining

Chemicels

Rubber and Rubber producte

Cenent

Bricks

Window Plete and Shect Glass

Glcess shells for Incandescent
Bulbs and Fluorescent Tubes

Glass sottles

Ceramic Sanitaryware
Household Chinaweaxe
Oeremic Tiles

H.7. & L.T. Insulators
Shoes

Tanneriecs
Refractories

Food Processing Industries

(1)



1.
22.
23.

24.
5.

~

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
STUOY FOR CAPITAL GOODS INDUSTRIAL PROJICTS N 1RAN

Vegetadle and Fruit Processing
Coms truction Bquipnent

mmt and Juture rroduoﬁé;
Capacitics

Plant & Bguipment Requircaents

Maintemancs Regquirements
Appendices

aaRsxuras to Yolume 1
Volume-IIt Reasibilities of ooal Naaufacturs

f.

3

4.

Se
6.

Volume-111ls

1.
2.
3.

4

Processes of Manufacture and
Grouped Bquipment Requiresents

Present Capebility for lLocal
Manufacturs

ested B.pansions and Nevw
Uaits

Requiremcnts of Tec.unicsl Infre=-
structure and Institutiomsl
Arrangenents.

Auxiliary and Peeder Industries

Sources for Procureaent of Produoct
Design and Manufacturing knov=how

2xe=Fessibidity Siudies

Suggested Plants and Products
Notes on Pre-Peasibdility Studies

Anslysis of Financial Betimates
for sted New Units.

Investzent and Production Pattern
snd Support Regquirements

(11)




Ammexure 11l-1

Amexure 11I-2

Annezure 111-9

- oo vane

Pre-Neasidbilisy Btudy for
Rubber and Plastsic Bquipment
Mans.

Pre-Yeasibility Study for
Cement, Bugar and allied
Nachinery Plant.

Pre-Peasidility Htudy for

Comnstruction Maochinery
Nant. —

(111)



UNITED NATIONS INDUSTMAL DEVELOPMENT ORGANIZATION
NiIDC ) STUGY FOR CAPITAL 00008 IMDUSTMAL PROJICTS W IAAN

VOLUME I

PREB-FEABI BI:ITY STUDIES



1.
2.

Je

4o

UNITED NATIONS INDUSTRIAL DEVELOPMENT CABANIZATION
STUDY FOR CAMTAL GOODS INDUSTRIAL PROJECTS N IAAN

Suggested Plants and Products

Notes on Pre-Jeasibility
Studies

Analysis of Pinanoial
Betintes for Suggested
Bew Unite

Investasnt and Production
Pattern and Buppors
Reguirements

Ammexure Ill-{ Pre-=Peasibility
IM; for Rubder
and Plastic
Bguipsent Plant

Annezure 1112 Pre-Peasidbility
Study for Cement,
Sugar and Allied
Nachinery Plant

Annezure I11-3 Pre=Peasidility
Study for
Oone o
Nachinery Plant

(iv)

17

22

27

54



BN

nisec STVOY FOR CAMTAL 00083 WNOUSTMAL PROJCTS M IAAN
LIBI_OF DRAVINGE
.
General layout Unit {, Drawing No, 01,001
Key Plan Unit ¢, Drawing No, 01,002
Bquipnent layout Unit 1, Drawing lo, 01,009
Generasl layout Unit 2, Drawing Mo, 02,001
Bquipment Leyout Unit 2, drawing No, 02,002
Generel lLayout Unit 3, Drawing No. 035,001
Equipaent Lajout Unit 3, Drawing No. 03,002

( T™wo sheets )
Produwct Sketches

(v)



:0: T o AT St T RS 8

1, _SUGGESTED PLANTS AND PRODUCTS

1.1, In the previous Volume of the Report, total
requircments of plant and equipment to meet

forecast levels of production for the various
commodities under study have been disoussed in
detail. The requircmunts of plant and equipment
have bee¢n grouped therein taking into account
comnonality of nmanufacturing procesescs and

other relevant factors to examine whether
viable loads for setting up local manufacturing
capability cxist. In determining the requirements
for establishing new manufacturing capability in
the country, full cognigancc has becn taken of
existing capabilities in Iran for manufacturin(
the types of capital goods required and possi-
bilities of their expeansion,

1.2, Arising out of the above analysis, potential for
local manufacture is indicated for certain
items of plant and cquipment for which new
nanufacturing fecilities have been postulated,

These are :
Unit - Plant for manufacture |
of scleoted items for |
- Plastic and Rubber |
processing. |
Unit . 2 - Plant for manufacture of ﬁ

equipament for Cement,




1.3,

Unis = 3
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and Vegetadle 0il
¢ tries., Additionally
she plant would also make
various items of equipmens
for Brick Naking frac-
tories, Glass n& Tannery
industries.

Plant for manufacture of
various items of Construction

Bquipment

The present volume examines the feasidility

and viability of the above units and presenss
an integrated investment and production pastern
for items recommended for local manufacture.
Additionally support requirements for the
production pasterns envisaged are aleo presented
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2. JRIBG QN IS3-VBASIAILITY STIBIAL

.1, Pre=Veasibility Studies for each of the
following projected manufacturing wnits are
presented at Annemure II-1 Shrough 11-3,

8) Plastic and Bubber Nachinery Unis;
b) OCemens, Sugar and allied mashinery
unit;

6) Oomstruction equipmeat unit

2.2, The Peasibility Studies presented herein
bave been carried out im broad genersl terms
and are in the nmature of Pre-Peasidility
Studies. The purpose of these studies is nos
to present final conclusions for the purpose
of investment decisions for the implementation
of the project but merely %0 exzamine vhether
the proposal for local manufagture as postulated
for the different units is generally a viabdle
proportion and merites more detailed investi-
gation through detailed feasidility studies/
project reports. Consequently She estimates of
capital and operating inputs econtained herein
sust be considered %0 de general level estimates
only and variations therefroa can bde expected
vhen more detailed studies are carried ous.

[
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Bven 80, it 18 felt that such variations
vill not be significant enough to materially
alter the nature of the eonclusions with
regard the viabdbility of the projects.

2.3, In the subsequent paragraphs, the manner in
vhich the estimates have been developed and
the assumptions mad¢ are discussed.

2.3.1. OCost of land has been assumed at US 8 2 per
square metre, though it is conoceded that the
sane would vary depending upon the looasion,

2.3.2. ildings
Bstimates of duilding costs have deen derived

- from area requiremunts by applying unit rates
for various types of constructions oollected
by the Project Area Team by discuseions vith
various agencies., The muumu of area
have been worked out for main production facili-
ties on the basis of equipment layouts; for
storage spaces, the areas have deon derived
from anticipated levels of storage; for office
and wolfare facilities, estimates of area require-
monts have deen made generally on the dasis
of NIDC's judgement with similar industriee
Saking intc account the estimates of aanpover
of various categories., Unit rutes applied
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for building construotion including heating,
lighting, ventilation are as follows

Satesgory of Muilding fnit Rase UR § pax s
Buildings without -
Cranage

3o
e e
90
100

Buildings vith Cranage
of 5«10 Tons

Build vith Cranage
of 10=20 tons

Buildings vith Cranage
of 20=-30 sons 1

Covered 8torage areas

AMuinistration and
Velfare Iuildings

Open Paved Areas
Car Parks

T &3

Aiis_Rexvslomment Norks
The cost of site developnent works have deen

presented as a single lump sum estimate though
this has deen caloculated by pricing the various
elements 0f work involved, nanely -

8ite Orading and levelling

Internal roads and eidings

Paved areas

Jaccal Severage and drainage

Land Scaping and Pencing
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Clearly, some of the items of work such as
site grading, drainage and sewerage con vary
widely depending upon the actual topography
of the site finally sclected for the plant,
& reasonable level site has been assuned in
devcloping the estinntes. A goneral level
conputation of the length of internal roads,
drainage and sowerage lines ~nd fenecing es
well as the areas of pavced spacee has becn
nmade, Bascd on the rough conputntions of costs
80 derived for the layouts proposud for the
different plants, 2 normaliscd unit cost for
8ite developncnt works has been worked out

at U3 $ 3 por sq.m of fcnecd arca,

ff Fitc Facilitics
No provision has boen made for offsitc facili-
ties since this oan vary so widely that
reasonable approximation is not considecred
possible. In other words, the assunption nade
in the pre-foasibility studies is that the
site is provided with basic infrae-structural
facilities suoch as approach ronds, power lines,
water lines etc. upto the plant boundary,
Considering that the new plants would perhape
be set up in onc of the poles of devclopnent
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Buok a8 AvaR, Tabris, Ahwas, Ohasgin, etoc.,
the adove assumption would appear to de
reasonabdly Jjustified,

20’0’ m
Iquipnent prices are dased on normsalised

international prioces prevailing. 4s is well
known, prices of esquipment can vary a great
deal for the same reting depending upon the
Sourcs of swpsly and variatien in special
foatures of Whe cquignent. Nenoco avereged
BOFNAL1004 Prlee Prevailing in the inter-
Bational mastiet has bdeon assumed for the
present Study. BSeme items of equipment

vill prebably be availadble lecally by the
time the plant is implemented. Bovever,

no indications of the prices for local
‘quijaent are available and henee the same
have been priced at intermtiomal level
Since an allowance hes Veen mede %0 inter-
national prices of equipnent ia oxder % provide
for freight, insurance, port duties, handling
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charges ete., It nay be seid that lueal equip=-
awunt has becn pricod at roughly thc C.I.F.

P20 of duy et aquiprert. L allowanee of
Lown LQUB. priliog 1e8 been made to ageount
Lortha Tnllowdng

Bank Chrg.s 54 5%

Ineurcreo Feor 1.5%

Export Help 1.0%

Fort Handling chacges 3. 0%

Red Lion and Sun 1.0%

Chargos

Inland Preight 3.0%

No provision ham »cen mde for ouston duties

towarda importsad equipnent,

Additionally allowsnec hae been aale for
accessorics, jigs and tools, spares, industrial
furniture ete. as follows 3

% of basioc equipment

Satugory —000F -

Aocessories 10
Jigs & Pixtures 10
Cutting Tools and Hand

Tools 5
Initinl Sparcs for 3

yoars operation 7.5
Industrial Purntture 5
& Pittings
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Brection of equipment has been allowed for

at 10 per ocnt of delivered oosts of erccted

cquipnent,
Projcgting Cogts

Coats, othcr than those pertaining to the
phyaical aesets nentioned above, have been
provided for under the heating 'Projecting
Costs' to include preliminary and promotional
expenses, cnginecring and know=how fces, start-
up and oomnissioning oxpenscsy %raining of
personnel cto. Provision for thcsec coste

have been made as stated below

Prelininary and Approx. 1% of Projeot

Propnotionel Expenses Cost

Engincering Focs 7Y2-10% of Project
Cost

Technioal Know-how 10% of annual sales

and Production doou=-

nentation

Training Costs On rough estinates

Start-up exponses On rough estimates

A oontingeney provision of 10 per oent of
estimated coste of fixed assets hos been nade

%0 allov for miscellaneous items not covered,
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A droad estimatc of prodbable Rial and foreign
turreney requirements has becn nade on the

tasis of the following broad diviesions of coests:

L=nd. Jaildings and RIR) Currency
vavill) dorks

CIZ Valne of couipment Forcign Currcnoy
including accegsovics,
Jigs, fixtures,tocin,eta.

