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ARSIRACT

In this Volume a techno=-finnncial evaluation
of the Polyester fiber production plant of 6000 t/y
in Chittegong has been presented. This is a
continuation of Petrochemical (aromatics) Complex

Industry which would be supplier of Raw Material
for this plant.

This unit would produce: e~

8000 t/y Polyester Staple fiber
1000 t/y Polyester filament yara.
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SECTION )

SAMARY
1.1 lisatory and Background

This Feasidility Study for the promotion of Folyester
fider plants production in Karachi in continuation of the Projer®
A + B (BTX-gromatics and Monomer Complex) which i{s recommended to
be implemented in the scope of E~stern Refinery or Karachi
Refineries. Using the p-xylene from the Project A (BIX-aromatics)
in the Project B intend to produce TA/DMT 18,000 I/A for
the polyester !flbor production in both wings:-

1, 12,000 t/y Folyester fibers in West Fakistan located
in Karachi.

9000 t/y « Staple fiber and
3000 t/y = Filament yarn

8. 6,000 t/y Polyester fibers in East P~kistan locnted
in Chittegong. .

5000 t/y = Staple fiber
1000 t/y « Tilament yarn

The isrlementation of these nroJjects should be eynchropisec
with the implement-tion of the basic Froject A + B in orc..:
avoid the import of monomers for this rroduction,

1.8 Macketing

Based on the present ross!bility,growing market potential
end taking overall economic objectives of Pakistan.

The planned quantity of production anticipated from the
propesed complexes are as follows:-

1. VWest Paki-ten plant in Karachi,

9000 t/y = Steple fibers of different den. from 1l=10den.
but the majority of production would be
between 1 and 4,5 denier (Cotton and Voollen

tﬁo)
3000 t/y - Filament yarn a Aifferent den.



3. Bast Pakistan - polyeeter fiber plant would produce

in the {irst phase the staple fiber only.

6000 t/y etaple fibers of different denier will be

produced for the cotton industry.

In the second phase after 1980, the plent would be extended
to 13000 t/y and the filament ysrn production could be included.
1.2.1 Rrogoaed elling Rrice

The proposed ex-factory selling price is eatimated on baae

of existing world price, (I and local condition.

eaat Paiiatan
stople fiber is. 8568.0 ton
Filement yarn 18.11900,0 ton
Eaat Rakiaian
Steple fibers As. 9500.0 ‘ton
Filement yorn R8,12500,0/ton

1.3 [Easilities snd Maoulacturing

Theee two projects which are continuation of the boaic

production in Projecte 4 ¢ B con be located in Chittagong
or Kerachi, it aleo depende on the investment policy of the

Government.
The celculation have been mede on the busis of 320 days
(7680 hours in full operation per yeesr).

The required utilities pasrtislly would be produced within
the locetion including steam, cooling weter, Du=water otc.
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1.4 [ioancial
daguired Invest.ant
The totsl investment required for this project is estimated

o8 followsil-

kecal % Foreign 1 Iotal

8ite and plsnt costs 36,101.0 36,311.0 72,412.0
Development coets 6,608.0 2,200.0 9,808.0
Working Capital 6,876.0 3,750.0 10,625.0
Total 49,876.0 43,261.0 92,845.0

I% has been estimated thst the ratio between loan and

equity to be 60340 end investor sup,osed to be private perty.
Bquity capital would be proﬁdod by investor in the fora of

shareholders equity. The balance assumed to be long term debt

locel snd foreign. The local long tera loan is calculated at
8% interest snd for for.ign 7%. The long term loan would cover

100% of foreign exchange oomponents required.
The proforms cepitslisation would be as shown belowi-
Long tera debt 16,739.0 43,261.0 60,000.0
Shereholders equity 32,845.0 - 32,845.0

Totel 49,584.0 43,261.0 92,845.0
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1,8 Eatimated Earning and Fund Generated
4 summary of the estimated profit, loss and the cash

generated for the first six years after start-up is shown in
Teble 1 belows~

Iadle 1

Sunnpery of Bstimated Larning and
Fund ?oms‘atod
Re (000

'Oporat-' Cther ] J Non { Fund
ing income cash Generate

income and Sefore Aftery chys,. ed
| | excensd tox | tex i

81000,0 37806.6 1266.8 12236.0 4200,0 8036.0 8036.0 7519,0 186555,0
37000,0 40830.0 1266.8 14903.2 3740.0 11123,0 11123.0 7519.0 18642.0
60000,0 48437.2 1266.8 16296.,2 3130,0 13166.0 13166,0 7519.0 20685.0
60000.0 48437.2 1266,8 16296.2 2240.0 14055.5 14055.,5 7519.0 21574.,5
60000.0 49437.2 1266.0 16296,2 1295,0 15001.2 15001.2 7519.0 22820.2

o & O v

6 00000,0 49437.8 1866.0 16206.2 376.0 15920.0 15020.0 7819.0 23439..

It may be noted that the first two years reflect s reduced

sales revenus by utilization of capacity due to normsl problems of
start=up and efficiency of the staif. liowevlr, the plent is

expected to operate st cspecity after two years.
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Breek even is computed to be ot 50% on a net income
bssia. vn a funds gensroted besis, which 18 the level when cash
flow equals the esmount required for debt retirement the break-

even point is about 45% percent of capacity.
1.6  loterest and Debt Service COVOIRss
The proJjected coverage of interest on long term dedt

es well as dedbt service coverage ratios are as followst~-

lable 2
Intareat and Rebt COVEIBgs

Yeeor rl Inte rg gt Coverage ll Debg )Su'vico

1 2.9 1.95
e 4,0 230
3 4.8 2.55
4 5.5 2.65
8 6.3 2080
6 7.8 2,95

Notet= 1) Before income taxes.

g) After incoms texes.
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1.7 _Rredget Jalence shogta

Condensed 3slence Shccta ectimeted for years first and

sixth ere shown belowl~-

lable 3

Betimoted Bal§nce Shoets
M—

:};Year 1 :}vv Yeoar 6

Asssta

Current Assets
Cash

Receivable (trade)
Inventories

Totel current assste

hiabllitics
¢urrent lisbilities

Payable (trade)

long term debt due within one year

Total current liebilities
Long torm dabt

shareholders equity
Capitel stock

5,339.0
7, 500.0
14, 625.0
27,464,0

5,339.2

6,000.0
11,339.2
48,000.0

32,845.0

Net retained earnings sfter dividends 8,036.0

Totol shareholders equity

Total liabilitics and equity

40, 881.0
100, 220.0

5,639, 2
8, 700.0
14, 625.0

63’“5. 2

5,339, 2
8,000,0
11,639.0
18, 000.0

32, 845.0
56, 532.0

89, 377.0
119,016.0




Cash build-up after providing for debt service and the
agsuned paywent of e dividends to shureholders is substaontiel.lt
was ascumed that such excsess would be invasted in 3ank Certilic: -
tes of deposit at five percant. Actuolly a long portion of this
excess cesh could be uscd to retire long=.erm debt at an accelora=-
ted rate, or be invested in additional manufacturing cepability
which should earn a higher return than five percent.

The estimated return on investment over six year period

is sumperized belowi-
Total Investment
= Annual average 17.3 percent
SherehoMlers Investment
« Annual average 39.2 percent
The pay back on the total investmont will be about 5.8
yeurs about 2.6 ycars for the originel shareholdors investment.
neturn on investment i3 shown within the six yoors after
stert-up only.
Taking in account that the first 2 yeurs the utilizatio..
of capocity is luwer than usual one.

1.6  lconomic Fepadbildty
The overall results of this study indicate that the

development of polyestaer fiver production in both wings 18

economically feasible. In forming this judgc;ment, consideration
has been given to the projected return on invostment together
with the value of the project to the economy and progriss of

both wings as summarizecd hereafter.




1.8.1 Revenue

The problem of selling price i.e. revenue of course will
be determined by future Government policy, therefore, in the
final snolysis the price ond profit level are matters to be
decided by investor, market and Government of Pakistan.

We nade assumption of selling price on reasonsble level
sccording to tho present condition of the market and policy of

the Governucnt.

1.8.2 [oreign kxchange sovings

The saving in foreign exchange by producing 6000 t/y
of these imported ruw materials, rather thon iaporting o like
quentity will be significant.

We would osummerized in Teble 4 belowil-

2abls 4
Saving in Forgign Exchenge
M

1 18 (0C0)

25,9%.0
30, 426.0
33, 248.0
33,049.0
32,160.0
33,651.0




- O =

1.8.3 Yalus of the Project to tha Economy and
Progress of the Country

The implementation of polyeater fiber production and
further processing in textile industry will give impressive
benefit to the economy and development of Pakistan.

As we have mentioned the main stimulation would be
the development of Textile Industry on base of synthetic fibers
production.
Among the specific benefits
Thie industry will provide new direct employment for
over 500 people and indirect textile industry processing another
1600 people.
- Expenditure of salaries, goods and services relating
to the plent will rise the income of areas in which
plant is located,
- Implementation of polyester fibers production will
give the great impulse to the development of new
upto date textile material like other countries
in the world.

- Government will be provided with an additional source

of taxable revenue.

= Implementation of the new variety of textile material
(yarn,cloth) would £111 the present vacuum in the
market and export nossibilities of textile products.



2.0 REatimated Market
Estimation of market figures are based on the present

and growing market potential in Pakisten and taking into conei-

deration the overall economic objectives prevailing in Pakistan.

The implementation of this project should be for the market of

West Pakistan except filament yarn which will partially be going

to East Pakistan.
Table 5 shows the estimated production in the projected

polyester plant in West and East Wing.
Iable ©

Projected Polyester Fiber Production

[ B Y
Vest East ,
Pakistan | Pakistan | Tot®l
t/y t/y
Polyester fibers :
- Staple 9000.0 5000.0 14000.0
« Mlament yarn 3000, 0 1000.,0 4000.0
|
Total 12000.0 6000.0 18000. 0 |
l

This means each wing would have own production of |
polyester fiber. During the implementation the ratio filament
staple could be modified. |
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The production of 18;000 t/y of polyester fibers
different grade would make significant impact in the development
of new variety of textile products.

Currently, total world production of synthetic fibers
{s sbout 6.5 million tons/annum. The estimated market share and

rste of growth of each main cotegories is:-

% of total % p.a. growth

Nylon fibers 38.4 16
Polyester fibers 33.1 20-28
Acrylic 19.8 20=25
Other aynthetic fibers 9.0
Total 100%
2.1  Palxaster Fiber Acclication - Generally

The polyester fibers compete with the other synthetie
fibers in nesrly sll textile markets apparel, households, tire
end industrial so that a synthetic fiber producers not making
polyeeter fibers must consider making them or face loss of
markets. At present the contribution in various fields and

epplication approximately can be summarised as follows:=-

= Appsrel 82 percent
« Household 18 coa"caw
« Tire cord 10 cenleca
= Other consumer products § conene
= Industrisl § eonloaa
1008

2.1.1 Palyaster Fibers Stapls currently accounts for about
(C™ of total fibers output. The staple is generally combined into
polyester/cotton, polyester/wool or polycster/rayon blends to
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teke adventage of such quantities imported by the polyester ss
sbrasion resistance and wrinkle resistancae. In apparel, polyester
blends sre used in shirts, slacks, skirts, suits and uniforms.
Use of polyester staple in tufted carpets has grown rapidly in
other household items, polyester blends are used primarily in
such items as shoets and curtains.

2.1.2.Pglyester Yarnp Output Currently nccounts for about 25%

of totsl production. Industry sources {ndicate th~t yarn proe
duction is more profitable to the fiber producer than eteple

production. Ysrn is used mostly in knit apparel particularly

textured yorno, and in tire cord. The high strength and resistance
to stretch of polyester yarns makes them especially suitable for
tires and for such industrisl snplication as hose and belt
reinforcement polyester yarn use in carpets w8 introduced
recently.

The growth of polyester/cotton and other dursble press
textiles has been phonomensl. Probably over 80% of all women
shirts sre durable press., Other apparel in which durable-press
trentments are slmost univorsal are in polyestor/cotton and
polyester/rayon slacks, skirts, dresses, blouses uniforms,
jackets, raincoats and nightwen-r. Durable press is also making
hesvy inroad into lheetn pillowcaeeu; tablo cloth and other

nspery, slip covers, curtains =nd drapories.

Polyester fibers have grown faster through their uese
‘n blends, chiefly with cotton, wool and rayon.
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Ze1.3 Acnpgral - the biggcst markot forpolyester fibers is in
epperel, mainly as staple, although filament yarn-especially
textured yarn is becoming incrcasingly fsportnat, The outstand-
ing characteristics that make rolyester fibors so attractive in
eppsrel ere caso of car(, high strength, high resistance to
stretching and shrinking, crisp resilionce when wot and 4ary
(meaning fabrics that do not wilt or droop) and the ability to
be shaped by hoat =nd to retain hest=sat shapes through many
washings.

In this category the man, boys, echildren and women's

wear, the polyester fibers contribdbute nbout 40% of total
synthetic fibdbers consumption in the following goods:~

- Suite

= Unifora = Drass shirts

= Sport jackots = Sport shirts - woven
= Ovorcoat - Sports shirts - knit
= Outdoor Jjacket « Underwear = woven

- Coat, reining coats = Underweer = knit

= Outdoor Jeackets = Nightwonr

= Work and unifera shirts - Hosiery

The most dynnmic spplicstion of polyester fibers in
spparel has been as staple in polyestor/cotton durable press
blends. Those blends now dominate the dress and woven srorts
shirt market. Blends with cotton snd rayon arc widely used in
slacks, suits and uniforg ;ninwear and nightwe-r are also
proving imrortant markete. Folyester/wool blends are widely
used in suits of a varicty of weights and in separate slacks and
sport coatse.
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Duredbls press polysster/cotton blends erv used in blouses
and .hu'u; drucu; olccko; shirts sports, sports and lelsurc
wer, reinwe~r and sarvice arparcl. Folycster/rayon blend are also
penstrating certein of these markets s in skirts and slacks .
Polyester/wool blends arc usod in suits, skirts and slacks, Poly-
ester yarn consumption in wonen's wear hrs grown much mors
repidly than in men's wear.

2.1.4 Carpata

In eppeearance, spun staple polyestor carpets most closely
resembl acrylic carpets but have the higher abrasion resistanco
of nylon esrpets. Continuous filament polyester earpets are
sizilar to nylon continuous filament corpets in such preperties
o8 durability and resilicnce but are perhaps e 1ittle less
synthetic - like in hand appearance. One of tho biggest advantagc
pllyester fibors have in carpots {s that "Tolyester” 48 the name
thet is well known to consumors 2nd has a good roputation. Most
industry sources beliecve th-t broad=loom carpets will continuc to
provide s fast-growing market for polyester fidbars,

8.1.8 Jire-Cord

The penetrntion of polycster fibers into the tire-cord
asrket in recent yenrs is remarkable. Polyester fibors are being
used predominantly in belted tires, although some are also
used in conventionel bdias-ply tires.

As we have mentioned the polyester fibers have made sharp

inroad into many of cotton's markets, most notable in polyester/
cotton blends when first introduccd, polycster staple was
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more costly than oven thc cxpensive long-stople varieties of
cotton but substantial polyester price cuts have mede them
comparabls in price on a utility basis. In fact, polyester/
cotton blonds have been selling below the cost of equivelent
all=cotton fedrice.

In the devoloped countrics the stople fibers prices
have bottomed out bocause in viow of the fact that capacity is
growing festsr than expectod consumption. In Table is shown
the trend of polyester fibors price during the 1ast twenty
yoars in U.8.A.

Iable O

Polyoltor. N{tggtgr;:;;dgrond 1981/71

Nylonl Poty Nylon§ Poly- 1 Nylon Polyester
e

r I estor | l I

1082 828 238 - - - - 180
1063 228 238 - - - - 100 1680
1964 228 238 - - - - 183 180
19068 228 238 - - - - 183 160
1966 190 190 - - - - 127 138
1067 201 201 - - - - 130 141
1968 201 201 - - - - 130 141
1069 201 191 120 - - - 10 128
1960 201 191 97 - - 130 108
1961 201 197 ”® - 147 - 126 124
1968 201 162 ee - 117 - o8 84
1066 201 167 e 110 129 - 98 64
1087 201 167 R 90 123 - 98 86
1968 201 167 ee 90 119 - 96 6l
1969 201 167 a2 90 119 138 64 61
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Notet=1. Agparcl Du Pont's 40 den, 13 filsment t.ygg 280;
standsrd multifilament yarn first ¢ra‘ée. bins.

2. Colanese's to denier, 36 filsment, tygc 700 regular
tenacity yarn for general textile application, semi
dull, bdodins.

3. Du Point's 840 don, 140 filament, type 702, tire
quality yarn, beams.

4., Uidland rose crop; high tonacity yarn, 1300 den. 280
filamont, boanmes,

8. Du Pont's 3700 don, 204 filament, type 848 carpet
yarn, tube,

6. 4400 den, bulked continuous filament yarn.
7. 3 den. type 201 staple first gradae,
8. 3 den. staple length 14-1% inches.

2.1.6  Yorld Produgtion of Svnthetie Fibars
The trend of production of synthetic fibers in the world

is shewn in Tadle 7 bdelowi-

Iable 2

World Production of Synthetic Fibare
(000) ton/yenr

—  Pew[ sTwem[ s o] sTumj s ]s

Nydea fibers 740.0 088.3 902,7 83.2 1216.8 48.9 1628.,2 43.2 2493.0 8.4

Polyester fibers
2636.86 19.7 339.1 20.1 890.0 23.7 1076,2 26.8 2142.7 J.1

Aerylic fiders
211.3 15.8 2300.9 17.8 486.2 18,4 738.2 19.6 1268.0 19.5

Other aynthetic
fiders 119.8 ©.2 181.8 8.9 222.7 0.0 383.6 14,7 890.0 9.0

Total gynthetic 00,0 2768.2 100.0 6490.0 100.0

Textile Organon June, 1970.
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Polyester fibers are actually the fastest growing syn-
thetics in the world =nd are expected to increase their share
of the total market for synthetics from 28% in 1968 to 38-40%
in 1978,

Although the other major synthetic fibers have been
somevhat iimited in the number and kinds of textile aprlications
for which they may be best utilized, polyester appears to be the
best "all-round aynthetic"” textile fiber.

Nylon as the veteran; has over the year been tried in
almost every conceivadble end une; but today is essentially only
s continuous filament fibaor, It is well utilized in industriol
carpeting and cortain knitted apparel areas.

Acrylics on the other hand arc essentially enly staple
fibers. With their wool-like appearance and handle; they have
followed the wool types of ond uses; floor coverings blankets
and other home furnishings and knitted outer we-r.

Polyester fibers on thc other hand h-~ve achiaoved considor-
able stature in both staple and continuous filament forms as has
boon said hitherto;

2.2.0 Situation in Rokistan
Incta about Textile Induatry

Textile Industry of Paokistan is the most developed sector
of Pakistan's Industrial structure in terms ofste

« Value of fixod assets

- employments.
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- value of Production
= foreign exchange ecarning

~ stondy progross in dovelopment of production
and oxport prospccts.

By Junc 1969 the textile industry hnd following capacity.

2.2.1 Cotton Industry by 1969-70 was composod of 138 textile
aills consisting of the installcd 3,908,000 spindles and 37,800

looms. Working ospacity; 2700,000 spindles and 31000 looms.

Pourth Pive Year Plan (1970-78) estimnte increasing of
cspacity to the following figures:-

- about 2600;000 spindlecs

- about 80,000 looms.

The per capita availability of eloth fer consumption
wss 18.4 yds., by 1969=70, The projected incrense by Fourth l'lye
Year Plan is to 18 yarde/per capita. To achiove these figures,
about 2610 million yards of cloth will be recuircd to meet the
dennds of grown population by 1974=78 (about 145 million peoplec)
80% of above is expected to bo produced in Mill Scctor SO0% by
private loomers.

Bxport of cottn fabrics is estimatod to grow 800 million
yords 1974-78 and yarn to about 300 million 1bs.

Pourth Plan targete in production of cotton ynrn are
assumed as follows:-

- Bast Pakistan 400 million 1b.(1ae:,ooo t/y) by 1974=75.

- West Pakisten 700 * » (318,000 t/y) by 1974=78

1100 million 1bs(800,000 t/y)
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Total terget in production of cloth should bdeie-

= for local market 2,610 million yds.
- for export 800 » .
Total 93,110 million yds.
The total yarn production should boie-
-« for production of eloth 800 million 1bs
- yarn for export 300 " "
Total 2400 aillion 1bs

2.2.2 Naollen Imduatry - Bxiating Facte
" Woollen compared with cotton industry is a very small
sector.
The wolla;l industry new consist efte

« worsted scctor about 42000 spindles
« woollen soctor about 29000 spindlcs
and 800 worsted/woollen looms.

Almost the ontire existing capacitics are loecated in
West Pokiston. The first wooll:enmill of East Pakistan (Valika)
is at prosont under construction.

The capacity in the ficld of carpets for machinc-mado
earpets (oxisting and smnetioncd is sbout for 3 million sq.yards).
On tho basis of PICIC Survey tho output in 1967-68 s

roughly estimatod st~

e Yara 15 million lbs

- Cloth 8 million yards,

= Blankets 07 millien pes.