Additionnl expenditure Rial Curraney
on equipnunt inecluding

for internal traneportation

ercetion and conmigsioning

Preliminary and promotional Rial Curronoy

oxpenditure

Bnginecring Pocs 50% Rial Currency
50% Porcign Currency

Know«how Pocs Poreign Currcney

8tart-up Bxpcnses Rial Curreney

derking Oapitcl

Working eapital has beon caloulatud on the
basis of an averange inventory of 4 months for
ravw matcriale and bought-outs, Additionally,
provision has bcun made for in-procces and
produot inventorics approximating to fimonth's
cost of production cxcluding deprociction and
anortisation, Accounts Roocivablo has bduen

computed at the valuo of one month's average

10
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2.5.2,

sales exoluding dopreciation and amortiszation,
anc Accounts Payablc at onc month's cost of

raw materials and bought-outs,

Quermgiing ANRISE

a4 shccerdnle, Jo ght-outs and Froccgs Comnoditien
Fosy o7 row mavorials hag hoor. casuned at pree
vaaddng internavional prices naking allowances
for fr.ight, transportation ete. ix.pto plant sitc.
In s0o far as ducuanediate products such as
ocastings, forgings cto. are concorned, the sanmc
hus becn priccd at levels that have boen used

in rcoent analyses for the Arak Machinc Building
Plant. It nay be mentiomed that the prices
presently odtaining in thc Tohran Market arc not
considered a valid dasec for estimation sinoce the
prescnt pricce in the loeal narket relate
essentially . small Lot salcr and would he
oonsiderably different from thc prices that

vill aotually pruvail for bulk purchnses
negotiated through loug-tcrn arrangenments.

Sadditica ond Consupableg

Utilitios and oonsuunbles havo becn allowed
for in the opercting cost estimatcs on the
basis of Indinn expericne: adjusted for

11
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2.%.4.

:0: il

variations inprices of najor items 28 betwoen

India: and Iran.

iages & Jolarles

3

wngen wnd shlarices have been ratinmated on the
nasiig of manpuwor »oguirencnts developed from
he caotlimate of worklond “or cach section by

anply’ng the follcwing wage roteste

Gecneral Manager 1,20,000
Scndior Managerinl Personnel 72,000
Managers 60,000
Supervisory Personncl 24,000
(Techninal

Supervisory Permonncl 18,000
(Non=tochnical)

Clorks, Typists, cta, 14,400
Skilled VWorkers 14,400
Somni-akilled Workers 9,600
Uneskilled Vorkcrs 5,400

Additionnlly, provision has been made for
fringe benefits at 10 per cent of basic wages,
Aspregdntion and auortisation

Depreciation of fixed nssets has beon provided

for in the ostinatcs of Cost of Produotion at

she following rntcs; straight lino basis :
Civil Vorks %

12
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Plant and Bquipment 10%
Projcoting Coets have bdeen anortiscd uniformly

at the rate of 10 per cent per annun,

2,5.5. Maintenance of plant and equipment has been
providcd for at 2.5 per cent per annun of
erected costs, the corresponding figure for

civil works becing 1 per cent.

2.6, Sades Bxpcngcg

4 provision of 156 of annual smles value has
been allowed 4n the cstimates towards salcs
exponscs including advertising and commissions
to denlers for Units 1 and 2, the eorresponding
figure for Unit 3 (Construction Equipnent) is
7.5 per cont,

2.7.  RBoval~tics

It 18 considered that the preforred method of
payment for induotion of knowehow and patents
will be the method of annunl royal=ties on snle,
Bven 8o, it becomes normally nccessary to rnkc
an initial lunp sun payment to partially mcct
the cost of obtaining know-how and licencus,
production documentation and training facilities.
A8 hos been stated oarlier, such initial lump

13
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sun paynent haa becen allowed at 10% of the
average annual salcs value, Additionally, an
annual royelty of 5% of ealcs value has boen
allowed, The oxact percentages ean be fixed
only after dotailcd ncgotintions with pros=-
2cotive collaborators, The figures indieated

here nre normally adopted avernge figures,

Salqe Priocs for Products
Generally speeking, sales priecs of products
have been assuricd as ecqual to the CIP prices of
comparrdble inported products. However, ns 1is
well known, therc is no such thing ae an ‘
'International pricc' for n particular type of
Plant and equipnent, The price of oquipment
can vary widely in the intcrnationnl narket
depending on the mource of procurenent, repue
tation of the nanufaecturer, varistion in the
extent of fitments included in the basic machine
and differences {n the fcaturcse inecorporatcd,
At the sanme timc, a2 nachine with the sane
rating nay have difforcnces in duty and
aocouracy standards, so that the prices quoted
by different manuf-cturers for a nachine with

the sanc rating ~re nnt strictly ~omparadle,

14
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The prices assumed in the 8tudy are, therefore,
normalised fair prices afteor nmaking allowances
for the variations mentioned above. Such prices
do not, thercfora, necessarily corrcspond with

the price of any single nanufacturcr,

Normal allowances for cecan froight ana
marine insurance have beoen added to such nor=
nalised fair international prices to dcrive
the snles pricocs of the products edopted in
the Pre-Pcasibility Studics.

&refitabildty

Profitability of the units have been projectad
for a standard year of full ratod production
both for the initial and cxpanded stages in
the form of the following profitability
indioators s

a) Oross Return on Fixed
Investoent

d) Pay Baok Period
6) Value Added
d) Intcrest rato of return

Bach of the above indicators has decn projected
for initial as well as expanded plant sizos
as though they arc oompleotely different units,

15
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though in aotual bractice, the profitability

of operations in the expanded stage would dbe
influenced by working results in the provious
stage and the time after commenocment of initisal
operrtions when such expansions would have got

underway.

In ordour to present working rosults invariont
to the necthod of finanecing, cost of’produotion
and profitability have becn estimated on tho
assunption that thc entirc eapitnl is Owners
BEquity not liable to intereet ochargus,

2.10, A rengoneble oonstruction sohodule has been
assuncd as also the sochedule for dbuild-up of
production to final rated valucs, It nust de
stressod that one of tho nost important factors
in achieving rated production will de thc level
of sales itsclf and this will bc contingent
upon the measurcs token to provide protection
to looal industry and other institutional
arrangements discussed in another Volumoc of
the Report,

!' 16
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3.1

3.2

J3.2.1

3¢  AFALYSIS OP PINANCILL BSTIMATES
FOR SUGGRSIZD UNITS

fhe critoria for ovaluaiing alternative projects
aro pany and are dependent upon the rajor
objectives that polioy weking agencies have for
inplenentation of the projects. Depending upon
the objectives, one or more of the fcllowirng
eriteria for evaluation would be applioable
a) Betinatcd savings in forcign
oxchango by ercation of local
menufacturing activity;
b) Value added;
¢) Return on investment;

d) Buployment generated;

The above indicators have been worked out for
each of the units under study and are discussed
below;

ac 1
Agninst the total capital, including working
capital of US 8§ 4.09 nillion for the first stage

of plant operationa, value addcd is cstinmatcd at

U8 8 3.4 nillion ard annual savings in foreign

exchange at US $ 4,06 nillion. The first stago
of operations is really, howsver, only tho ecarly

17
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stage of plant build=-up into the sudbscquent stage.
when value added inproves to US 8§ 4.63 nillion and
annual eavinis in foreign exchange to US 8§ 5.49
nillion agninst total invested capitrl (including
working capital) of US § 3,98 nillion. Gross roturns
on tot2l capital during the first and second

stages work out to 31,9 and 39.8 per cent,
corrcsponding interest ratc of rcturn allowing

for timo valuc of monoybeing 21.4 and 24,9 per

coent respootively.

3.2,2 GConstruction Machinory Plant
As nay be oxpectod, thc results are not as
spectacular as in the provicus ease, largoly
bocause of the large investrents called for.
Evoen 80 the results are very favourable considoring
that products have beon priccd at levels appliocable
to conparablc importcd products, without custon
duties. The annuel savings in foroign exchange is
estimated at US § 23,70 million in the first

stage of cperations against total investment,
including working ocapitel of US & 31,15 million,
the ocorrosponding value added being US § 15,95
millinn, GOrose rcturn on total capital during

18
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this stage is 14,5 per cent, corresponding intorest
rate of return dbeing 10,3 per oent,

However, the plant will no doudbt quickly graduate
into the subsequent oxpanded stage of operstions
benause, apart from the home market, thero would

be exoellent possibilities for export., During
this stago, against total oapital invested of

US 8 45.01 million, value added is U3 § 30,07
million, and gross return on oapital employed is
27.90 per oent, The plant oan also be expeoted-

to stimulate consideradly anoillary development
for quality grade oastings and forgings, hydraulios,

gear assocmblics and eleotricalw,

3.2.3 Gement Suger and Aldied Maohinery Plant
Porecast financial results for this plant show
excellent improvoment in the expanded stage
namely at annual production level of approximately
15,000 tons., While, in the initial stage, against
total oapital employed of US 8§ 24,65 million
value added is US § 11,72 million, gross return
on total oapital improves to 21 per ocent, value
added to US 8§ 17,38 million and foreign oxchange
savings to US § 25.36 million per annum against
total oapital 1nvelted of U8 8§ 29,90 million,
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It should bo possidle for the plamt to improve
output to around 15,000 tons per annum without
difficulty of market oconsiderations. As has been
stated oarlier, a very large portion of fabricated
and goneral enginecring category equipnent has boen
left for providing increasing sharcs of market to
the snaller fabricators though the same can forn
viable lond for a large siged operation. The items
that have beon deliberntely left uncovered in the
large units proposed arc storage tankage for
rofinery and chenicals, sinpler concrete mixers,
road rollers, conorete vibrators and crancs.
However, till such time that the smaller fabricators
do not adequatoly respond, the present plant can
easily manufacture the above items which can de
shcd once tho market for the plant's bdasic product

nix naterialises.

Epploypent

Employment gencration oapacity is highest in tho oase

of the plastic and rubber machinery unit dbeing 70

to 80 per million dollar investment; the corresponding
figures for the comstruction nachinery plant are

65 to 70 and for the oenent, sugar ond alliod 4
machinery plant only 40 to 50.

20
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All the above plonts would appear to be favouradle

and werrant furthor dotailod studics to spocify

‘the projoocts nore cloArly for implenontation.

21
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A feeridle duild up of production for the units
suggested and the phasing of investment is presented
in Tadble 1., The pattern suggested would be
achievedble only if immediate action is initiated

for detailed studies and necessary collaboration
arrangements ocan be finalised early.,

As may be expeoted, demands during the period
1972=-1977 oannot be met in any major way by the

new units, which will commence operstions earlicst
by 1975 only. Production has been suggested to
commence even bofore construction and erection of
the whole plant is complete since initial production
vill be from CKD components. In the subdsequent

five year period, the plants satisfy the demand

more fully and towards the later years of this
poriod; the total demands would be nmet,

The Cement, Sugar and Allied machinery unit has a
large measure of in-built flexidbility to take up

new products within the range of its proocess
oapability. Hence, even during the period 1972-1977,
production is suggested to be built up to over

80 per cent of its ultimate rated value even

though the demand for the iteme in jts staple

22
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production programme is lower. The idea is that,
during this period, items such as low pressure
febrications, conorete mixers and technological
structure, which erc ultimately to be left for

the suallexr fabriontors, can be takon up by the
plant since such smellcr fabricators would require
time to respond adcquately to the demand,

Table 2 presents requirements of ma jor inputs

for the various units during the eerlier and later

stege of their operations.
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Tadle ¢ 1 Iattara el Invesk:
A2 M3 1914 1973 1916 a1 L

W

Investment ( 10° UB 8 ) 070 1,90 1.4 040 0,98 - 0,26 O
roduction ( Nos. ) - ™ - 159 m . 2%5% rd

Demand ( Fos, ) ‘-——-——-g———-m—-'—--———a{/-—
fash By Addist atinex

Investaent ( 106 U8 8 ) 1,00 11,90 10,00 4,30 200 0.9 O
Production ( Tomnes ) - - - 000 10000 12300 13

Demand ( Tonmes ) ‘—-——-"mm*__

. * .