« Carpet and rugs 1.8 million eq.ynrds.

- Miscellaneous goods 2.6 million lbdbs.
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In the above products the local and imported wool as w:li -3
yarn end tops were used.
_ The annual import of worsted yarn was averagod about

800,000 1bs. and in fora of tops 2500;000 1bs,.

In addition about 1.5=2.0 million 1bs, of superior quality
wool is also imported to feed the domestic textile industry.

The total availability of woollen textile has stendily
incressed and currently placcd at about 19-20 millions 1bs.(in
tera of wool).

Pakisten experts wool in quantity about 24 million lbs.
(1068) besed on the Re.1.5/pound realising of Rs. 37 millien
in fereign exchange.
2.2.3 Bxiating Carpet Industry in Pakiatan

Pakistan has boon producing hand-knittod carpets both
for home consumption and export,Machine made earpets production
wes first started in 1958 with the establishment of machincry
for the production of jute carpet in Chittagong. In 1982 WFIDC
started production of woollen earpots in Quaidabed. In 1960
Mechine made carpets were first exported from Pakistan.

Pakistan has quito good position for production of carpets
both woollon and jute type as all the raw materials requir.d wocl,
Jute and eotton are available.

At present five machaniscd units are operating in Poakistrr
4 in VWest Pakistan and 1 unit in Bast Pakistan, ™he installed
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e~pecity nnd production of these unite are as follows:-
Instelled capscity Current product-
—_—a Yl

fon___#Q. vds _
¥ilton carpcts 678,000 360,000
AMainister carpots 220,000 168,000
Tuftod carpets 430,000 80,000
Total 1,324,000 898,000
Bast Pakistan 80,000

VWest Pakistan 1,244,000
1.32‘.“ .q.’d.o
Consumption of c-rpets inside the country.

Machine made woollen 60%
Hend knittod woollen 30%
Mgchine mede Jjute 10%

Pakistan export performance in the field of carpets is
very optimistic. The foreign oxchange earning is steadily increse-
ing. T411 now hand made carpets were mostly exported. With the
establishment of machine manufacturing; machine nade carpets are
geining importance both for homec ¢ onsumption and for oxport.

. As ¢an bo socn from the installod capacity which is
1384,000 8q. ysrds, but production i{s less than 50% which showse
the lack of selling adbility.

Bxport of cnrpets from Pakistan in
_Ra/million

19e8/66  A966/67  ARa€1/68

Weollen carpats 13,0 26.0 3.0
Jute cm‘t. 2.9 6.6 2.4

Total A8.0 . M8 - N -
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On basis of asscssment in PICIC Survey, the trend of
consumption of woollen textilos in Pakistan 1s growing at the ratc
of 5-7% por annum.On this bnsis ocstimated requirements by
1970=75 would be:-

Iable 8
Bstimnted Future Requirements in ¥oollen
Taxtile in Pakietan

P 1 YO PO [ T
Yeor arn Cloth| Blankets | Carpets I Misc Total raw

lllbn n/yds| o/Nos. a.Rugs § oroductsl wool

i L ‘lj/'q"d'jjllba I roquircd

1969-70 16.9 9.0 068 2.0 2.90 20,0
1970=71 17.7 9.2 074 2.2 2.92 21.0
1971-72 186.58 9.4 0,80 2.4 2.54 22.0
1972-73 19.3 9.6 096 2.6 2.96 23.0
1973=74 20.1 9.8 093 2.8 2.98 24.0
1974-78 21.0 10.0 1,00 3.0 3.00 25.0

Sourcest- FICIC Survey, 1969.
= In sdove estimation is included expeted oxport,

The total requiremcnts of raw wool to meet the above demands
would be about 25 million lbs. On the basis of tho past pattern of
conawtlon; the industry mny require over 6 millions 1lbe of import-
ed wool (yarn and tops).

Assumptiont 1. One 1b, of rnw wool = 0837 1bs of yarn
2. One 1b, of yarn = 1,1 yards of cloth
3. One 1b, of yarn s 078 8q.yd. carpet
4., Tive lbs of yarn = One blanket.
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The current output of raw wool is about 36 million 1lbe.
on the basis of 78% clenn contont. The produccd wool in Pakistan
ie coaroe; with a spinning v~luc of 44g and suitable for proe
duction ofte~

= Carpcts
= Blankots
« Ordinary woollen goods

For worstod industry products demnnds the botter quality
wool about 55g+ should be imported. A ccrtain quentity of top
superior quality of imported wool is uscd in worsted incastry for
medium quality of products.

2.3.0 §ilk Industry

The silk industry at present is in the stagnnte position
in torm of utilisation of capacity bacnusc of Wery high
‘Govornment taxes.

The instnllod total cnpacity (in tho scttled and unscttloc
area) for production of silk fabrics arc ns followsi=
- 1201,000;,000 Yards in the scttled nrea with 14000 looms
- 48,000,000 Yards in the unsettlod arca with 5000 "

185,000,000 19000 looms
In terms of uscd yarn should be 23 million lba/.yr.
« Production of silk fabrics in 1968 was about 90, 000 000 Yards

{n term of used yarn was 13 million 1bs,
- Production in 1969 hns droped to 67 million ynrds of
fabrics. In torms of used yarn was 9,580 million 1bs.
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Pakistan silk industry consumecs mostly manemade filament
and small gantity of nntural silk. Therefore, thc raw materinl
for silk industry nrc as followsl=
= Acetat cellulosa fil-mont

« Producad locally nbout 2700 t/y
- Importad 4000 t/y
« Nylon filnmeng

(locnl production) 390C t/y.
- Importcd about 1000 t/y

« Polyoster filmment
(imported) 400-600 t/y.

2.3.1  DMI/Polysstcr Fibera Markel

Polyester fibers nro not yet menufacture in Pakistan,
Under the presont Government policy the Pnkistan's Textile
Industry imported an insignificant quantity of polycester fiber.

Pnot consumption figures arc listod in Table 9.

Ioble 9
Consumption of Polyester Fibers 1965=-70

b e A k. . oau B B

1965 1966 | 1967 L}%B I 1069 1| 1970

1 1 | -
Staple fibere 20 80 a0 30 80 80
Filsment 80 110 80 50 80 o0
Blends -] 80 18 18 20 35
Bffect yarn 48 78 106 108 130 200

&

Total 180 318 200 200 280 4
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Normally the staplc fibers is consuncd Dy cotton n7
woollen industrics. Filsment and filament ynrn arcs consumed by
#ilk industries. ' |

The 1anded cost is so extremely high, thc mills have |
so far importod polyester only to a very limited exient. Ihis
{s understandable, bccruse the polyester fabrics produccd in
Pakistan face the competition of the local cotton_iljtlcles ne
woll ns of the Japancse fabrics which canhge-vi_);t;me;;‘bonua
voucher; both groups nre much cheeper. Thua; up to now no cone
tinuous production of polyoster/cotton frbrics hne @aveloped in
Pakistan,

2.3.2 Foracast of Consunption Trgnda

As is shown by tho abovc statements, the actunl eonsun-
ption figurcs can not be tnken ns ynrd stick of the latont demnnd
for polyestor fibers.

The nll analysis dir cted us th~t tho potontial consune
ption power in Fnkistnn conditions are in favour of polycster
fibers and in the ne-r future, will g-in thc leading position.
This could bo schicvaod with avallability of this fiber. The
promotion of domostic production is best solution to remove the
hindrance of normnl dcvelopnont. .

Reference to the World trends of synthetic fibers i tho
best indic~tion for Pakistrn as well as polycster fibors are

fastost growing of aynthotic fibers, owing their outstanding

foaturcs in the a1l toxtilc system (cotton, woollon/worsted
and silk).




The properties of fibers can be considered by diviging

the various types of fibers into three main groupsi-
« high tenacity filament yarn
- medium tenacity filament yarn
- staple fibers.

These groups differ considerably from each other in
respect of certain physic-l properties, but within any one group,
the differences are generally only slight, although alternation
in denier may affect some characteristics.

Normally polyeater filament yarn {s produced in the follow=
ing yarn denier; 25,50;75,100,128;150,250. In the widely used
yarn deniers of 50;76;100 and 150 the individual filaments are
e~ch of sprroximately 2 den.

Staple fibers are made in a range of filament denier
from 1.5 to 10 in dull lustres. Various types, which may differ
appreciably in properties are designed specifically for use
on the various spinning ayatem; such as worsted woollen cotton

or flax system.

Polyester filament as supplied shrinks aprroximately 3%
in sir st temp. of 100°%; and 10% at 150°C.

Polyester staple fibers differ from the filament yarn

in being heat stablized during manufacture and staple fibre
shrinks less than 1% in boiling water ete.
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The end uses of polyester fibers have developed largely
on basis of these {mportant charnctevistlca; enabling polycet-r
fiders to become one of the most versatile of all modem
synthetic fibers.

The intreduction of polyester fibers {n the blends with
natural and other synthetic fibers atarted ne-rly twenty yenrs
ago. A mervellous customer acceptance during the paat ye-rs
stimulate a rapid growth of polyester blends.

According to certain statistics the production and cone -
sumption of various polyester blends in the recent ye-rs are

ap follows:~

¥ith Cotten With Yool Wigh Rayon Wity Nylon Cotton
42% 6% 12% 10%

Remnant of J0% is used ns 100%

The popularity of these, ig based mainly on the excellent
wrinkel resistance of polyester fibers end polycster fibers becomes
the most popular in wash=andewear g-rments. 3lends of various

proportion are marketed. The most consumed hlends are ~s follows:i~-

65/35 Polyester/Cotton
67/33 connnae’asencas
28/75 ceccmeaamancen
80/50 e " we -
58/48 Polyester/Rayon
$0/80 Polyester/Acrylic

558/48 Polyester/Wool etc.
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Palvester/Cotton Blends are used lnrzely in shirts,
slacks, dresses, blouses, rain coat, underwear, Jacket,
sportswe~r and uniform.

Eolvester/Wopl blends are used mostly in men's and

women's suiting mate risls.

Ealyvaster/Ravon blends are used in the nearly snme
products as it is with cotton.

Polvestor/Acrylic blends are used in Sweater.

Apparel 100% polyester fibers are used mostly in men's
suits.

Tolyester fibers made very successfully penee
tration in textured filnment yarn for knitwear
("Cremplene”)

Filament of rolyester fabrics have found
{mportant outlets in curtains, ties, shirts and lingerie.

The best use of polyester fibers in home
rurniohingalothar than carpets has been in sheets,
pillowcnaecs, sowing thread, conveyor beltc, ropes
nets, s~ilcloth awning etc.

The recent inroad wvery suceessful 1is in the
tire cord field.