Investment ( 105 US § ) 2,00 5,00 11,50 5,80 5,60 4.7 4
Production ( Nos. Wes.) - - - M 400 %35 6
( Tons spares ) 7%0 1100 1500 18

Demand ( Nos. Weos. ) '—~’“’—————4——

-—

Jata ¢ . Investment includes working oap

y
2. Aotual demand on Unit 2 will de
of demand stated whioh refers t

[ section 1
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‘ble s 1 Jaitara af Ixvastmeat sad Produetisd
;1975 1916 1977 197 1979 1.0 1 12

4 0.40 00” "' OQ“ 0,20 0.10 OQ“ :
153 205 2% 2%5 3 330 9% 350

126 ——-————-4/ 1423 —--————-l'

. -

0 4.,% ._ 2,00 0.90 o'\“
SOO0 10000 12500 13500 143500 14500 14900 143500

00 ssssvessnsssssessasusns

0 %5.80 $.60 4,70 4.,% J3090 1.24

270 400 535 670 960 1020 1275 1279
7% 1100 150 18%0 2630 2000 3%00 3900

.nvostment includes vorking oapital.

ctual demand om Unit 2 will bde adous umﬂnuuvu«
f demand stated which refers o erected equipment.

[ section 2 B

I A—— 24
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<

M.S. Platos

end Sheet Tonne 14,000 19,500
M.3. Secticne

and Jars Tonne 3,500 7,000
3teel Pi.es Tonne 325 400
Alloy Steel Tonne 550 650
Intermedistes and Buy-Out

G.I, Castings Tonne 1,650 3,000
Alloy Iron

Castings Tonne 50 70
Stecel Castings Tonne 3,250 6,500
Non=Ferrous

Castings Tonne 15 25
Stecel Porgings  Tonne , 650 1,100
Fagteners Tonne 410 600
Electrioc Motors 106 $ 4 6
Bngines Nos. - 960
Bearings 1000 § 170 400

Hydreaulics and
Pnoumatic ele-

ments 1000 § 850 1,870
Vheel rime Nos., 2,230 5,220
Tyres and Tubes Kos,. 2,230 5,220
Gear Boxcs Nos. 350 820
Gotes T e 235 510

25



C.

D,

NiDC

pai:-} Indt
Manpower
Managerial Nos.

Techniecnl Supervisory Wos,
Skilled Workers Nos.
Scmieskilled Workers Nos.
Unskillecd Workers Nos.,
Jtilities

Power
(Max, Demend) KW,

Water m’/day

Compressed Air Ihn3/hr.
(Max, simultaneous
demand )

15
310
1,055
810
540

6,850
375
4,700

130
390
1,350
1,030
675

8,630
465
6'130

N
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ANKRIGRA X111
RAR=ZRAMALLIZI SRURX
om
RUBRER_ANR. 2IaS2IC MAQHIERRY. RLAKE

8la0k1  ANARLU

ANNULL OUTPUT 255 Machines 350 Machineos
WORKING DAYS/ANNUM 300 300
NO. OF SHIFTS 2 e
1.1 '
4




UNITED NATIONS INDUSTIMAL DEVELOPMENT ORGANIZATION
KiD€C STVOY FOR CAPITAL 0008 INOUSTRIAL PROJECTS Wi IRAN

-

AMTION I+ ZROQRUCT MIX

Annual Output (¥o. of

Froduct Size Range
1. Bxtrudecrs 30=65 nn dia. 50 70
2, Film Extruduers 750-1000 mm 1% 25
Jabe width
3. Blow Moulding Upto 5000 C.0. 25 35
Machincs
4, Profile Calendecrs 1000-20C0 mn 75 100
width
5, Thormo-sctting 50-1000 tonnus 50 70
Plastic Presacs
6. Tyre Prusscs Upto 1650 mn 25 30
dia, tyres
7. Tyrcs Building Upto 1650 mn 15 20
liachinss diz, tyrcs
M
Total: 255 350

\

1.2
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SRC2IQN 11+ ZEUX=QUIS

It is proposed that the plant shall buy=out all
castings and forgings (fully fettled), electric motors,
hoating <lements, controls, hydraulic and pnounatic ele~
monts, bearings etc., V¥hile the ocastings and forgings
shall bo machinod in tho plant, the other items vill be
pmervly assembled iato the final products, The annual
requirements of the bought=out items are ¢stinated as
follows 3

Bought=out Iten Unit age age

-

1. Intcrmediatcs
(Castings & Forgings)

a. G.I. Castings Tonne 440 595
. Alloy Iron Castings Tonmne 45 60
0., Btecl Castings Tonne 155 210
d. Fonefcrrous Castings Tonne 15 20
. Btoel Forgings Tonne 30 40

2. Blcotric Motors No. 375 525
(2 to 10 KV)

3. Heating Blemente us § 17,000 24,000

4. OControls Us § 75,000 100,000

%, Hydraulic and Pncue Us $§ 160,000 229,000
patic Elements

6. Ball & Roller Boorings No. 2,800 3,800
7. Pastenors & Pittings Tonne (] 9

23
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SECTION II1 - EROPUCZ(S) DESCRIKTION
Ousline desoriptions of the products proposed

for manufecturc are given belovw $

1. Rlastie Extruder
Range of Manufaocture gs mn scrow dia, to 65 mm sorew

Spocification of

Reprosontative

Product: Type! - Horisontal
Din.of Screw: 45 mm
Screw Longth: 24 D
Fowers 7.5 kv
Max, Output 13.6 Wo

Overall dimen- 2760x1220x650
sions

Weight: 2.4 Tons

Possible Attachments
Take off equipment for FPipes
Ponou:iattaohent

Wire winding equipment
Take off oquipmont for scotions

1. pila Axtruder
Range of Manufacture: 750 mm to 1000 mn
Specification of
Representative
Product: Sorevw 63 dia.
Kain Motor: 10 HP(7.% iW)

Heating Load: 7.55 KV

1.4




.2

Net VWeight:

I11. Blow HoldAng Laghine

Rango of Manufacturc:

Spceification of
Roprosentative
Product:

Ket Weight:

IV. Axirudur Cols aduk

Range of Ilanufacturc:
Specificatiorn of

Representative
Product’

Not Weight

UNTED NATIONS INDUSTIAL DEVELOPMENT ORGANIZATION
STUBY FOR CAPITAL 00008 WMOUSTRAL PROJICTS I8 WMAN

Range of Mln
Sxtruded:

Output:

125 o» - 920 ==

5 g to 28 ig per hour

Vortical take=up equipment to
matech customer's requiremcnts

4 Tons

1000 CC to 5000

Extruder Sorcw
dian,

Containcr sigc:
Capnolity:
Power:

Honting

¢ Tons

1000 mn to 2000

Extruder Sorev
adn,

width of She.t

Total Blectri-
cnl Load

4,0 Tonc

31

cc

e

50 mo

2000 CC

2 to 5 sho¥ /nin,
10 Xv

7.5 K¥

on width

7% m

1200 mn

80 X¥ (including
heating)

- ™
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V. ZIhermosetting Rlastic Rresses

Range of
Manufacture

Specification of

Represcntative
Products

Net Voight

VI. Zxre Quring Rrasses

Range of
Manufeoture

8Speocification of

. Representative
Produot:

Net Yeight 13

50 Tons - 1000 Tons

Closing Pressure 250 Tons

Ejeotor 65 Tone
hroa in parting 1670 om?
noulds

Bleotric motor 7.5 KW
for Punps

Power for heating 30 KW
the moulds

Dinensions !
Overall (LxwxH) 2000x1500x3450

6 Tons

Upto 1650 mm tyrec dis,

MKax. mould din, 1030 nn
Max. nmould thickness 330 mm
Uncured tyre height 6660 mu

Max. internal 28 1/ cn®

pressure

Cloesing in foroe 120 Tons

Bead dico, 300'400 nen

Jo. of Moulde Two

Operation autoniatie/s .8
autonatic

Hoating Jteard

9 Tons
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VII. Zxre Bullding Mashine

Range of Upto 1650 mnm tyre dia,
Nenufacture
Specification
of the Yepraesentive Max. height (width)
product. of uncured ' tyre 6800 mm
Mnx, dia, of
tyre 6500 mn
Operation Autonmatio
O{Ole
(15 opernticus
Power 5 K
Net Weight 3.00 Tons
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SCTIG IV ¢ MAHURAGTULLEG FACCRE

The processes involved in the manufacture of
the products envisaged are @
a) haterisl Preparaticp including
= Layout and marking
« Cutting and sawing
©) kashdping includings
- Turning
- Milling
- Drilling
-« Boring
- Siaping, planing and slotting
- Gn’ndin(
= GQecr Cutting
o) Iakrisition and AMasgily including
- Velding
- Assemdbly and subas.embly
« Sub-assexbly disnantling
d) 2ipishing including
- Burface preparsticn
- Peinting

o) Ramsasnbli. packing 3nd_depneich

v.8
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SECTION + RLANI FACILITIES
Bascd on the operations involved in the manufacture

of the products, the following plant facilitics would bde
included

1. Rreduction Fgoilities
a) Matorial Proparation Shop
b) Machine Shop
c) Heat Trcetment Shop
d) PFabrication and Asscmbly Shop
e) Paint Shop
f) Roassemdly, Packing & Deapatoh Scetion

2. auxAldary Facilities
a) Tool Room
b) Maintcnanece Shop
¢) MKaterial Handling Peoilitics

3. Utdlities and Jorvice Fagilities:
a) BEleotrical Sub-station and Distribution Nectwork
b) Compressed air Genersation and Supply Network
©) Vator Reservoir and Supply Network |
d) ‘Transport Bquipment !
©) 8pacc Hoating Installation ,
£) Ventilation Equipment
€) Veak Current Facilities
h) Pire Pighting Facilitics
1) Medical and First Aid Facilitios
J) OCantoon and other Welfare Pacilitics

h) Administration Offices, Purniture and Office
Equipment

I.9
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RECTIOR VI i FLANT 4D EQUIRMENT
ZRORUCTION BQUIRMENT

(2) Meterial Preparation Shop:

1.
2.

Hprizontal Band Saw 250
Guillotine Shear 5 x 2500

(b) Machine Shop:

1.

2,

3.

4.
o
6.

Te

9.

10.

1.

12,

13.

14,

Light Duty Centre lathe
335 dia, x 1000

Light Duty Centre Lathe
50811:1&. x 1500

Heavy Duty Centre Lathe
1000 dia, x 5000

Turret Lathe - 375 dia,
Turret Lathe - 760 dia,

Special Lathe for Injection

Screw

Universal 1i11l1ing Machine
320 x 1300

Universal Milling laochine
360 x 1600

Vertiocal Milling Machine
360 x 1600

gglm Drilling Machine

Column Drilling Machine
50 dia,

Radial Drilling Machine
40 dia, x 1250

Double Column Planer
1000 x 1000 x 2400

Doudble Columa Planer
1500 x 1500 x 3000

. 36
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15.
16.
17.
18.

19.

20,

21,

22,

23.

24,

25,

26,
27.

L

1.
2,

UNITED NATIONS INOUSTRIAL DEVELOPMENT ORGANIZATION
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ptie 4ot
Shaper = 500 stroke 1 1

Shaper « 610 strokse 1
Slotter = 250 stroke 1

Vertical Boring Mill
1600 dia,

Horisontal Boring lachine
63 die,

Horiszontal Boring Machine
100 dilo

Roll Grinder
630 dia, x 2500

Universal Grinding Machine
450 x 2500

Horisont&i Surface Grinder
300 x 1000

Horigontal Surface Grinder
400 x 2000

Doubl e=ended Pedestal _
Orinder -~ 350 41ia,

Planetary Key Seating Machine

Gear Shaper
250 dia, x 4 module

(c) Heat Trestment Shop

Chamber Purnsce - 10000C,
1500 x 1000 x 600

Miscellaneous Bquipment

(4) Iahrication snd Asssably shop

Velding Transformer 350 4

Velding Transformer 500_A

37




3.

4.

Se
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Btage * i‘*!' !}
Welding Manipulators

1000 x 1500 2 3

Oxy=-acetylene Cutting
Sets 2 2

Vertical Allcut Bandsaw
- 450 1 1

Open Front Hydraulie
Press = 40 T, 1 1

Miscelleneous squipment

(e) pPeint _Shop

e
2,
3o

-
-lb

Peinting Booth = 4000 x 3000
Painting Guns 5 7
Miscellaneous Bquipnent

(¢£) Reassembly, Packing and

1.
2,

Asscmbly Stands

liiscellaneous Squipment

(o) 2921 Room

1.

2,

4.

fentre Lathe = 330 dia, x 700 1 1

Tool 2nd C.iter Grinder
20C &0 1 1

Cerbids Tip: Tool Grinding
end Lapping Machine = 200 dia,! 1

Touble~-cnded Fedestal
Grinder = 300 disa,
( One side oup whecl ) 1 1
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E%hzo i Eéage *I

(b) Maintenance Shop

1.
2.

Je

4.
5.

Arc Velding Set - 350 4

Colunn Drilling Machine
38 dia,

Centre Laths =
330 dia, x 700

Shaper = 500 stroke
Fly Press No.3

(o) Material Hendling Eouipmens

1.

3o

4.

Se

6.
7.

I.13%

’OOOTO Crene =
10 tonnes x 12 motres

EO.T:. Crane =
15 tonnes x 12 metires

EO‘OOTO Creane =
20 tonnes x 18 mctres

Jid Crane =~
2 tonnes x 6 metres

Battery=-operated Fork J'f£4
Truck = 2 tonnes capecivy

Handeoperatcd Platform Truck
Vheel Barrow
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(v)

(e)

(4)
(o)
(1)
(g)

(n)
(1)
(3)
(k)

t."
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(Both for Stages I & II)

Blootric Power Systen including H.7, & L.T.

. Bwitchgoar, 2 Nos. of 750 KVA transforucrs

and oable nctwork.

Oonpressed Air System including 2 Kos. of
180 cu.n/hr. air comprossors, intcrecoolers,
after=coolers, air receivaers, piping nctwork,
vnlves and fittings,

Wator Supply Systen including wotor
rescrvoir, pumps ~nd supply notwork.
Trensport Bquipnent.

Speoc Heating Installntion including Boilors.
Vontilation Bquipmont,

Wonk Current Network including oxternal

and internal telcphones, fire alarn aysten,
pudblic =addross systonm oto.

Fire Pighting Bquipment.

Medical and Pirst iid Bquipnment,

Cantoun Purniture and Bquipnont.

Office Purniture and Bquipnont.
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Stage 1 Gtage 17
Land 20,000 20,000
B 8Q.me  8qeBe
- TERLPR Y O goverad Ares AR B0.Ra
1. Erodwgtion Bildings
a) liatorial Preparation Shop,
R Sarortal and Bovght- 268 400
b) Machine Shop 1440 1600
o) Heat Treatment Shop 144 144
d) Fabrication and Asscmbly ;
Shop 360 470
e) Paint Shop 144 170
f) Reassembly, Packing and
Despatch Section 216 250
Sub Total (1) 2592 3034
2, auzdddery Pudddinegs
a) Tool Room 144 144
») llaintenence Shop 168 168
o) Electric Sudb-station 120 120
Sud Total (2) :Z—S_Z_ E
3. lNon=Rroduotion Auildings
a) Administration Building 1000 1000
b) Canteen Building 400 400
¢) Main Gate, Time OZ{ice and
300

Mrast Ald Roon %00

- 41
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d) Cycle Stand-cum-Car Park 200

Sub Total (3) 1900

TOTAL COVE.LL AnBA ( 1+2+3)
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SuCTICI VIIL & Le QLT

A Layout Plan for the proposed plant is
apyended as Drawing No., 01,001, This
hos heen developed bearing in uind the usual
criteris suveh as flow of mrt-rials, minimum
roverent i materials -~nd rca, safety considera=-

tiong ctec.

4 ey 1rlan of the Freduction Block, which
houscs the main »roduction as well as auxiliary

focilitice dis cwnonded os Drawing Lice 01,002

&)

Jesides, ~r Luuirment Leyout Plan is attached
as orawing .o, 01,000, This shows thc
rclativ. disrvositiins of the equipment which will
be instulled in the various production and

auxiliary sections.
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SECTION IX : AW MATERIALS oND FPROCLSS_ILFPUTS

el oy et < e ety

RAW MATERIALS

Item Stage I Stage 11
M.5, Plates 295 tonnes 295 tonnes

11eS+ Structurols and
Rounds 130 tonnes 175 tonnes

Alloy Steels 10 tonnes 15 tonnes

Steel Fipes 10 tonnes 15 tonnes

Total : 445 tonnes 600 tonnes

AUXILIARY MATERIALS AlD CONSUNABLES

The various auxiliary materials and consumables
required will include the followings :

1. 0Oils and CGreascs

2, Tools, Jigs and Fixtures

3, Welding Elcctrodes

4, Painting llaterials

5. Packing liaterials etc,

UTILITIES ailD ZIERGIES

tage tage 11
1e Elgctrical Energy
Power Load 700 KW 900 KW

Lighting Load 100 K 130 KW

800 KV 1030 KW




M

UNITED NATIONS INDUSTRIAL DEVELOPMENT DRGANIZATION

NIDC STUDY FOR CAPITAL GOOOS INOUSTRIAL PROJECTS IN IRAN
stage ta I
liaximum Demand 450 KW 530 KW

2, Compressed air

. — s —

Baxinmun Simultaneous

Temand 100 Mi2/hr. 130 NMO/1
Se Jaler

Average noguirements 24 m3/day 32 m3/da;
4, Others

Thesc inrlude Tueol 0il1/Gas, Acctylene,

Uxygen ctc,
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SECTION X

Number of Personnel
Stage I  Stage II

General Manager 1 1

Senior Managers 4 4
Managers 9
Supervisors (Technical) 29
Supervisors (Non-technical) 10

Clerical ~nd Administrative
Staff 32

Labour

(a) Skilled Vorkers

(b) Semi-skilled Workers
(¢) Unskilled VWorkers

TOTAL NANPOWER
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SECTICH XI : ECLLCMICS

-

FIXED CAPITAl LIVDSTMEIT

-
Item i SAAQF I i STAGE II i
[} 1
! Value in ' Value in
' 1000 U.3.20llars) 1000 U.S.Dollar.
[, 1 ) .
] 2 3
A Civil Works:
A.1 Land 40 40
A.2 BSite Developaent 60 60
A.3 Buildings.
(a) DProductiom Buildines 250 29?2
(b) Auxiliary Buildiwnzs 36 36
(¢) Non-Produc*ion 3Buildinss 151 153
sub-Total(4.3) 437 481
A.4 Contingencies @ 10% of
A.1 to A.3. 573 59
Tetal (A) 590 640
3. Flant & bguipment:
B.1 Production Fquipment.
(a) Material Jresparation
section 10 10
(b) Machine Shop 555 650
(¢) Heat Treatment Shop 13 25
(d) Fabrication % Ascemwbly
Shop 25 35
(e) Paint Shop 13 15

21

(f) Reassembly, Packing
and Despatch Beciion 4 5
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3.2 Auxiliary Equipment:

(a) Tool Room

(b) Maintenance Shop

(¢) Material Handling
Zquipment

TJtilities & Services
Equipment:

(a)

¥lectric Power
Distribution System

Campressed Air System
Water Supply System
Transport Equipment

) Space Heating Instal.
lation.

Ventilatien, Weak
Current,

100
10
5
8

50

Fire Fighting,

First Aid, Canteen and

OfZice Equipment.

Machine Accessories

Total h
FOR)

uipment Cost (FOB/
te B.3)

Jigs and Fixtures
Cutting Tools & Hand Tools
Furniture & Fittings

Initial Spares

40

984

98
98
49
49
74

Procurement Charges, Freight,

Insurance, Handling etc.

203

Zrection and Commissioning

of Zquipment

113

45
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i 2 3

B.11 Contingencies @ 10%

of 3.1 to B.11. 167 200

Total (B) 1835 2200
C. Projecting Costs:
C.t Preliminary and

Promotional Expenses 25 30
C.2 Project Reports, Design-

inz and Engineering Fees. 250C 275
C.3 Technical ¥now-how,

Production Documentation 490 660

and Training (in additien

to Royalties)
C.4  Start-up Expences 45 55
C.5 Proiect HEstablichmenz 100 115

Total C) 910 1135
TOTAL FIX:D CAPITAL TNVESTMENT. 3335 3975

(FOREIG ™ CURRFILCY) (1,650) (2,030)

43
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WORK. NG CAPITAL

Period Anount in 108% ﬁ§_¥
Iten in nonths gﬁaée i age 1]

1+ Raw Materials and 4 253 344
Bought=-outs
2. Luxilinry Materials
and Consunnbles 4 67 85
3. Utilities & Energies 1 5 6
4, Salaries & VWages 1 66 80
5 Adninistrntive Overheads 3 1 15
6. Insurance 3 6 8
7. Maintcenance Materials 3 13 16
8. Stock of goods in
proccss and finished
goods(Cost of Produc-
tion excluding Depre- 1 162 206
ciation)
9. Accounts Receivable
(Cost of S~lcs exclud-
ing Depreciation) 1 235 306 '
10. Total (1 to 9) 818 1,066
11, Less Accounts Payable
5Cost of Raw Materials 1 (=) 63 (=) 86
and Boughteouts)
12. NET WORKING CAPITAL 755 980
(10=-11)
(Foreign Currency) (80) (110)
TOTAL CAPITAL INV LSTMENT
1. Fixed Capital Investnent 3,335 3,975
2, Working Capital 195 980 i
Total Capital Investnent(1+2) 4,090 4,955
(Foreign Currency) (1,730) (2,140)
I.24
1)
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AONOLL Co8t oF SALES e i _... o .:.-'t'...-:;_'.';
Unit Stage I Stage 11
Price -
Item Unit in  Quan- A;ount in Quan- Amount
J.Ss, tity 1000 7J.3. tity in 100¢
Dollars. Dollars Je3,
Dollar.
o 12 L & [~
4. Raw Materials:
a)M.3, Plates Tornne 230 295 68 395 91
b) 7.5, Bars and
Sections Tonne 200 130 26 175 35
c) Alloy 3teels Tonne 700 10 7 15 1"
d) Steel Pipes Tonne 335 10 4 15 6
Sub-Total (A) | 105 143
B. termediates
Bought-out
a) G.I. Castings Tonne 330 440 146 595 197

b) Alley Iron

Castings Tonne 360 A5 17 60 22
c) Steel Castings Tonne 600 155 93 210 126
d) Non-Ferrous |

Castings Tonne 1700 15 26 20 34
e) Steel Forgings Tonne 670 30 21 40 27

Sub-Tctal (B) 303 400

C. Bought-outs:

a) Electric Motors

(2-10 KW) No. 120 375 45 525 63
. b) Heating Elements U.S.8 - - Ly S - 24
c) Centrols U.s.g - - 75 - 100

1,25 -
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Hydraulies and
Pneumatic
Flemonts Ueo. B

Ball & Rol'er
Bearings No.

Faste= rs nd
Fitiings Tonne 1100

Sub-Total (C)

auxiliary Materials & Cansumables

Energies and Utilities

Salaries and Wages

Contingenci~s (@ 5% of A to )
sdministrative Overheads

Insurance

Depreciation of Fixed Ascets

amortization of U-n~j ctire Costs 91

~

VMaintenance 52 -

Cost of Production (A to L) 2238 282%

Selling Expenses including
Dealer's Comnisasicn. 665 900

Royaltices 222 300

ANNIAL COST °F 34LES (M#+0) 3125 4025

(Foreign Currercy) ( 375 ) ( 510 )
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- ™ il T T
L D3 R.‘uuL .uJ._I‘

- o

it snnaal vales (1000 J.3. Dell
Product Frice - -
(C.o.8) Stage I Stage 1.