2.3.4 Catton Industry

Estimated production of cotton yarn by 1974=75 is 1100
aillion 1bs/yr. (500,000 t/y) for this quantity of yarn a
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consumption of cotton should be about 1;353 million 1bs
(615,000 t/y)
- West Fakistan 60% 4;800 ty.
- Bast Pakistan 40% 3;200 t/y.
Total consumption _8,000 t/y
From the total production of cotton yarn of 1100 million
1bs (580,000 t/y) is taken about 3% or 33 millionm 1bs/y. of yarn
should be produced in fors of polyester/cotton blends, as it was
described.

Consumption by variety should be estimated as follows:-

- for the corase yarn 2,500 t/y
= for the medium 2;400 t/y.
- for fine 800 t/y.
« for super fine 300 t/y.

8,000 t/y.

(22 million 1be/y.)
This quantity would represent about 2% of total consumption of
cotton only
2.3.4

ppaibidigdag, 205, Ad GRig et - n Faklata

Analysing the local situantion in regard to the consumption
of polyester fibers. The rosition would be followings-

1. Woolleon cloth demand by 1974-75 should be about 10
million yds. in torm of y-rn about 9 million 1lbs.



The estimated import wool (6 million lbs) is
mostly for cloth and knitting ynrn and some quantity
for blending with domestic wool for cloth industry.

The part of estimated import of superior wool for men's
and 1adies suiting materials could be replaced by polyester fibers.
Polyester/wool blonds 55/45 are vory popular for the sult material
(tropical and normal type) and suitablo for the Pakistan climatic
conditiones.

In the cloth scctor 20-25% of polyester/wool blends eould
be consumed particularly 85/45. It means a consumption of polyestcr
fibers of about 600 t/yr. (by 1974=75).

Since tho polycster fibers is not established in Pakistan
yet; the consumption could not be on the reasonable level as 1t
i{s in <aher developing country.

On othor hand Pakistan has a simbolic production of
collulosic fibers (3000 t/y) in the form of rayon filament and
no staple fibars. There is not raw matcrials for economical
extension of this production significantly. Therfore, Pakistan
should be oriontated mostly to She production of aynthetic
fibers. After well establishment of polyostor fibers processing
in Textile Industry it is expocted the conaunﬁzion will grow
fester.

Estimated production of cotton yarn ~nd cloth by 197475
(to the ond of the Fourth Five Yoar Flan) by variety on tho basis
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of present trend could be assumcd ns followsi-

Tablec 10

Production of iarn by variety at

Total] Loss thanj % of41;21-84 % of !55'35#]~% of
j 21 counts | totel | counts, totullgounta| total
i

]ﬁpoarae nodlqu;i _j;}ne i(

Yargﬁ,illion 1100 330.0 30 660.0 60 110.0 10
e

# Fourth Five Year Flan Figurecs.

Iabls 11

Froduction of cloth by varicty at
_1874=70 _

:[TotaITCoarse i% ‘l l&adiuml#% Iﬂne‘j: % o

Cloth/Million
Yds. 3110.,0 933,0 30 1866,0 60 31l 10

Analyeing the structure of estimnted production of yarn
and textiles articles we could see that the varicty is not so
rich. The consumption of polyestor/cotton blends yarn from
21-48 + counts should be catim~ted about 8,000 t/y.(by 1974=75)

staple fibers for both winge markot and cxport.
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. In the miscellancous items about 25% could be replacocd.

In term of polyester fibers about 200 i/y. Thereforo; the whole

- . pllen industry by 1974-75 could consume total quantity maximum.
of about 800 t/y. of polyester fibers by 1974-75.

It means that about 800 t/y of imported wool would be
replaced by polyester wool type fibers, It means about 40% of
estimated import of wool by 1974-75 could be replaccd by polyestor
tops and staple.

2.3.5 Silk Induatry

The silk industry at present is in the stagnate position
in term of utilisation of capacity because of very high Government
taxes.

The installed total caprcity (in the settled and unsettled

arca) for production of silk fabrics are as followsi=

- 120,000,000 Yards in tho settled area with 14000 looms
- 45,000,000 Yards in the unscttled arca vith* 5000 *
168,000,000 Yarde Total 19000 looms

In terms of used yarn should be 23 million lbe/yr. |

- Production of silk fabrics in 1968 wns about 90,000,000 Yds.
in term of used yarn was 13 million 1bs.

- Produc tion in 1969 droppod to the 67 million yards of fabrics.

in terms of uscd yarn was 9,580 million 1bs.

* Ungottled arca are north part of the country which are not
under direct control of Government tax control.
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Pakistan silk industry consumes mostly ssn-made filemont
and small quantity of natural silk. Ihereforo; the raw material
for silk industry arc as follows:-

= Acetat cellulosic filament

« Produced locnlly about 2700 t/y.

- Imported 4000 t/y.

« Nylon filament (local production) 3000 t/y.

- Polyester filament (imported) 400-600 t/y.
Iable 212

Estimated requiremont of Folyester and
Acrylic Fib-rs in Textile Industry
of Pakistan by 1974=78

SO

T -
otton oollen amen ota
jInduatryI Industry | use
— 1 1 § —
Polyester fibers 8,000.0  800.0 1,200.0 10,000
Acrylic e #100.0 58%,.0 - 485
Total 8,100.0 1,385.0 1,200.,0 10,685

* acrylic fibers in cotton syatem 418 taken in the simbolic
quantity for start with scme variety as upholcstery, some
kind of iabnrdinu and 1ady winter dresses mostly in
Vest Paklstnn.

Tot total consumption of polyester nnd ncrylie fidbars
eould be about 10,685 t/y. and about 8,000 t/y. nylon and

8000 t/y. viscose and acotate rayon.
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Thorefora, the nossible consumption figures by 19074=-75

for man- made fibers could bete-

= Polyestor fibers 10,000

- Nylon* 8,000

- Acrylic fibers . 688

- Viscose nnd ncetate rayon filnment 8,000
Total 26,685 t/y

On the basis of those cstimated figures and expected
population by 1974=75 (145 million people), the production figurcs
per capita of man-made fibers should be about 02 kgr/per capits
045 1bs.

Total production of toxtiles by 1974=75 should be about
3.7 kgr/per capita (8.1 1bs), According to estimated figures the
synthetic fibers consumption by toxtile {ndustry should be about
0.150 kgrs/poer capitn.

Following the ostimnted figures for synthetic fibers by
1974=75, tho logical trend of consumption (on tho basis of 1long
torm plan for dovelopment of textilo industry) of syrthetlc fibers
for the period 1975-80 nnd further could be predicted.

Table 43
Prodiction in consumption of the main synthetic

fibers in toxtile industry 1980
(polyoster, nylon nnd acry ic)

otion oollen ~ment use otn
- Polyester IW, """'““155“5% - 4““,‘%88'; 'iz'G-,&B' N
- Nylo 500 200 16,300 17,000
500 2.000 = 1,500

.__an 19,000 2,700 20,000 08,900
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Bstim-ted consumrtion of Nylon 6 ~nd
Polyester fibers in West nnd
Enst Pnkistan

I -
' Enst ‘ ;Glt A{Toat i West I total
Pakistonl?akiatan Pakistan| Pakistan 1980
E /n |_t/a iﬂn

Polyestor Fibers 2500,0 $500.0 6000 12000 18000.0
Nylon 6 2000, 0 6000,0 8000 12000 17000,0

2.3.6  Prica of FPolvcator Fibora

Iable 15

Price Developmont for FPolycster Fibers in bigger
produccr Countrics

} Filamont i Staplc Fiber

VJG v. K'Ir U.S.A.i Gg;mnny ‘; U. K. 1 Us S. Ao
1962 7.40 3.58 4,16 3.36 2.84 2.50
1963 3.98 3.58 .84 3.6 2.84 2,50
1964 3.98 3.58 3,684 2,81 2.30 2.15
1968 3.96 3.88 3.84 2.81 2,04 1,98
1966 3.96 3.58 3.84 2.81 2.04 1.85
1967 .. 3,88 3.58 2.18 1.52 1.56
1968 .. 3,58 3,50 2.18 1.52 1.94
1870 .0 2200 0,50 2200 130 b VY I

The world market prico of filamont yarn of lst quantity ot
presont is botweon 2,75-415 $/kg dopending on the donicr numbor,
shrinkage and twisting for stnplo fibers the price in the world is
quoted 28 1.10 to 1.40 $/1g. Gormnn producers, 4o not think that
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oxport prices will continuu to fallj thcy rotiacr CADLC Y LILCDC Cul
¢f 1N=20 porerent.
In Pakistan only yarn {mports of substandard quality
aro permitted. The C & T price of Japnnose twistced f£41 ment y-rro
of substand-rd quality ist
1,54 to 2.20 $/xg (100 to 45 dene)

™o s-me taxos, dutics and bonus vouchers sre levied on thom ns8
Nylon yorn {.0. 0 totnl of
489 porcont on C & F vnlue
The 1andad costs thus are:
43 to 62 Re/kg.
The charges leviocd on st-ple fibers nro:
320 percont on C & F vnlue.
T™he 1anded cost of staple fibers thus:
20 to 28 Rs/kg.
Batim~tod Salos Rovenue
Estimntod snles revenuc 1is summarizod in Table 15 a bolowi-
lable 182

Estimatod Snlcs Rcvenue for yonr
1st and 2nd nnd through 10th
Rs(000)

Annu~1 Production [ Trico per] 1st Joer 1 2nd Teor onr
o T3 | T2 IS .3 %_

Annual tons (t/y) mem&.
Staple form fibers 0500.0 40375.0  44650.0  47500.0
Fil-ment yarn 12500.0 10625.0  11875.0  12500.C

10000.0 51000.0 $7000,0 60000.7
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SECIIN 3
3.0  Qpereting “acilities
3.1  Rlunt Lecation
The selectad site for the implementation of polyester
plant is in Korachi - lorangi neor of Bengel-Nylon plunt. Ihis

area is designated for the Development of Industry of Kurochi
about 10 miles out of Karachi.

This oree is partly developed with coanunication ond

others.

3.2  auxiliary facilitlea

The specific conditions prrvailing in Pakistan ond on
the proposed plant site hauve been the busis for the optizun
design of the suxiliury equipment and facilities.

The facilities stipulsted under this iten conWibdute

toward the independency of the overull factory. The connection
to the various utilities suppliaes and transportation facili-
ties doscrided in this project Report represent the acmoaicelor

optimum solution.
The suxiliary facilities covar the followingt-
3.2.1 Stoem boilaer for the production of 2 t/h. 3teum

complete with stack, burner #et, oir blower and steam

distribution piping. The burner operatas fully sutomutically
ond is capable of producing the steum requirements for the
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cwiplete plont Sul gus shull be used for firing the hest
load is opprox. 21 million kcal/h. In tarm of Notur.l Sus
about 23000 cuft/h.