Sxtrud-rs 7,000 350 490
Film Extruders . 12,000 180 300

Blnw Moulding
Machines 26,000 A50 310

Jalenders 1¢,000 1,200 1,60C

hermocetting .
Flastir Presses 21,000 1,050 1,470

“yve ['resses 775

Tyre Building _
Machines 5, GOC 225

————— o —  — v

TCTAL. 4,430

PROFITASZILITY Unit stage 1

1. fross annuzl Profits 1000 L.o. 1,305
ollars

Potal Copital 1000 Jueo 4,090
Investment Hhollars

Croes annual Return
oa Total Capital
Investment iy

Valoe added/annum 1000 U.0.
Dollars
Internal Rate of '
Return (Discounted %
Cash Flrw analysis)

Toy Lank Period

C . o~ .
Jcreign Exchnang o

NG . . . -
Yovingo/armu
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ANVEXVRE 111.¢
RRE-FEASIRILITY STUDY

EOR
CEMINT . _SUGAR & ALLIED MACHINERY ELANI

SIAGE 1 — STAGE I
ANNUAL OUTEUT 10,000 sonnes 14,500 tonnes
WORKING DAYS/ANNUM 300 300
NO. OF SHIFTS 2 2

II.1
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SECTION I : PRODUCT-MIX
Annual Output

Product; Unit  Stege I  Stage IT
1. PFrbric.: . Vviascls,
Storag. T-rre & Bins  Tonne 1,950 2,500
2. Hent Evclingers Tonne 250 275
3+ Furnncos 4. wilins Tonne 3,250 3,350
4, Conv.yore Tonne 400 2,250
5. Ball Iils Tonne 1,300 1,750
6. Crush.rs Tonne 1,000 1,750
7. Filters Tonne 400 600
8. ©Screcuns Tonne 150 200
9. Mechanicil Lguipment Tonne 800 1,200
10. Technologic,l StructuwsTonne 500 625
Total Tonne 10,000 14,500
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It is proposcd that the plont shall buy out
11 ecstings ond forgings (fully fet+led ), electrie
motors, controls, bearings, etc. Whilc the castings
and forgings shall be mochincd in the plant, the
other itcms will be merely asgembled into final
products, The annmuel requirements of the bought-out

jtems are estimated as follows @

Annual Quentit
Bought-out Item Unit Stage Stage

1., Intermediates
(Castings & Forgings)

a. G.,I. Cagtings Tonne 495 915

b, Stcel Castings Tonne 885 1,535

c. Steel Forgings Tonne 325 530
2. Electric Motors Tonne 510 765
%, Controls Panels Us § 250,000 350,000
4, Bearings Nos. 20,000 29,000

5, Fasteners and
Fittings Tonne 270 400

6, Miscellaneous
Materials Us § 270,000 370,000
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SECTION III: IRODUCT DESGRIPTION

The Plont will mrnufacture a varicty of cquipment

for the C - » .. Luzar, Vegetnble 011 and allicd industrics.
However, . i+ . o ture of the freilitices provided, the plant
can produs o owode onge of cquipment for other process
industricse -3 woil as for materinl handling cte. within the

range of ii. fulilwing proccss capabilities:

ci~te Shearing 15 x 5000 mm
Plate Bending(Rolling) 50 x 5000 mm

clute Bending 15 x 5000 mm
(Brakc Work)

Iighed ¢nds Upto 40 mm plate
Crone Capacity 30t x 24 m

2. Mechine Shop
Maximum Sizes

Vertical Turning 6000 mm dia,
'Yiggizontal Turn-160 mm dia,

Bar Turning 85 mm dia,
Milling 360x1600 mm
Planing 3000x2500x12000 mm
Surface Grinding 400.x2000 mm

Gear Making 5000 mm di=,

Crane Capecity: 20 T x 24 m
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3« Structwral Shop

Section Cutting 100 x 100x8 mm
wvection Bending 100x100x10 mm
ronc Capacity 10 Tx24nm

MY CLINARES
<2 ne Capaeity: 60 t x 24
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SECTION IV _MANURACTURING EROCRZS

The processeE invuived ir the sapufacture of the

.: . groducts ¢..7isaged are !

L) materisl Breparatien including

. Plate straightening
Layout and warking

- Sutting of plates, sheets and sections
including lhurinf, Oxy-hocetylene profile
cutting and nibbling=

» rurching, neétedi and dlanking of
sheets, plates & sectione.

- Pipe bending.

v) é*‘;tg_ucﬂ;y.:g; Fabricatien ineluding
- Cropping, notching and punoching

Drilling
- Section Bending
- Tude coiling and exp.NAing
- Layout
- Welding
11.6 - Testing

¢) achining including
- Turning

- Milling
. Drilling

58
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- Boring
.- Shoping, oluning and Slotting
- Pipe Screw Cutting
trirding - burface, Cylindriccl
Coar Cutiirg

Vo

Ol ogst wvny including
- Gpot drilling
-~ Lorrective wol Ang
- Sub assembly

- Agsembly

I1.7
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SECTION V: RLANT FACILITIES
Basc: . 1. ope +ticas invelved in the

manufacturc of Lh. .o du-wo, the following facilities

~.vterial Preparntion Shop
. ¢abr.c tion Shop

Stz . tural FaLrication Shop

Mren. .. Shop

aSs..bly & Lcsting Shop

P~iutiug & Recssembly Shop
2, _a rili~ry Facjlities

"~¢1 Room

I.iintenance Shop

Matericl Handling Facilities
3, Utilities and Service Facilitigs

fFlect:icnl Sub-station and Distribution
Network

Comgre sse¢ Air Gencration & Supply Netwerk
Water Rescrvoir & Supply Network

Transport Equipment

cpnce Henting Installation including Boilcrs
Ventilation Equipment

Weak Current Facilities

Firc Fighting Facilities

b1
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Medical & First Aid Fecilities
Cantcen and other Welfare Facilitics

Administration Offices, Furniture and
Office Equipment

64
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SECTJON VI: RLANT AND EQUIRMENT
Quantity gNos.)

PRODUCTION EQUIEMENT Stoge I gtoge II
(a) Material Prcparatjon Shop
1. Automatic Circular Saw 1 2
710 dia.
2. Horizontal Band Saw 200 1 2
3. Oxyacetylcne Planer 1 1
4, Oxyacetylene Profile Cutting 1 1
Machine
Se f%nching Shearing & Cropping | 1
6. Guillotine Shearing Machine 1 i
5000x15
7. Nibbling Machine 1250x8 1 1
8. Mechanical Blanking Machine
200 T 1 1
9, Mechanical Blanking Press 1 1
100 T
10. Pipe Bending Machine 75 dia. 1 1
1. zéate Straightening Machine 1 1
(v) Rlate Fabricatdion Shop
1, Plate Bending Roll 6000x16 1 1
2. Plate Bending Roll 4000x22 - 1
3, Plate Bending Roll 5000x50 1 1
4, Section Bending Machine 1 1
110x110x14
5. Press Brake 5000x10 !

6 Q'i

N
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6. Press Brake 5000x15 1 1

7. Redial Drilling Machine
40 dia x 1250 1 1

8, Radial Drilling Machine
65 dia x 1500 1

-t

9. Column Drilling Machine 38 dia,2 3
10, Double-Endcd Grinder 350 dia. 2 2
11, Doublc Ended Grinder 600 dia. | 1
12, Oxy-Acctylenc Welding Set 2 3
13, Oxy-Acetylenc Portable

Cutting Machine 2 3
14, Dished End Spinning Machine

40 1 1
15, Hydrauliec Straightening

Prces 40 T - 1
16, Hydraulic Straightening

Press 100 T 1 1
17. Welding Rectifiers 25 40
18, Automatic Circular Welding

Macltine 1000 A 1 1
19, Automatic Plate Welding

Machine 1000 A 1 2
20, Welding Manipulators 4 5
21. Argdn Arc Welding Machine

I1.19 350 A 2 2

23, Portable Grinder 150 dia, 2 2
24, Vertical Boring & Turning

Mill 6000 1 1
25, Planer 3000x2500x12000 1 ’

64
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. 26, Gear Shaper 5000 dia, 1 1
27. 0il-fired Annealing Chamber
6000x6000x12000 1 1
28, Shot Blasting Bquipment 1 1
29. Sand Blasting Equipment 1 1
30, Edge Planer 1 1

(¢) Structural Fabrication Shop

1. Column Drilling Machine 38 dia 1 1
2., Twist Drill Grinder 50 dia. 2 2
3. Punching Shearing & Cropping

Machine 16 1 1
4, Welding Manipulators 2 3

5. Section Bending Machine

110x110x14 1 1
6. Portable Grinder 150 dia, 2 2
7. Welding Transformers 300 A 4 4
8. Welding Tranaformers 500 A 3 y
9., Welding Set 350 A 2 z
10. Tube Expander 3 4
11, Tube Cutter 100 dia. 1 1 |
[.12 12. Tube Bending Machine 75 dia. 1 1
13, Freme Grinder 75 dia, - 1
14, Storage Tank 2 2
15, Hydraulic Pump with Test
Stand 1 1

16. X-Ray Testing Machine 100 1
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17. Film Processing Bquipment
18. X-Ray Film Viewing Equipment
19. Ultra sonie Flame Detection

() Machine Shop
1. Centre Lathe 330 diax2000
2. Centre Lathe 500 diax4000
3. Centre Lathe 800 diax5000
4., Centre Lathe 1000 diax5000
5. Oentre Lathe 1250 d1ax6000
6. QOentre Lathe 1600 d1ax6000
7. Shaper 500 stroke
8, BShaper 610 stroke

9, Universal Milling Machine
320x1 300

Universal Milling Machine
360x1600

Verticel Milling Machine
360x1600

Colimn Drilling Maohine
25 dia,

Column Drilling Machine
38 dia,

Column Drilling Machine
50 dia,

Rad¥al Drilling Machine
4Q 41a,x1250

Radiel Drilling Machine
65 ais.2%50
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Vertical Boring & Turning
Machine 1050 dia.

Horizontal Boring Machine 63 dia.
Horizontal Boring Machine 100 dia
Horizontal Boring Machine 160 dia

Vertical Slotting Machine 900
stroke

Planetary Key Seating Machine 20
Planer 1500x1500x5000

Planer 1000x1000x3000

Chucking Turret 375 dia,

Bar Turret/Capsttn 85 dia,

Automatic Cut Off Type Lathe
25 dia x 75

Serew Cutting Up Machine for
Pipes 100 dia,

Vertical Surface Grinder 1500 din

Horfzontal Surface Grinder
300x1000

Horizontal Surface Grinder
400x2000

Universal Grinder 300 diax1500
Gear Hobbing Machine
Double Ended Grinder 350 dia
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1.
2.
3
4.
5e
6.

Te
8,
%

10.

1.
12.
13.
14.
15.
16.

17.

<a$5>
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Asacpbly and Teeting Shop

Piller Drill 38 dia.
Alcut Bandsaw 20

Pedestal Grinder 350 die
¥Welding Trunsformers 3504

vork Benches

Hydraulic Assembly Press

100 T

fulphur Testing Apperatus
Cerbon Testing Apparetus

Composition Analysis -
Apparatus

Metallurgicael Testing
Apparatus

Projecticn Microscope

Electric Muffle Furnace

Profile Projector

Hardness Testing Machine

Inpect Testing Machine

Teneile Testing Machine

Universal Tool Room
Microscope

64
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-Painting and Reassembly Shop
Paint Booth
Painting Guns
Assenbly Stands

Miscellaneous Bquipment

AULILILRY BQUIPMENT
(a) Jool Roop

1. Saw Blede Sharpending
Machine, 1200 dias.

2e T™wist Drill Grinder 80 dia.
3. Tool and Cutter Grinder 250 dia.