3.2,3. Woter cooling tower for the coocling of 180 ma/h.

recirculoted cooling weter.
3.2.3. Storuies

- Storage {or DMT

« =ee®.- Bthylone glycol

« =mae®-e. Finodtsed products
3.2.4 Instrunent -ir and compmessad .ir station supplying
800-1000 Nma/h of conpressed uvir to ull initr.unenta und other

consumers throughout the whole plant.

3.3.8 air Conditioning unit, complate, Uor supply of caonditioned
Jr to the spinning :nd staple fiber production plants ond to the

spinning and steple fiber production textile laborutories.

3.,2.6 Dow-tera heat unit, complata, to heat the condensation
ond spinning plonts designed for firing with Sul gus hect loud
approx. 6 million kcal/h, consisting of heauteor, stucks, burner
get oir blower, haut cxchengors, pumnps and piping for thy dis-

tridution dow term.

3.247 Bthylene glycol recovery unit, complote [or the
destitotion und upzrading of mee used athylene glicol, consising
of rcw ond pure glycol containers distilletion ond roactificution

coluan, heat axchangers pumps, piping, ¢lectriculs and instrument-

atian.




The recovared pure ethylene glicol is returned to the

ssterificotion process, which providos for hizhor aeconiaac. A

tho >vercll plont i.e. uinioum loss of glicol.

3.2.8 Unit Jor producing hizh purity Nitrogen (1-3 pm 0,) .nd

unit for producing inort gusas. Both units complute with Jistri-
butim Sv.t.no

3.3. Rolxeatar L£ihir plint

The following operoting units ond services will cmatitu]

the plant.

1.

e

Polyethylene terephtholate chips production,wiadluding

esterification and polyconlansstion (convarting 3lycol
md DIT/Di=glycol terephthulatae) into chips.

Mcthunol :;lycol distillution unit.

Mothanol-;lycol nixture which is Jormed in the
polycondena.tion phi.sc is Iractiunully Jiatilled and
sapar.tad (by csturificatim) to its constituonts.

Yern £4ibor production unit

The sonifinishad chips ary pnaumaticully samt to
pobendlg,vossel and nelt oxtrudad.

Spinning productian unit includes the hot cirowing,
spinning, sotting, crinping cnd cutting operatimn,
Wuter supply ond trevtoent

Leborutoriaes. /)
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3.1.1 Iha Bulldince

For the overcll plont the following buildin s are
includedi-
1., Two storied administrotion buildings are
wide, 40 m. long and 10 m. high.

§. Research laborutory building opprox. 12 o wide,
20 m 1ong ond 10 m high,

The growmndfloor acconnod.tes the central catrJl roam
ond the electrical room while the Zirst floor ucCcO=

anodutes the reseurch lasboratory, wash rowms, ond chunge
roms.

1 Centrol building for the cirst oid stotion and
doctor's roam,

1 Caonteen = epprox. 16 m. wide, 41 @ long and 8 o, high.

1 Building for the centrul workshop approx. 12 o, wide,
30 o. long ond S m. high, '

2 Ggte houses, soch approx. 1 @ wide 1} a. long &nd 3 no.
high.
S.4  Rawlciariul ond RBrocesans
3.4.1 Jaw Materiald .

This project is continuation ol the Project “B® which is
producer ond supplyer of the main row meterial.

If the basic plants BIX-arcmatics (Project &) and Monomer
Complex (Project B) would ba located very close to this project
then the transport of DMI will be avoidad,




P e M e e L . R . - e s e -

3 4] -

Mhylene glycol und chemicuia will De lupurted.

2 LI e | . - Y Le]
< i - ) »
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Polyethylene tercphthulute for fibors 18 preporad
cozmercially by two routas - trunscstcrification and
* - direct esturificution
The transesterification route consiats of the catulized exchange
of athylene glycol groups for tha nothyl groups of dimethyl
terephthalate (ML) to yield bis (2-hydroxyethyl) torcphtholate.
Iho liberetod nethanol is removaed from the §stem by dstillation
{n order to drive the exchunge to complatiaon, Tha bis (2=hydro-
xyothyl) torephthclate, =~ under= 5oes polycondansation, usunlly
{n the prosencc of c.talye. and under reduced pressure to reaove
othylene 3lycol) to from polyethylene torephthelate., Titaniwum
dioxide is generolly udded us @ delustront baf ore polymarisction,
Orizinally @ butch process is in using ond tho molten polymor
should bo cooled, brokoen into chips, blondad, and remclted before

nclt-spinning into fiber.

Continuous procces in which the nolton PET 13 lcd directly
to the spinnoretcs hevo bacn oveilablo fop sevaral ycors now the
choice batween batch or continuous op ;pati on apparantly d:p:nda
more on the typcs of tho fibers required than on the slight
difforences in the cconomics of the two procussd whan lurge usaounts
of 8 particuler fibar cre mada for an extondad period, the conti-
nuous proccss is best, but if ¢ vericty of fibars of verying
deniors ond typus ie regquired, the moro flexibl® butch process is

preforrcd, Bven in continuous procosacs o significant part of
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- polymer 48 ofton mode into chips to J1le snetnr o min Tl
flexidility. In genersl, the cantinuous proceas is botter
suited to lorge scule uxporiencad producers. Until 1968, cll
JoT (polycthylone torephtholote) wus madc using D&l in the
trunsestorificution procoss. The DMI had the udvauntugos of
rolotivoly low melting point (140°C), 1ow Bédling point, und
good solubility in conmon ind¢gstriol solvoente, pornitting 4t

to bo purified by distillotim cryastollisotion, or o combinotion
of tho two. Terophthulic acid (TPa) wos not commerciully avuile
adble in grode pure cnough to produce an accaptoble polymer ond
wos coneiderad horder t0 proccss doccuse it could not be hondled

as o malt.

The commercioal ovailobility of IP» pure cnough to ucke
aeccptable polymer hue rosultad in an incruzsing <dvption of
TPA and the diroct csterific.tion proc-as in which the bis
(8-hydroxyothyl) toraphthulate 1s obtained by the reection o
cthylona zlycol with TPa. Tha rocovoraed by—product 13 wotar.

The udventuge of diraect catepificution using TPa ovor

tponscstorificotion using DMT oro thesale

8.4.2.1 Fustor reuction

3.4.2.2 Leas cotulyst rcsidue in the polyuer

3.%.3.3 The by=product (watar) doos not require the apaecial
pacovaery ayst m nocded for mcthonol.

a3, 4.2.4 Sgabiliscrs, such os phosph..tes und phosphits, cun be
0dded during the. process without odversaly offecting the
polymarisation reuction.
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3.488 Migher moloculor weizht polyners rosult (of purticular

ioportuncs ior tire cord .nd industriel fidbars).

3.4.3.6 The Ta yiclds cbout 18% moro polymer p.T undt o7 Lfoolol il

3,4.2.7 Soma Té proccas roquire less othylone glycol in the
rooction mixture thon thoir DMI based counturparts,

popre production is thus .chieved per unit volume reuctor,

3.4.8.8 Por chip prolucing proccsses tho cost saving on staple
48 of the ordor of 10% ond uppucrs to bo Jdecisive,

although nccurats row moterial costs ore not b vuilabdble
boccuse much DM 4s produced ¢ ptivoly ond nerchont JMI ond [Pa
aro sold on tho basis of no;otiated cantracts fider _rodo IPa
ond DMT erc reportad to be priced :quully ut 15«18 cont por
pound. Sinca one pound of IR 18 thaopr.ctically cjuivaloent to
1,17 pounds of DMI, thia woull zivo the IPs 2 pricc adwuntage
of obout 3 cents por sound. In oddition thut 1.8 wol. of cthylone
glycol is usod por aol., of TRa compcrad to ot loust 1.8 mole
por mol. of DMI, Howover, sincc os:entiully oll tho unusod
othylene glpcol is rocoverod, the mojor impoct of this Jis crity
would ba upon copitcl und utility coat s,

Thoe direct ostorificution procoss has grown roa
essontiolly nothing 1964 to more thon 28 per cant of the industry
{n 1968. While unny oxisting focilitiocs nay continue to usc
OMT, therc is strong tondonoy to switch from DMT to TPa, for
now instcllations. One industry source cstimotos tht by 1980
helf of the world's polyestor fibor ond filam production will be

mude froa [Pa,




Inspite of cbove arrongoudnts we concludo that Pukistun

should stort with DMI-process ond loter ¢ adopt to Ta=process,

3.4.3 Ealysondensaticn

Two distinct atuges, coch roquiring o scpurats reuction
vassol ond differaont procossing doniitiona ore required in the
main polymer procass. Jomo T+ basod processes involve u third
prepolyncr stoge but the overull chauicocl reaction which toke
ploce ar. similur. In tho first voascl DMT or T4 18 rouctod
with oxcoss cthylono glycol to ;ive bis (B hydroxyocthyl) tore=-
phthclute *Monomer® which is thon polycandonsed in the sccond
veesel to -ive polyathylene terephthulata, Methunol in tho cosc
of TMP, or wutor in the cosc of Tw foodstock 48 jiven off fron
the firat stoge of tho procuss, and glycol froa thu socond . Ths
polynar is usuully produccd in the fron of chip which is dricd,

blonded uad pacun ticully trunsportod to the spinning arcu.

3.4.3.1 W

The dry blaniud polymar chip is convartel into [iloounts

by o molt process whore the chip is changal dnto o adlton stute
using olcctricul houting, £ollowcd by oxtrusion where the mbltcn

polyn.r is puapad through a filter nnd apinncrot. The filunonte
aps coolad by oir, thon o M1lute solutian of spin finiah 18
applied to the spun-yorn, vhich is finnlly collocted on & puckuaC,

In the cose of stople fibor, sovercl spun yorns fron
odccent spimning positions oro brouzht tosother to give o two of
ionter caveniont for subscgquent proccasing and coullactad in o

10030 CUlee
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«4 both casas, v low degroc of molecular oricntution
is given to tho spun yurn by arrenzing o toke-up speod comel” . oif
highor then the filonent oxtrusion vulocity.

3.4.3.2 Dewinz - Continuous Filument Ycrn (uncrimped)

To moke the spun yorn useful, it is necessory to increuse
its crystallinity and molocular orientutiun, This is done by &
hot drawing process where the yorn is strothhed by sev.ral hundred
per cont. The drown yurn properties depend on the degreo of
stretch onpplied ot drowing ond difforent degrecs of stretch cre

ueed for mediwm nnd high tonacity yurns,

3.4.3.3 Presessing = itanle Fibre ond Grimped Yorn

The procossing of spun tow to crimped fibre involvas
sova.0l stuges corried out in sequenca. The £irat stage is druwing.
where tho spun @atoricl from soveral cans of tows is hotdined
together via & creal anl the cunbined tow 13 hot atretched between

u set of food rolls and draw-rolls,

The tow 4is thon crinmpel so thot th: materiul cen be
procosscd on conventionol toxtila muchinory, dried, und hout

stubilised to ouintoin the mechuniocul propartics of the fibar,

' Por products required as continuous tow, the hout
stobilised actoriel is corefully packed in bcxas. In those ccsce
where the product is required in staple fora, tha heat stediliand

tow 18 cut ond then coapressod into o baloe.
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Racovery Faciditics

o) Methanolysis

)

Wuste polyner, wosto yurn, waste staple fibre is
reczctad with excoss methanol to produce DMI and glycol,
The DMT is isoluted, re=diatilled, and ra=crystolll sed
to sroduce polymer jrode notorial which 13 than roturn.d
as fo:d uotorial to the polyacrisation reaction,

The liquor contuining aothonol and glycol is sont to
the mothunol recovory section whore the maothonol ie
scperated ond purified and the glycol frouction is sont

to the glycol recovory soction.

In the cose whare terephthulic acid i1s uscd as the food
material o procesa of hydrolyeis is used for its

rocovery froo w.ste polymer.

Qlycal Rucovary

Inpur: glycol from tho polymerisation scetin 18 refinad

by Jistillation. Crude glycol fron the methunolysis
or hydrolysis plant is first distilled to raomove

inpuritics such ue spin finish oil. This product‘is thaen
bulked with impure glycol from the polymorisation scetion

ond rofined by stillotion. The rofined glycol 1ie
finolly nixed with now glycol and used as u portium of
tho feed moterial to the polyacriscztion section.

Tho nethonol/water fruction 18 sant to tho nethunol

rocovery scction.



¢) Mathanol BRCOYSrY

Inpure nethenol from mothonolysis, glycol recovery

and polynarisation sectiona, 18 diatillud to prudace
o rofinod mothunol containing oround 1% impuritice

(nostly water). Part of the mothonol is .vailaoblo for
tho mopufucture of DMI, the romainder is sent to the

mothanolysis plant. In tho coso whero T.. 48 usvl
mothonol rocovory plant is not roquirad,

3.8 BEatisatian of Site and Copatruction Coats

The instullotion cost of the proposed plunt is aatinctad
to bo Rs, 78,113,000 including ¢ continjoncy of 10%.

« sumory of thc estimated cost is given in Table 16,

Cost of muchinery ond equipment ure basod on currant
aostimotes of supplicrs ond roprosent Jelivered cpct including
froight insurux e, ijaport dutics .nd londing exponsc ecraction
ond instullotion, onginaering cnd foes. The total aeatincted cost
for oquipnont is Re, 60,178,000,

Iahle A8
§umory
Pstinutod Site omd Plant Conatructian
*-—‘M—
“m—-——ﬁ I
1. Lnd 950.0
8. 8ite fnparauan ond lavelopaont 2000.0
8. Buill nfo 7234 .0
4. Production equipuont 60178.0
$. T'ronsport ojuipnant 1200.0
6. 0’ficoc gguipmont 800.0
S otal 72:12.0
Davaelopacnt cost 9808,0

Totol 82220.0




3.5.1 Soars farta

Spares of about 3 of equipment cost are included in the
initisl cost of plant with the total CIF value Rs.l,875,000, /

3.5.2 Davslopment Coat

Total development cost is estimated with Rs. 9,808,000
inocluding foreign exchange of Rs. 3,200,000,

These item consists of three categories.

3.5.2.1 Pre-operating expenses which include all expenses in
pre-constructing period, the prepsréAfon of the various documen=
tation consultancy, prejcring of the main project construction

supervision, salary for personnel, travels administrative expenases.

3.5.2.2 Training and start-up expense include all the expenses
for local training and abroad, expsnses for foreign technician

end start-up expense.

3.5.2.3 Intcrast during the Sopstriuction

This is calculated on the basis of the present condition
of loan term from the international and local financial institu-
tion, International (foreign) loen is calculated at 7% for local
at 8%, It is caloulated that period of construction would last
about 3 years estimnted details of interest during construction
is given in Table.....

3.5.8.4 Contingangy (
This is ~stimated as total of 10® of CIF cost of "

equipment. /
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3.5.2.8 WW

3.6.2.6 Cuatom duty, Insucance and Iranapors

These items hove been calculated on the following besis

for imported equipment on CIF beais (FOB*overseas transport).
The break up is as follows:-

1, Custom duty g

2. Insurence clearance
internal transport 5%

3.5.2.7 Projact Schaduls

Anticipated schedule of the project, that the start of
operation after 36 month efter authorisation is given to prooeed
with detailed design work. Therefore, it would be technicelly
reasonable to operste according to the following schedule:i~

1st Year after start-up 85
2nd ceme-cac-"omccaccae 98B

ard -----C.--“ oo G o o D lm

3.5.2.8 Qrganisation, Managemant, Poraconsl and Rezunaration

This project will be independent unit in the promotion
of Petrochemical Complex Industry. As we have mentioned, the
principel rew materisl will be purchased from the Monomer Complex
(Project b) which will be supplier for both plants in West and
Bast.

The executive administrative personnel is given in

Table 18 for operating perasonnel.



3.6.2.9 Mamunaration

Salaries and wages estimmted to be paid to personnel
ssnning the plant are based on the reasonable level in the

time of operation. Thess saleries and wages ere detailed in
Table 17,



4.0 Rasimated Cost of Operations

The estimaoted snnual production costs of FPolyester
fiber production at full capacity {s shown in Table 20. This is
based on 7630 operating hours per year which permits adequate
downtime based on experience in similar plant. In this cost ere:
rew materisls, chemicals, supplies, labour fringe benefits
production, overhend, depreciation and amortigation. In addition
there are estimated sdministretive expense of Rs.l,945,000.0.

Bstimated oxpense for the wagegand salaries are given
in Teble 17. Fringe benefits in Table 19.

4.0,1 Prics Boala

.'l'hc estimetion of annual production costs for polyester
fiber is based on the following assumption. The price of prinecipal
rav material which ere coming from the Pro ject B has been taken
on the basis of formed selling price whigh are adjutabledepend-
ing on the policy of price.

4.0.1.1 Coat of Material and tilitiga’

1. DT Rs.2700.0/ton
2. Bthylene glycol Rs.1200.0/ton
3. Catalyst and chemicals Rs. 380.0/tcn of fiber
4. El. power Rs. 0.07/kwh,
S. Steam Re. 9.0/ton

§. Cooling water Rs. 0.054/m3
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7. Comprossed air Rs. O.I/Nm3
8. Fuel Rs. 100/Ton
9. Nitrogen Rs. 0.3/Hma
10, Packing material R8.1650/ton of fiber

4.0.1.2 Interest on Long Term logn

The rate of interest is estimated as follows:-

- On foreign loan at 7%
« On local loen at %

4.0.1.3 Rapair and Maintienance
The expenditure'for mointenance is taken through

two ecatogoriesi-
« In fixed cost are taken labour/cherges.

« In variable cost as "another supplies” in
3:"1{'& :t’ 3% of equipment cost plus oversecas

4.0.1.4 lpaurancs

This includes insurance of plant as a whole against fire
and operational hazards misccllaneous rent bills and local taxes

levied by the Governmcnt. It is estimated 2% on erccted cost.

4.0.1.5 ¥agea and Salarics ere given in Table 17.

Bstimated gencral and edministrative cxpense are given
in Teble 20.
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ZIable 12

Estimated Salaries and Weges of
Operating Personnel
Rs(000)

' ! ‘NO of

} Total

j Hourly .Annual, nnue ) employoce annual

‘rates thours wages i Jjay Roll
1. Eroduction
« Operators 2.2 1760 3872.0 60 232.3
« Helpors 1.0 1760 1760.,0 35 6l.6
« Shift Engincers 4.0 1760 7040 20 140.8
(Foremen
- Plent Enginccrs
(Supervisors) 8.0 17686 14080,0 12 168.9
- Plﬂn‘ h\bom.
Chamist 7.0 1760 12320.0 20 246.0
Sub=Total 147 849.6
2. Maintanance
Workors 2,2 1760 3872.0 85 212.9
Helper 1.0 1760 1760.0 ad 6l.6
Bngineer s{Forezen) 4.0 1760 7040,0 18 126.7
Bnginesrs (Super- g0 1760 14080.0 10 140.8
Sub-Total 8 42,0
Totel 1391.6
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Zable 18

Bxecutivo and injetretive FYersonnocl Exponse
Re{000)

T

' Annuel ’No of i Totial annual
euployee. employee ) pay out
l slary i

1. General kanager 36,000,0 b 36, 000,0
2. Technicel Menager 30,0000 1 30, 000.0
3, Marketing amd Sales 16,000.0 b 16,000.0

Manager
4. Finaneisl Manager 16,000,0 b 16,000,0
8. Chief M¢dical Officer 16,000,0 1 16,000.0

Manager
7. Personnel Manager 14,000.0 1 14, 000,0
8, Administrative Officer 14,000,0 b 14, 000,0
9. Purchasing Managor 14,000.0 1 14, 000,0
10, Chief Enginoer 18,000.0 1 18, 000.0
11, Assistnnt Bngincor 10,000.0 | 20,000.0
12, Acoountantn,bomra.buyera

Flenners, Bng' --ers,

Salesmen and .aer profe-

ssional porso.. 5,000.0 28 125, 000.0
13, Secreteries, Clerks 3,500.0 30 108, 000,0
4. Portors, other unskilled

labours 2,000,0 30 60, 000.0

Total )z‘? 498,000.0




Iahle 18

i‘ring: (gcosi;fiu

Fringe bonefits emount ia computed by applying

percentoge to following solaries and wagos
R8(000)

I Saloriea Friw benefits

Production 849.6 509.7
General AMainistrative 498,.0 2908.8
y Maintenance 8542,0 328.2
Totel Poy Rol
tel Pay Roll QEGD 6 1133.7
Iakhlas 20

RBstimnted Goncral nnd Adainistrative

Expense T,

Solaries and Vages
Fringe bdonefites

Sub-Total

Maintenanoce

Tringe benefit
Production overhead
Supplies

Sudb=To tal

Depreciation and Amortisation

Looal texes, telephons, stationery and
other lucoh-nooun X CNnse

—i0tAl _CXRSDAS.