4. Tool Grinding & Lapping Machine
150 dia.

5 Pedestal Tool Grinder 350 dis
6. Tool Room Lathe 410 die.x1000

Te Universal Grinding Machine
250 dia x 1000

8. Shaper - 610 Btroke

9. Horisontal Milling Machine
360 x 1600
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10, Induction Type Tool Tip

Braging Machine 1 1
11, Horizontal Surface Grinder

300 x 1000 1 1
12, Column Drilling Machinc 38 dia | 1
13, Chamber Furnace 450x450x250;1000 C1 1
14, Chamber Furnace 250x250x150;1350°CH 1
15, Vertical Alcut Bandeaw with Butt

Welder 1 1
Maintenance Shop
1. Centre Lathe 410 diax1000 1 1
2. Centre Lathe 410 diax1400 1 1
3, Centre Lathe 500 diax3000 1 1
4, Shaper - 610 stroke 1 1
5. Planer - 900x900x3600 1 1
6, Slotting Machine - 320 stroke 1 1
7. Radial Drilling Machine 40 diex

1250 1 1

8, Gear Shaper 100 dia x 1200 1 1
9, Surface Grinder 300 x 1000 1 1
10, Pedestal Grinder 300 die, 2 2
11, Hand Lever Shear - 6 1 1
12, Arc Welding Set 1 2
13, Gas Welding Set 1 1
14, Pipe Cutting Machine 1 1
15. Pipe Bending Machine 1 1

Y
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f. E.0.,T« Crane 5 T x 24 m
2. E.0.T. Crane 10 T x 24 m
3. E.0.T.,Crubde 20T x 24 B
4, B.0.T, Crane 30T x 24 m
5., E.O0.T. Crane 60 Tx 24 m
6. Mobile Crane 5 T

7. Fork Lift Trucks 2 T

8, Swing Cranes 2 T x 8 m
9, Swing Crane 3 T x 8 m
10 Swing Crane 5 T x 8nm
11, Tractor 65 HP

12, Trailer 20 T

UTILITIES & SERVICE FACILITIES EQUIPMENT
STAGE 1 L3

Electric Power Equipment including 3%1250 4x1250 KVa
1T & HT Switchgears, transformers KVA Transfor-
and cable network Transfor- wers

mers

Compresscd Air Equipment inclu- 3x1000 NM?/ 4x3000
ding air compressors, inter hr Compre~ NM’/hr
coolers, after-coolers, air ssors Compressors
receivers and piping network

Water Supply System including
water reservoir, pump and supply
net work
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h)
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S1AGE I  SZaCE Il

Transport Bquipment including -
2 Nos. of passenger oars and
2 Nos, of station wagons

Spacc Heating Installation 2x10 T/hr
including boilers Boilers
Ventilation Equipment -

Weak Current Network inocluding -

external and internal telephones,
fire alaram system, public -
address systou cto.

Pire Fighting Equipment -

Mcdical and First Aid Equipment

Oanteen Furniture and BEquipment

Office furniture and equipment -

72

3x10T/hr
Boilers
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Stage 1  Stoge Il

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
STUOY FOR CAPITAL GOOOS INDUSTRIAL PROJECTS IN IRAN

lend 100,000 sqm 10038?8.
Rulldinge govercd Arca in 89.D
1. Production Buildings
a) Material Preparation Shop 1,728 1,728
b) Platc Fabrication Shop 4,608 5,760
¢) Structural Fabrication Shop 1,152 1,728
d) Machine Shop 2,304 2,880
e¢) asscmbly & Testing Shop 1,728 2,016
f) Peinting & Reassembly Shop _1:123 _liiig
Sub-Total (1) 12,672 15,552
2. Aukdliery Buildings
a) Tool Room 1,152 1,152
b) Maintenance Shop 864 864
o) Blectric Sub-station 480 480
d) Compressed Air Station 288 4732
e¢) Boiler House 576 864
f) 8Stores 864 1,152
g) Open Stores for Rolled Stock 1,152 1,440
h) PFuel 0il Storage 288 432
1) Steel Yard for Casting & Forgings 576 864
J) PFinished Product Storage 3,192 182
Sub-Total (2) 7,39%. L,é?:

N
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3.
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Non-Produotion Buildings
a) Administration Building
b) Cantcen Building

¢) Main Gate, Time Office, First-

Aid Room, Lockers, Fire
Station, ete.
d) Car Parks

Sub-Total (3)

TOTAL AREA (142+3)

N
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74

dtage 1

864
864
700

400

2,828

22,892

stage 11

864
1,148
900

600

3:512

27,896
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SECTION VIII : _LAXOUL .

A Layout Plan for the proposed plant is appended
as Drawing No. 02,001, This has been developed
bearing in mind the usual criteria such as flow of

naterials, minimum movement of materials and men,
safety considerations etc.

Besides, an Equipment Layout Plan is attached
as Drawing No. 02,002, This shows the relative
dispositions of the equipment which will be installed

in the various production and auxiliary sections.
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SECTION IX : RAW MATERIALS & PROCESS. INPUTS

RAW MATERIALS
8 age
onnes) i*onnesi

M.S. Plates 6,350 7,660
M.3. Sheets 645 850
M.S. Bars & Sections 1,520 3,240
Stcel Pipes 240 320
Alloy Steels 425 640

Total : 9,180 12,710

AUXILIARY MATERIALS AND CQNSUMABLES

The various auxiliary materials and consumables
required will include the following :
1« 01ils, Chemicals and Paints
2. Welding Electrodes
3. Packing Materials
4, Tools, Jigs and Fixtures

5. DMiscellancous Materials

ULILITIES AND ENERGIEQ
gtege [ Stage Il
Electrical Enorgy
Power Load 4000 KW 4800 KW
Lighting Load 400 KW 500 KW
Total Connected Load 4400 KW 5300 KV
Maximum Demand 2400 KW 2900 KW
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Stame 1  Htase Il

2. Qompressed AIX
Maximus Simultaneous Demand 2000 NM>/hr. 3000NM°/hr

3. Matex
Average Requirements 100 n’/day 150 n’/day

4. Qthers

These include fuel oil/ges, Oxygen, Acetylens,

Carbdon Dioxide e tc.
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1. General Manager 1 1
2. Senior Managers 10 10
3. Managers 24 29
4, Supervisors (Technical) 8% 105
5. Supervisors(Non-technical) 20 25

6. Clerical and Administrative 60 15
Staff

7. ZLabour

a) Skilled Workers 275 375
b) Semi-skilled workers 200 300
¢) Unskilled Workcrs 125 200

TOTAL M/ANPOWER 800 1120

.25

18
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At
A.2
A3

AJd

Be
B. 1

Land 200
S‘fe Development 300
Buildings

1, Production Buildings 1,348
2, Auxiliery Buildings 407

3, Non-Production 218
Buildings. = e ——

gub Total(A.3) 1,913

Contingencies (@ 10% 287
ot A.d %O A.B)

Potal (A( 2,720

Rroduction Equipment

zas Material Preparation
Shop

(b) Plate Fabrication

Shop 3,445
(¢) 8tructural

Pabrication Shop 225
(a) Machine Bhop . 620

79

1,648
479
267

286

F

235

34515

235
900

N
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1 2

(e) Assembly & Testing Shop 40

(f) Painting and Re-assenbly 65
Shop

Be2 pAuxiliary Bquippent
(a) Tool Room
(b) Maintenance Shop

(¢) Material Handling
Equipment

Utilitics & Scrvices
Bquippent

(a) Blcectric Power Distri-
bution Systen

(b) Compressed Air Systen
(c) Water Supply Systen 20 25
(d) Transport Bquipment 35 50

(e) Space Heating Installa- 420 600
tion including Boilers '

(f) Ventilation Weak Current,
Pire Fighting, First Aid, 200 260
Canteen & Uffice Bquip-
Potal Bquipaont 1,140 8,045
ota u en 2
Cost(PO /ng)(B.1 to

B.3) ..

Machine Accessories

Jigs & Fixtures
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1 2 =z

B.6 Cutting Tools & Hand 357 402
Tools

B.7 Furniture and Fittings 357 402

B.8 1Initial Spares 536 604

B.9 Procurecment Charges,
Frcight, ¥Insurance,
Handling otc.

1,470____ 1,660

B.10 Erection & Cormissioning 821 9717
of Equipnent
B.11 Contingencics (0 10% 1,211 1,370
of B,1 to B,10) Ny
Total 'B' 13,320 15,070
C. _Projecting Coste
Cei Prililin ry and Promo- 160 180
tional Expenscs
C.2 Project Roports, Dcsigning 1,400 1,440
and Engincering Fees
C.3 Tecchnical know=how,
Production Documenta- 2,050 3,025
tion & Training
(In addition to
Royaltics)
C.4 Start-up Expenses 229 275
C.5 Projcct Establishment 640 730
Total (C) W0 5.0

T0TAL FIXED CAPITAL INVESTMENT 20,500 23,900

(Foreign Currency)

(11,925) (13,850)

81
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t.

2,
3.

4,
5.

6.
Te
8.

9.

10

1"

"~ e

3,172

350

23

198
83

46
102

1,178

1,648

6,800

A=) 800

Rav Materials & 4 2,147
Bought Outs

Auxiliary Materials 4 245
& Consumablcs

Enorgics and Utili- 1 17
ties

Salaries & Wages 1 145
Adninistrative 3 56
Overhcads

Insurance - 3 40
Maintonance 3 90
S8tock of Goods in

Process (Cost of 1 820
Production lees

Dopreciation)

8tock of finished 1 1,140

oods(cost of sales

ess depreciation) ——
Total 1 to 9 4,700
Less Accounts (=) 550.
reccivable(Raw

Materials & Bought i ——
Outs)

Yorking Capital (10=-11) 4,150
(Poreign Currenay) (500)

6,000

(725)



Pixed Capitnl Investment
Vorking Capital
Total Capital Investmont

(Poreign Currency)
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age

20,500
4,150
24,650

(12,425)

84

23,900
6,000

29,900

(14,575)
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SALES RALIZATION

Product Unit Unit Price fpnual Salcs(1000 s
) Stage 1  Stage 1)
1 A

1. PFabricated Vessels, Tome 600 1,170 1,500

Storage Tanks T

& Bins -
2, Hcat Exchangers Tome 2,100 525 578
3. Furnaces & Kilns Tome 2,600 8,450 8,710
4, Convcyors Tome 2,500 1,000 5,625
5. Ball Mille Tome 2,000 2,600 3,500
6. Crushers Tome 1,500 1,500 2,625
7. Piltcrs N Torme 1,800 120 1,080
8, Sercons Torme 1,800 270 360
9, Mcchanical Bquip- Tonne 3,300 2,640 3,960

ment )
10 Tcchnologiecal Tonne 45 225 282

Structurcs. —— .

Total 19,100 28,220
EROPITABILITY
it Stake 1 Stage 1T
1, Gross Annual Profits 1000 US § 3,560 6,270
2, Total Capital Inves- 1000 US § 24,650 29,900
I1.33 tment

3. Oross Annnbi'lefurn % - 14.5 21,0

on Total Capital
Investnment.
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4, Value Added/annum 1000 US § 11,72% 17,380
5. Internal Rate of
Return
(Discounted Cash % 11,8 16.7 3
Plow Analysis) :
6. P~y Back Period Years 5.5 4,5
7. Yoreign Exchange 1000 US § 17,150 23,360
8.vings/annum

24

8¢
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SIbdUrd 111.3

Stere_ ] ' .

ANNUAL OUTPUT 670 Machines 1275 cac .
WORLING DAYS/AMNUM 300 300
0. OF S8RIPTS 2 ?

III .