498 .0
298.8

20.0

12.0
8.0

80.0

30.0
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Iablsa 2)

Annusl Cost of Oporation
<rroduction Coste-

Polycster Fibers “lant

Coaracity ¢ 6,000 t/y Gtaple Fiber

- e . B ¥

L

A. Yariahls Qparx. Coata
1. Ruw Material

«DMT t 0,900
« Bthylcne ll,gcol ¢ 0.300
= Cutalyet homicnle b
Sub=Total (1)

2. §a)isies
« 81, power kwh 2000.0
e Stenm L, 10.0
« Couling Water Ry 300.0
- c1ar*f 04 water n 3 30,0
« Compressod air Nm $00,0
« Nitrogen Na 200.0

Sudb-Totnl (2)

3. Qthar Matarial & Sucpllss
- hint.mm‘ bo
- Packing matorial B,

Sub-Total (3)

B. Rixad Coat

« Labour

« ringe benefits

- Factory overhoad

« Deprociation & Amortisation

Total fixed ocosts

Total cost of operation
Production cost per 1 ton

2700.0 2430.0 14580.°
1200,0 360.0 2160.0
s

5] .

0.007? 140,0 840.0

900 9000 “00}
0,054 16.2 96,:
0,054 1.6 0.8

010 50,0 300,90

100 13.4 70,4

030 :ﬁ zﬁ_

166.6 1000,0
650 .0 £2900.0

1A16.8 1080G7

L 080+ 1991,0
Lesa+ 83447
556.4

7819.0

42438."
&.7073,0
$.1485.9
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Zable 22

Bstimatod v.rtagss Production Coste

[ERTwaE oy e ok R R

Item H
—— s 1

T - 14,580.0 14,580.0
Bthylene glycel 2,160,0 - 2,180,0
Catalyst and chumioals 2,280.0 - 2,280.0
Bl. power - 840.0 840.0
Stean - 840.0 840.0
Cooling water - 96.2 98.2
Clarified wator - 9.8 9.8
Compressed nir - 300,0 300.0
Puel - 70.0 70.

Nitrogen - 360.0 360.0
Pecking supplies é,000.0 3,900.0 9,900.0
M- intenanee supplics 1,000.0 - 1,000.0

Totel 11,440,0  20,6908.0 32,136,)

[
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Iable 23

Bstimntaod Fixod Cost
Ra(000)

- Catagorics Rs(000)
Eroduction lubour.
= Plant operators 232,3
- Plant helpors 61.6
e Maintenonce hodpore 212.9
e ilaintenance halpors 6l1.6
= Chief foremen 266,0
= Plant supervioors 209.7
- Plant chomist 246.0
Total _1_3_9_1;2
= Pringe bcnafits at o0® 834.9
- ’rod, ovurhead at 40% 556.6
- Daprociation and rmortization 7819.1

Total fixed costs

10302.2
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SECTIONS
FINANCIAL EVALUAIIOL
5.0 Eatimated Capital Investment
The tot=l cnpital investment requirements for the

polyoster plant in Chittngong 18 given in Table 24 bolow:-

Ioble 24

Polyostor Flbors Plant
C-pncity 1 6,000 t/y.
Locntion : Chittngong- East Pakistnan

~ o | i 1B
Rs(O —l_ Rs( ) l 8

A. Site and Project Coot

1. Land Acquisition - .950,0 . 950.0
2., Sito preperation & development=- 2,000.0 2,000,0
3. Buildings - 7,284.0 7,284.0
4, Production cquipment 35,511,0 24,9687.0 60,478.0
5. Irnnsport equipment 800,0 400.0 1,200.0
6. Office cquipmont - 500.0 500.0
Sub=Totnl A 36,311.0 36,101.0 72,412.0
B. Revolopmont Coat : :

1. Pro-oporating _ 2,000.0 1,000.0 3,000.0
2, Troining and start-up 1,200.0 1,600,0 2,800,0
3. Interaost during tho constr. = 4,008,0 4,008.0
Sub=Totnl 3 3,200,0 6,608,0 9,808,0

C. ¥orking Capital -
1. Inventory - - 10,625.0

2. Account Pryable - - (1,635.0)
3. C~sh T - - (1,835.0)
Sub=Total C - - 10,625.0

Total cnpital investment - 92,845.0
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Betim~t:d Davelorment Cost
Ra(000)

‘o!o eV otn
1. Proeoparating Bxpense
- Finnl documont~tion )
« Construction adm.superv, ; 2,000,0 1,000.0 3,000,0
- Travelling & Consultancy )
Total 2,000,0 1,000,0 3,000.0
2. Training and starteup 1,200.0 1,600.0 2,800.0
3. Intaorest during constr. - 4,008.0 4,008,"
Totnl devolopment costs 3,200.0 6,608.0 9,808,0




s.1 $Site apd Complcx Cogt
0f the total invcstment of Rs. 92.8 million, will beo

required for site ~nd complex cost. This totnl {ncludce nll
costs for materinls equinment cost, crcction, install-tion,
aengincering, royalitics, -nd other similnr associ-tcd costs.

Exponditurc for know=how {s ~1s0 included in this totsal.

5.2 Ruvalooment Coal

It {3 ~nticip-tod that Ra, 9,808,000 will be required
for dgvolopment cost to covor oxpenscs ngscciatcd with rree-

oparating, troining and st-rteup nnd intorest during construction.

It is ~nticip-ted th-t the trrining progromme will
covor = period of two yo-rs st~rting one yo-r before starteup
and continuing through the socond year aftcer st-rteup. The

pl-n providcs for six months of oversc-8 tr-~ining for 15=30

key pooplc of tha production, m-~intcnance ~nd menagement team.

Interost during construction {a catimnted to b

RS. 4,008,000 ~8 det”ilcd in Iﬂblo 820

5.3 Horking Copital

Boginning working eapitnl roflect the estimrted necds
of thec plant at starteup ond 18 cnleulatcd in Tadle 26.

Sparc parts inventory i{s based on n two=ycnr roquirement
and is cstimated to be sprroxim~tely 3 pcercent of tho originnl
cost for factory.



Work in procass invcntory 1s estim~ted on the d-sis
of totnl production cost investod nt ~ny one time excluding
dopraeciation ~nd amortization computations indicate that this
cost will equal about ten dnys of out=0of pocket expensc a8
indic~ted.

There is no provision in beginning working c~pital

for finishad goods. Howover, ne production increnses there

will ba a roquirament for additionnl working copital as the work

in proccss is converted into finishod goods nnd thon into
accounts receivabla, It is estimated that at cpacity the
complex will noad about 30 adnye supply of finished goods in

order to supply normal pe~k demnds.

It is assumed th-t tha plnnt will pry 1ll tr~de
eroditors wit in 30 4ays. Accounts paynble -t the ond of any
month will be only thosc p-ynable nccomul ~tad from the
proceeding 30 day poriod. Howeovor, in case of work in process
and finished ;oodl;pn.ynbloo will ﬁpproximte 10 and 00 days

of variable production costs ns outlincd in lable 28.

§.¢ Dapracintion and Amectizatisn

Deproci~tion nnd mortization rntee are shown in
Table 29.
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Iable 26
Catimated Wzrkisxg Capital
—Total %o
I ten ll Before
1 starteup [ 1t Year I_2pd Yeer
1. lnvantory
- Spare parts 1878.1 1878.1 1875.1
« Raw material 3650.0 35850.0 3550.0
- Maintenance and packing
suprlies 4000,0 4000,0 4000, 0
« Work in proecess inventory 1200.0 1200.0 1200,0
« Finished goods inventory - 4000,0 4000,0
Total 10625.0 14628.1 14625.0
2. Account Receivable 2) - 7500.0 57000
Less
Ascount Povabls  9)
- Spare parts (156.2) (156.2) (156.2)
« Raw material (1500.0) (1500,0) (1500.0’
- Maintenance & packing
lupplltl (33800) ‘33300) (333.0)
- Work in process (850.0) (850, 0) (850.0)
« Finighed goods - (2500.0) (2800.0)
Totel (2839.2) 8339.2 (8639.2)
Cesh required 4) 2839.2 5339.2 5639.2
«~ Before start-up 10628.0 - -
- Bnd of lst yeor - 22128.0 -
« Bnd of 2nd year - - 23328.°
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Estimated Working Capital Requirement
- Inv:ntofy -
Re (000

lable 27
1 T Jn%lnlﬂlL
nventory category t F.E. T L.C. Before T At full
| 1 ) stort-unl copmcity
7. Spare pacta
Original equipsent 29986,0 9520.,0 - -
Transpor't equipment 800,0 - - -
Total 30788,0 9520.0
2. 2=Xears Spare Ports
Requirements % $23,0 285.6 - -
Fright and insursnce 120,0 20,0 - -
Import duty 8% - 365.0 - -
Inland fright - 60,0 - -
Contingency 10% 92,9 9.5 - -
1135.0 'MLO.l 1876.1 16878.1
3. Raw Material
T 2500 3200,0 - -
Total 280,0 _ 2200,0 3550.0 S820,0
4. Maintanance and Packing Succlies |
- Mgintenance 1500,0 - - -
- Packings 18000 2000,0 = -
Totel _95000,0 _1000,0 4000,0  4000,0

¢ York in process
10 days of product.cost

before depreciation 400,0 800.0 1200,0 1200.0
6. Finished goode |

30 days of production  1800.0 2800.0 - 4000,0
cost before deprecintion ' :

Total inventory required , '
- Before start-up - - 10628 .0 -

>




Iable 20

Estimated Vorking Capitel Requiremente
- Compulation o (Aggt)mnt Payable =

Ra(O

Accounts Payable Category 1{ Before |M—'
1 start-up Llst Year L 2nd Year

1. Space Parts

1 month (1875:12) 156.2 156.2 156.2
2. Raw Materinla

1 month (3550:12) 295,.8 205.8 295.8
3. Maintenance & Pocking Sucrlies

1 month (4000,0:12)  333.0 333.0 333.0
4. Work in Process

10 days of variable

cost 850,0 850,.0 880 "
S. Iinished Products

30 days of production =
Total Account Payable

Before start-up 1635.0
Bnd of 1lst Year -

End of 2nd Year -

2800.0 2600, 0

4135.0 -
- “3800
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Iable 29

Betinnted Doprociatton gnd Amortization
Re(000

T, 1 {
i . ! Assets Total derre-
lLYOQPB l Rgt‘l i ciation
A. Dapraciation
1. Lend - - 950.0 -
2. Site preparation 20 5 2000,0 100,0
3. Buildings 20 5 7284.0 364.2
4. Production equipnment 10 10 80178,0 6047.8
8. Transport equiprment %} 28 1200,0 300,0
6. Office equipment 10 10 800.0 $0.0—
Sub=Total 72712.0 6862,0
B. Amortization
1. Pre-operating cost 15 8.7 3000,0 201.0
2. Training and starteup 18 8.7 2800,0 187.0
3. Interest during
construction 15 8.7 4008,0 268.5
Sub=Total 9608.0 678.1

Total depreciation and amortizetion 7619.1
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8.8 Erepoaed Financing
The estinated foreign exchange and local currency
requirement of the plant is shown in Tadble 30 below:-

Iable N0

Betimated Foreign Exchange and Local
It.‘ 1 F.E. L.C. l r".l

- Site 4 coﬂpl'x cost 36’31100 36.101.0 72.41200

- Development cost 3,200,0 6,6808,0 0.%:2

- Working Capital 3,7580.0 6,878.0 10,
—latal 40,262,0 49,87€,0 ___92.848,0

It {s assumed that Investor will participatos adout 38%
of the total investment capital in the form of shareholders equity
and the bslance will be in the firm of long-tera debt.