84




UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
NIDC $TUOY FOR CAPITAL GOOOS INOUSTRIAL PROJECTS IN IRAN

_ utpu
{. Dozers _ No. 200 400
2. Graders No. 200 400
3. Scrapers No. 20 25
4, Shovel Loaders No. 250 450
Sub=-Total (1 to 4) 670 1275
No.
5. Spares Tonna 1850 3500

89
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SECTION II: BUY-QUTg

It is proposed that the plant shall buy out all
castings and forgings (fully fettled), electric
motors, controls, bearings etc. While the
castings and forgings shall be machined in the
plant, the other items will be merely assembled
into final products. The annual requirements of

bought-out items are estimated as follows :

S.No, Bought-out Items Unit §tage ; gtage 11

L

igastinge i gorginga)

a) G.I. Castings Tonne 730 1400

b) Steel Castings Tonne 2450 4650

c) Steel Forgings Tonne 260 500
2. Engines No. 804 1530
3. Gear Boxes No. 430 820
4. Power Take O0ff Units No, 265 510
5« Wire Ropes Metre 8700 16500
6. Wheel Rims No. 2785 5220
7. Tyres & Tubes No. 2785 5220
8. Electricals Tonne 335 640
9. Hydraulics Tonne 215 410
10, Bearings Tonne 40 7
11, Fasteners and Pittings Tonne 80 150

11,3 90
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SECTION IIXI +  RPRQPUCT(S) REICRIPTION

Eroduct: BULL DOZER

mn 125 FWHP to 270 FWHP

i ion

u

Engine 180 FWHP at 1850 RPM
Draw Bar Pull 19600 Kg. (Max.)
Blade

Length x Height 3 4260 x 1060 mnm

Type 8 Angling and tilting
Controls 8 All hydrsulic
Ripepsions
Overall (LxwxH) 1 5890x4260x3060 mnm
Net Weight $ 21 Tons
Asiachoents Posaible
Angledoser
Rekedoger

S8traight Tilt Docger
Straight Doser
Hydraulic Ripper
Towing Wineh

91
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Rroduct SCRAFER

anu 1M’ to 29 N’ (Heaped)

Specificution of
egentotive

e g

roducts

Capacity (Struck/Heaped) 3 10.7 M3/15.3 ¥

Bngine t 307 BHP at 2100 kit
- 285 FWHP at 210005l

Speed Range !
Forward & 6.4 to 28,00 km/hr.

Reverse i 3.35 im/hr.
Gear Box 1+ 6 Forward
{ Reverse

Controls 3 Hydraulic

Blades
Total Cutting t 2900
Centre Blades : 625 x 450 x T15
Bnd Blades 1 625 x 450 x715
Rimepaions

Overall : 12230 x 3470 x 3390 mn
Net Weight:i 24 Tons

92
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Me:victure 93 FWHP to 180 FWHP

Bngine 115 FWHP at 2000 RPM
Speed Range: 5.8 Kii/hr.
to 30 Knm/hr.
Gear Box 3 forward
3 reverse
Shovel 3
Bucket 1.5 M heaped
1.3 M2 Struck
Rigeneions
Overall (LxwxH) - 3980x2660x2750
Net Weight - 9.6 7T
Ropsible Attachapents
Shovel

Front loader

Towing wineh

Trench digger/back hoe
Side Crane

S0arifier or ripper

94
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Dyodugt  MOTOR GRADER

90 FPWHP to 150 FwWHP

sé

,
Iikm crenental 2_2 B
Bogine 115 FWHP at 2000 RPM
Speed '
Range 3.5 K&i/hr. to 40.7 Xn/hr. (Toward)
2.7 Km/hr. to 19.4 Ku/hr. (Rever -
Gear box 6 forwarid
3 reverse
Controls Mechanical
Slade
Dimensions 3660 x 634 (.round curve)
Maximua
cutting
Angle 90¢
Shioculder T
reach 2.2 “' 20,7 ' A
Rinensions
Overall (LxwWxH) - 17840 x 2%40 x 2340
Net Weight : 10.6 7T
Grader Blade
SQarifier

9
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SECTION_1V t  MANUFACTURING PROCE.S -
Tr ocess involved in the manufacture of the

pr-i.~ts envisaged are

a) £late Work including
- Plate straightening

= Layout and marking

Sawing end cutting (profile cutting,
nibbling,scwing etec.)

Plate bendiq;"

Press work (Drawing, forming, blanking)
Drilling

= Initial Welding - Arc
b) Pabricgtiop including
- Section Straightening
- Wwelding
Drilling

Anncaling
= Shot blasting
c) Machinipg including
= Turning
Milling

Boring

Shaping, planing, slotting

- Screw cutting

Broaching

Grinding

I1I1.8
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d) Asgeumbly including

- Corrective welling

= Sub-assembly and assembly

e) Fipishing including

- Surfece preparation

- Painting

96

‘1.9



.10

N

1 UNITED NATIONS INDUSTRIAL DEVELOPMENT OQRGANIZATION
NIDC STUDY FOR CAPITAL GNODS INDUSTRIAL PROJECTS IN IRAN

SECTION V : PLANT FACILITIES

Based on the operations involved in the manu-
facture of the end-products, the following plant
facilities would be included :

1. Production Facilitieg

(a) Plate Shop
(b) Fabrication Shop
(¢) Machine Shop
(d) Paint Shop
(e) Assembly Shop.
2. A ary Facilitie
(a) Tool Room
(b) Maintenance Zhop
(o), Material Handling Facilities.

J. Utiljties and Service Facilitieg

(a) Electriecal Sub-station and
Digtribution Networ

(b) Compressed Air Generation and
Supply Network

(¢) Water Reservoir and Supply Network
(d) Transport Equipment

(e) Space Heating Installation inclucirg
Boiler House

(2) Ventilation Equipment

(g) Weak Current facilities

(h) Fire Fighting secilities

(1) Medical and First Aid Mecilities

(§j) Canteen and other Wel .ie Facilities

(k) Administration Oiffices, IMrniiure
end Office Dquipment.
(




! | UNITED NATIONS INDUSTRIAL OEVELOPMENT ORGANIZATION
NIDC STUDY FOR CAPITAL GOODS INDUSTRIAL PROJECTS IN IRAN

SECIION VI s PLANT AND EQUIPMENT

£RODVCGTION EQUIPKENT

guentity (los)
tege Stage I]

a) Plate Shop
1. Cold Circular saw T10 dia. 1 2
2., Band Saw 200 3 4
3. Hecksaw 225 B 1 \
4, Other saw 2 2
5. Flame Cutting Machine 10 15
6. Section Shear 20 1 1
7. Hand Shear for Plates - 5 2 2
8. GuillotineShear 3200 x 20 1 2
9. Nibbling Machine 8 x 1250 1 1
10, Press Bruke oz
250 T (5000 x 10) P 2
11. Press Brake
400 T ( 5000 x 15 ) 1 2
12. Hydraulic Prese 250 T 1 1
13. Hydraulic Press 400 7T 1 2
14.Mechienical Press (3ox Type) 40T 1 2
15+ Mechanical Press (Box Type) 1501 1 2
16. Mechanical Press (Box Type) 250 T 1 1
17. Plate Straigatening
Machine 4000 x 25 1 1
18.Edge Planer 6000 1 2

TT.11 9




II1.12

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
NiDC S$TUOY FOR CAPITAL GOODS INDUSTRIAL PROJECTS IN IRAN

19. Angle Benaing

Machine 50 x 50 x 6

20, Plate Bending
Roll 4000 x 25

21. Shaper - Stroke 610

22. Double Column

Planer 900 x 900 x 3600

23. Radial Drilling

Machine 50 dia x 2150

24. Radial Drilling

Machine 65 dia x 2150

25. Coluzmn Drilling
Machine 50 dia

26, Arc Welding Machine 400 A
27. Arc Welding Machine 600 A
28. Arc welding Machine 1000 A

29. Double-ended Fedestal

Grinder 300 dis.
b) Zavrication Shop

1. Welding Transformer 400 A

2. Welding Transformer 600 A

3. Welding Rectifier 500 4

4. Argon Arc Weluing Set 350 A
5. Projection Welding 150 &VA
6. 8pot Welding Machine 100 kVA
7. Continuous Submerged Arc

Welding machine 500 A

8. Radial Drilling machine

40 dia. x 1250

9. Radial Drillifg,
50 dia. x 2150

99

30
40
15
10

9

N W o N

40
45
22
15

N
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10. Column Drilling Machipe 25dia. 2 3
11. Straightening Prees 40 T 1

12. Straightening Press 100 T

13.Annealing Furnace 3600x5000x
5400

14, blectrode Dry1n8°070n
1000 x 1000 x 6

15. Shot Blasting Bquipment
3000 x 10000

16. Double Bnd P¥déstal Grinder
300 Dia

o) Machine Shop

1. Centre Lathe 410 dia x 1000

2. Centre Lathe 410 dia x 3000

3. Centre Lathe 500 dia x 1500

4. Turret Lathe J75 dia.

5. Turret Lathe 500 dia.

6. Vertioal Turret 1050 dia.

7. Vertical Turret 3000 dia

8. Copying Lathe 410 dia x 1000

9. Horizontal Boring
Machine 63 dia

10. Horisontal Boring
Machine - 100 dia.

11. Horisontal Boring
Machine - 160 dia.

12. Special Boring Machine
13. Shaper - 500 8troke .

100

1
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14.
15.
16.
18.
19.
20.

21,
22.

23.

24.

25.
26.

27.

28,

29.

3.

M.

32.

N
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Shaper - 610 stroke
Shaper = 700 Stroke
Slotter - 900 8troke
Plener 3000 x 3000 x 12000
Broaching Machine 25 Tx1000

Horizontal Milling Machine
310 x 1100

HorizontelMilling Machine

360 x 1600
Universal Milling Machine
360 x 1600

Universal Milling Machine
425 x 2000

Vertical Milling Machine
360 x 1600

Eench Drill 13 dia.

Radial Drilling Mcchine
25 dia x 1600

Radial Drilling Machine
40 dia x 1250

Radial Drilling Machine
50 dia x 2150

Multispindle Drille
10x 1 dis,

Deop Hole Drills
15 x 800

Column Drilling Machine
50 dis.

Internal Grinder 80 die

5. Rorisontal J¥Tace Grinder

IT1.14

200 x 630

101
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34, Horizontal Surface Grinder

400 x 2000 1 2
35. Cylindrical Grinder

260 x 800 2 3
36, Cylindrical Grinder

450 x 2000 2

37. Centerless Grinder 3 dia =60 2
38. Keyway Milling

Machine 25 x 200 1 1
39, Thread Milling Machine,
100 dia. 1 1
40, Centering Machine 1 1
41. Honing Machihe 150 dia. 1 i
42.Tapping Machine 25 dia. 3 4
43, Pipe Threading Machine 100 die.! 4
44, Hacksaw 200 4 6
45, Cold Circular Saw 710 dia. 4 7
46, Ber Streightening Machine 25 .
dia. 1 1
d) Raint Shop
1. Paint Booth 3
2. Painting Guns 12 18

3, Miscellaneous Bquipment

o) Ansembly Shop
1. Link Assembly Precss, 150 T

(hydraulic) 2 2
2. Link Assembly Press
50 - 150 7T
Mechanical) . 1" 11

102
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1

3
4.
5
6.
7.
8.
9.
O.
1.
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Arbour Press 300 T
Arc welding Set 300 A
Gas Welding Set
Washing Equipment
0il Heater o
Static Balaencer
Pedestal Grinder

il

Bolt Clamping Device
Assembly Stends

AUXILIARY BQUIPMENT

e)lcol Roop

1.
2.
3.
4.
5
6.

7.

8.

9.

10.

Centre Lathe 330 dia x 700 3
Centre Lathe 410 dia x 1000 i

Shaper - 500 stroke 1

Slotter - 250 stroke i

Universal Milling Machine 360x1600

Universel Tool Milling Machine
640 x 220 1

Redial Drilling Macnine
25 dia x 1600 2

Column Drilling Machine
25 die. 2

Surface Grinder 300 x 1000 1

Cylindrical Grinder
260 x 800 1

103
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1.
12.
13.
14.
15.

16,
17.
18,

19.
20,
21.
22,
23.
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Internal Grinder 80 dia
Twist Drill Grinder 50 diae
Profile Grinder 25 dia.
Pedestal Grinder 300 dia.

Carbide Tip Tool Grinder 153
dia.

knife Grinder 4000
Saw Blede Grinder 20diax350

Universal Tool & Cutter
Grinder 200 dia x 230

Jig Boring Machine
Bngraving Mechine
Hacksaw 225 dia.
Hacksaw 300 dia.

Furnace

b) Maintenence Shep

1.
2.
3
4.
Se
6.
T

8.

9..

104

Centre Lethe 410 dic x 1000
Centrc Lathe 440 dia x 1500
Centre Lathe 500 dia x 3000
Shaper - 700stroke

Pluner - 900 x 900 x 3600
Slotter - 400 stroke

Rediael Drilling Machine
40 Die x 1250

Universal Milling Machine
400 x 1600

Geer Shaper 750 die.
Surface Grinder 300x1000

104
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11, Cylindricel Grinder 350x1200 1 1
12. Pedestzl Grinder 300 diae. 2 2
13. Hand Lever Shear 6 mm 1 1
14, Arc Welding Muchine 1 1
15, Gas welding Set 1 1
16, Pipe Cutting Machine 220 dia. | 1
17. Pipe Bending Machine 100 dia. 1
¢) Matcericd Hopdling Equinment
. E.0.T. Crane 5 T x 24 n 5 5
2. B,0O.T. Crane 5 T x 30 m 1 1
3. B.O.T. Orene 10 T x 24m 5 5
4, 5,0.T. Crene 15 T x 24m 2 2
5. B.0.T. Crene 30 T x 24 & 3 3
6, Jib Crane 0,5 T x 4 m 4 6
7. Floor Operated
Crane 1.5 1T 1 {
ULILITIES AND SREVICE FACILITIRG BQUIRMENT
&) Blectric Power equipment 434250 6x1250
including H.T. and L.T. KVA KVA
___Switchgeur, trunsformers Trans-  Trons-
“and cable ncTWoTk. formers formers
b) (izon{reued Air equipment 3 x1000 4 x 1000
ncluding eir compressors, HH’/hr. Kll}/hr.

intercoolers, efter-
coolers, air receivers,
piping network.

compress- Compre=-
ors seors

iz.18
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c)

d)

)

g)

1)

J)

k)

N
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Watcr supply systenm
including wvater
rescrvoir, pump ond
supply nctwork.

Trensport Bquipment
including 2 Nos. of
stetion wagons.

Spece Heating
Install: tion including
boilers

Ventilation Bquipment

Weak current Notwork
including external and
internel telephones,
fire alarm sys tenm,
public address system
th.

Fire Fighting Equipmént

Medical and First aid
Bquipmenrt.

Canteen Furniture and
Bquipment

Office Furniture
and Bquipmoent

10v

2x10T/hr 3210

Boilers

T/hr.
Boil-
cre
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SECTION VII &  ARSA REQUIREMENTS
Stage 1 Stage
land 200,000 sq.n 200,000 eqem
Buildings Sovered Area An 89.0.
. Broduction Buildings
a) Plate Shop 3,168 4,000
b) Fabrication Shop 6,336 9,000
¢) Machine Shop 4,896 6,500
d) Paint Shop 2,016 3,000
e) Assembly Shop 3,168 54200
Sudb Total (1)_19:584 27,700

2. Auxiliary Buildinge

a) Tool Room 864 864

b) Maintenance Shop 1,152 1,152

c) Blectric Sub- 480 —~ 480
Station -

d) Compressed Air 480 480
Station

e) Boiler House 864 864

£) Main Stores 1,440 1,440

€) Open Stores for 3,960 5,000
Rolled Stock

h) Fuel 0il Storage 360 500

107
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1) Cils, Paints & 576 576
' Chemicnl Storage
§) Finishecd Product 4,800 6,200
Stores
Sub-Tot2l (2) 14,976 17,556
3.  _Non=Production Buildings
a) Administration 4,000 5,000
Building
b) Cantccen Building 1,152 1,600
¢) Firc Depot 720 720
d) Main Ga:ie, Time T20 720
Office & First Ald
Roon
@) Cycle Stand-Cun- 480 600
Car Park
Sub-Total (3) 7,072 8,640

Total Area (1+2+3) 3.8%¢ r WX

Te24

105




11,22

UNITEO NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
NIDC STUDY FOR CAPITAL GODOOS INOUSTRIAL PROJECTS IN IRAN

SECTION VIII: LAYOUT

A layout Plan for the proposed plant is
appended as Drawing Ko0.03.001, This has been
developed bearing in mind the usual criteria such
as flow ofnaterials, minimum novenent of materials

andmen, safety considerations etc.

Besides, an Bquipment Layout Plan 1is attached
as Drawing No. 03.002. This shows the relative
dispositions of the equipment which will be installed

in the various production and auxiliary sections.
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NI1O0C STUOY FQR CAPITAL GOODS INDUSTRIAI PROJECTS IN IRAN

i.TERIALS AND PROCE

Lten Stoge 1 Stage 11
1. M.S.Pl-tcs 5,475 tonnes 10,425 tonncs

2, M.S.B~rs and Scctions 1,825 tonncs 3,475 tonnes

3 Stccl Pipes 15 tonnes 30 tonncs
Totnl 1,318 tonpcs 13,930 tonngs

LUXILIARY MaT3RIALLS D CONFSUNLBLAS

The vari us ~uxilinry anterinls and ¢ nsun~blcse

requircd will includc the following:

1. 0Oils, Cherniienls & Pnints
2e W.:lding Elcctrcdes & Fluxcs
3 Prcking Matcrinls
4o Tcols, Jigc & Fixturcs
5e Misccllancous linterinls
UTILITIES oNi BNERGISZO
ALC Stage II
1. Elcectrical Energy
Power Lcnd 6000 ¥ 900G KW
Lighting Lond 2Q0Q I 100 KW
Tot~1 Ccnnceted Load 6500 KW 970¢ KW
Maxinun Demand 7500 KV 5200 KW
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NIDC $TUOY FOR CAPITAL GOODS INDUSTRIAL PRDJECTS IN IRAN

2. szggnrossgd ’\1: m SM
Maxinzum sinultancous Deunnd 1600 NH’/hr 3000 RHB/hr

3 Wator

Average Requircrnicnt 200 m3/dny 280 m’/day

4. chb!s
These include fuel 011/Gas, Acetylenc, Oxygen etc.
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

NiODC STUOY FOR CAPITAL GODOS INDUSTRIAL PROJECTS 1IN IRAN
SECTION X : MANPOWER
o, of Pergonnel
$tage l  Stage 1]
1. Gencernl Manager 1 1
2, Scnior lanagers 14 14
3. Manngcrs 45 60
4s  Supcrvisors (Technical) 180 255
5. Supcrvisors (Non=Tcchnicol) 35 45
6. Clerical nnd Administrative 100 125
Stff
7. Labour
(2) Skilled Workers 600 875
(b) Seri-skilled ‘ork.rs 450 650
(e)  Unskilled Werkers 300 425
10T, L MaNPOUER 1725 2450
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Aot
A.?.
A3

AJd

B.
B.1

111,28

Land

8itc Dcvelopnent
Buildinge

1. Production Buildingse
2. Auxilinry Buildings
7, Non=Prsduction Buildings

Sub Total (L.3)

Contingen~ice (@ 10%
of A.1 to A,3)

TOTAL (A)

Rlant and Rauimmont
Rroduction Bouicnont
a) Plate Shop

b)
c)
d)
o)

Fabricntion 8hop
Machine 8Shoy
Paint Shop
Lssenbly Shop

400 400
450 600
1,846 2,625
658 710
573 700
22017 4,022
393 505
4,320 5,540
1,025 1,530
915 975
2,030 2,690
55 75
260 265
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1 i — %

B.2 asuxiliary Equipment

1) Tool Room 220 220

b) Maintenancc Shop 200 200

¢) Mnterinl Hondling Equip- 640 645
~ent.

B.3 Utilitics & Scrvicces Equipnent

n) Elcctric Power Distrib- 900 1,300
ution Systoeuw

b) Coiprussed Alr Systen 150 600

c) V~tcr dupply Systen 35 40

d) Transport Equip.int 45 60

¢) Spacc Heating Instrlla- 700 1,000
tion.

f) Ventilation, Yenk Gurrcnt, )

Firc Fighting, First Aid, )
Canteon and Office y275 400
Equiprient. %
Totnl Equipnent Cost 7,750 10,000
(FOB/FOR) (B.1 to B.3)
B.,4 Mcchire lccecsscrics 77° 1,000
B.5 Jigs & Fixturcs 775 1,000
B,6 ‘utting Tosls nnd 387 500
Hand Tools.
B.,7 Furniturc & £ittings 387 500
B.8 1Initial Sparcs 581 750

IlI.27
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T o 5.

B.9 Procurement Charges, 1,599 2,063
Freight, Insurance,
Handling etc.

B.10 BErection & Ccm.issioning. 891 1,150
of BEquipment.

B.11 Contingencies (& 10% of 1,315 1,697
B.1 toO Bc10)
TOTAL (B) 14,460 18,660

C. Lrojeetving Cogts

C.1 Prcliminery and Promo- 200 250

tional Expenses

C.2 Project Rcports, Designing 1,500 1,815
end Engincering Fces.

C.3 Technical Know-how, 2,650 4,850
Procuction Docuacentation
end Training (In eddition
to Royalties)

C.4 Stur$=-up Lxpenses 320 515
C.5 Project Esteblishment 750 970
TOTAL (C) 5,420 8,400

C ]

TOTal FIXLD CAPITAL
INVLSTIENT 24,200 32,600

[I1.28 (Foreign Currency) (11,530) (16,140)
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WORKING CAPITAL
1ten Period &m 1 in ]§§ s !
in months age age
{. Rav Material & Bought Outs 4 3,410 6,500
2. Awiliary Materials &
Consumables 4 413 863
3, Utilities & Energies 1 24 35
4., Salaries and VWages 1 416 580
5. Administrative Overheads 3 106 185
6. Insurance 3 48 61
7. Maintenance Materisals 3 1014 130
8, 8tock of Goods in Process
and Finished Goods (Cost
of Production Bxcluding
Depreciation) 1 1,505 2,581
9, Accounts Receivables (Cost
of Sales excluding
Depreciation) 1 1,780 3,100
10, Total ( 4 to 9 ) 7,803 14,035
. Accounts Payable (Cost '
0 w Materials &Bought Outs) (=) 853 (=)1,625
Net Working Capital (10-11) §.950 12.410
(Poreign Currency) (1,395) (2,680)
107AL CAPITAL INVESINENT
1. Fixed Capital Investment 24,200 32,600
2. Vorking Capital 6,950 12,410
1129 Total Capital Investment (1+2) 31,150 45,010
(Poreign Currency) (12,925) (18,820)
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§4is REALIZATION

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
STUDY FOR CAPITAL GDODS INDUSTRIAL PROJECTS IN IRAN

e e "

Graders
Scrapers

Shovel Loaders

REQFITAS1ELIL

Gross Annuel Profits

Gross Annual Return
on Total Carital
Invegtinent

Value Ad. 'ed/Annum

Inte¢rnal Late of

6. Pay dack Period

Foreign Lxcnange
Savings/ennm

Unit Unit Pﬁice Annuel Sales Vglue
in U8 {1000 VBt oy
tage age )i
No. 36,000 7,200 14,400
NOo 22,500 4,500 9,000
No. 65,000 1,300 1,625
O 36,000 9,000 16,200
Stb-Total (1 to 4) 22,000 41,225
Tonne 3,250 5,000 11,375
Total annual GSales Value 28,000 52,600
Unit Stage 1 Stage 11
1000 Us % 4,520 12,540
Total Capital Invest-
1000 US 8 31,150 45,010
% 14.5 27.9
1000 Us 8 15,950 30,070
% 10.3 18.6
Years ©e5 4.55
1000 Us & 24,450 46,770
120
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