It is assumed that the loan would be obtained for
Re.80,000,000 as following:-

Re. 43,261,000 (72,0%) Toreign long term loan

Rs. 16,739,000 (28,0%) Local long torm loan

Teble 31 shows the timing of the estimated capital
requirements of tho plant segregntod botweon debt and equity
capi tel.

The ratiooquity ¢ Debt 1e¢ essumed 35168
Table 31 shows the timing of the estimated eapital requirements

of the plant segregatod between d2bt and equity capitsl.
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The long term debt was assumed to mature in 12 years,
However, after grace period, ten equal snnual sinking fund peymente
would retire the debt as indicated in Tabdle 3J.

Iablg 31

Betimated Timing of Capital Requirenents
ﬁ.t%ﬁdi
Year before} Quarter
starteup ! LI Trom equit,y | g 555 i &nnnofd

First 8,000.0 0,000.0

Second 2,000,0 - 2,000.0

Third 2,000,0 - 2,000,0

Fourth 2,000,0 - 2,000.0

Totsl 14.000,0 - 14.000,0

(2) Pirst 4,000,0 3,500,0 7,500,0
Second 8,000,0 3,500,0 11,800,0

Third 3,000,0 $,000,0 6,000,0

Fourth 3,000,0 8,000,0 11,000,0

Total 18,000,0 20,000,0 38,000,0

(1) First 845.0 10,000,0 10,848,0
Second - 10,000,0 10,000.0

Third - 12,000.0 12,000,0

Fourth - 8,000.0 8,000,0

Totsl 848.0 40,000,0 40,848 .0

Orend Totsal 32,845.0 60,000.0 ”.moo
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Iabla 33

Betineted lonc-tor‘ ‘ b )Pw-off end interest
(]

Beginning dedt§ Annysl year
balance —I.M pw{ont

1 60,000.0 8,000.0
2 84,000.0 6,000,0
3 48,000.0 8,000.0
4 42,000,0 6,000,0
s 96,000.0 6,000.0
6 30,0000 6,000,0
? 24,000,0 8,000.,0
s 18,000.0 6,000,0
0 12,000, 0 6,000.0

10 6,000,0 6,000.0

N N
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5.5  Ratimated Salas Ravenus
Betimated salos revenue is discussod in detnil in Saetior

of Marketing and we would summerised in Table 34 belows-

Inble 34

R Bstimated Bales Revenue for Year 1.2
thro Year 6
Re(000

Polyester

£ilement 12500,0 8500.0 9800,0 1000.0 10628.0 11878.0 12800,0

Polyester

steple 9800,0 42%0,0 47580.0 8000,0 40375.0 44680.0 47800,0
Total $1000.0 §7000.0 60000,0

Yoar 1 end 2 roflects s lower sales revenue due to normsl
start-up preblems. However, tho plant is expocted to operate at
capscity sterting with year 3rd,

5.6 [Eatimated Cost of Operations

Production costs is developed in Iadle 21. Froduetion costs
sre sllocated only to materials and utilitios, other material
suprlies and fixed coste which irclude labour, fringe bonefits,
factory overhead and depraociation.

5.7 Incoms Rax

No income tax is calculsted for observed period of eix
years because the country use to spply exception of it i.e., years

tax-holiday 1s estadlished in ordor to stimulate an investment
in the country.



« 72 t=

Total adjusted tnx rate after eix yo~r 1e 45 psrecont.
8.8 Ind Gansrated from Oparation

A summary of the estimated funds gonorated from operations fcr
for the six years period after start-up is shown in Table 38 and
detailed in Tadle 42.

Iabls 38
Estinmated Funds Gongr«tod from Operation
Re(000

,,i Ssles ! 2pcrat1n¢ ot 1ncome]ﬂe} incons| Deproclqt !iund .enerat-

necome before ion and
income tex 1ncomo tax; Amorticate poratton
i 1 _lon

1 8$51000,0 13403.4 8036.0 8036.0 7819.0 18858.0
2 84000.0 16170.0 11123.0 11123.0 7819.0 10642.0
3 60000,0 17863,0 189166.0 10166.0 7519.0 206888.0
4 60000,0 17883.0 14088,8 14085.8 7619.0 21874.8
8§ 60000.0 17563.0 15001.2 18001,2 7819.0 22820.2
6 60000,0 17363.0 15020.0 15920.0 7619.0 23439.0

The importsnce of the cash genernted from oper~tion ae a
sourc: of funds to be used in perpctuating the businoss vill be
apparent fros a review of the cstimated cnsh flow which is
presentod in Table 4l. It will be froz these funds thet the naw
project will be ndle to retiro lqng term dcbt roplace facilitico
at the end of thoir useful lives, ~nd to oxpa~d into the produc.. ..
of other chermicnl products ossential to the oeconomy of Fakistan.

The rrojected coverage of interest recuiroments on long=

tera debt as well as debt service coverage are shown in Table 38,
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Table 30

ed Fund Available for Serviecing
Interest in Debt

Ir
‘ g‘}:::' Interest | Times Cash 2) | \
1ntcrent' | interest | generated | 3) Times
| and ‘ ‘ earned | before ‘ Debt enrned
{ncome interest Service
taxes li i and aftal‘
1 12296.0 4200,0 2.9 19758.0 10200.0 1.98
2 14903.2 1780.0 4,0 22422.0 9780.0 2,30
3 16296.2 3360.0 4.8 23818.2 9360.0 2.588
4 16296,2 2940.0 5.8 23815.0 8940,0 2.88
8 16298.2 2820,0 6.3 23813500 8520.0 2.80
6 16296.2 2100.0 7.8 23815.0 8100.0 2,95

Note:= 1) Operating income plus {interest income
2) Includes depreci-tion and amortization
3) Interest plus debt retirement

Zven after providing for debt retirement and €ividend to
shareholders assumed to equal 40 porcent of the nnnual nct proflt;
the ¢ssh build=up is substantial ns indic-ted at the bottom of
5.09 million riscs to
a total of 109.8 million ~nd tho ond of six yoors of operation cf

Table 42. The beginning c~sh balance of 8.

courso, part of this cash will aventunlly be used to replnce the
original fixed @ssots as they wear out. Bxceopt for transportation
oqulpncnt; the 1ife of most production equipment and machinery is
approximately 15 years. Thorofore, major equipment replacoment
should begin approximately during the twelve to fourteen year
except for the replacement of transportation equipment which will
begin during the fourth year.
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Bocauso the cnsh accumulates to a level in oxcess of
requirements it was assumad lgch oxcess would bg invcsted in Bank
Certificntes of Deposit at 5%, as indicated in Table 44,

6.9 Prodectod Balance Shects and Cooitalisation Fatic

The estim~ted balance sheets for six yor~rs poriod nftcr
start-up are in Table 2. In prepsring these dnte the following
assusptions ware amploycd.

- Cagh Only that cash roquired for deily opcrations will
be rotained in working c-pital., This cnsh requirement is cstimatod
to aqual tradec payablas. As previously indieatcd, oxcoss cash
accumulatod from opcr-tions wera assumcd invostod in ccrtifieantcs
of doposit,

- Racgiyablos. Estimatod to nvorage about 45 4ays, or
about 18% of annunl snlcs.

- lnveptorics - Approximatcly 14,6 million of invontorios
{s considered sprropriato as outlined in the discussion of beginning
working c~pital. This sum is equal to a turnover of S=timecs or 20
percent of annual sslas.

- Payablas - Trnde creditors wore assumod pnid vithin
30 days. Thesc payable arc cstim-tod about 25% of Invontorice
plus recoivableas. Ig should bo noted that nll tompor-ry nnd
miscoll ~noous itcms, such as prepaid oxpenscs snlarics and wnges
payable, taxes payable havc boon included from the balance sheacts
since such items are assumed to be expended or pnid during the

fiscal yonr incurrod.

- Long-lors Dabt = Estimnted 65% of tho totnl {nvostment
roquired at start-up.
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- Mgt Rotained Barnings Accumulntod
Represcnt annunl nat profits nfter dividends accumulated
over the #ix year period following st~rt-up. Bceausc of the butdé-u-
of retnining anrnings, sharoholders.

Table 37

Estimntad Capltalizntlon and Ratio
Re(000) .

Long Torm Debt }—énpitnl Stock and ! Total Capitnlizat-

St::t-up 60000.0 64,64  32835.0 95,36 $2835.0 100.0
1 51000.0 §7.00  40881,0 43,00 94861.0 100.0
2 A8000,0 49,86  48667.0 80.04 96667.,0 100.0
3 42000.0 42.08  57883.0 57.98 90883.0 100.0
4 36000.0 34.72  67712.0 65.286  103712.0 100,0
] 30000.0 27.78  78223.0 72,27  108223.0 100.0

5.10 DBreak=qoven kavel
The avorage solling pricc of products vould be #s,.9401/ton.

Based on the foregoing, the plont would be able to sell
AB00 t/y of fibers »nd still broak=cven or a not income basis. This
represcnts a lavel of production equal to 40% of capnclty.
Brenk-aven on a funds gener~tod basis thet is at that
l1evel of oper~tions whens crsh flow would oqunl the nmount require?
for debt retirament is indicated to be 32% of caracity. Table J8
down shows, tho cstimatod profit »nd loss nt capncity nnd the nct

{ncome and funds generntod brenk-cvan levele.
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Iable 08
Betimnted Profit and Losse (1)

At capncity ;nd Break-cvon points

8(000)
lr At full | At Ty
i crpncity i 40% 32%
2) Capneity ;3 Capnelty
1 | o T ] W
Average Sclling prico M/t 10,000.0 10,000.0 10,000.0
Motric tons sold 6,000,0 8,000.0 2,700.0
Total salcs revanue 60,000.0 30,000,0 27,000.0
Cost of Oparationa | |
A, Varinble prod. cost 32,136.0 16,068,0 12,461.2
B, Fixed prod, cost 10,301.0 10,301.0 10,301.0
Total A2,437.0 26,369.0 24,762.0
¢, General and Administr.oxp. 1,266.8 1,266.8 1,266.8
Total cost of opcration A3,703.8 27,635.8 26,028,8
Operating profit 16,298.2 2,06%4.2 971.2
Qther incomg qxponagli
« Intercst income 709.5 709.5 700. 5
« Interost oxponac 2,940.0 2,940,0 2,940,0
Total othor - Nat 2,230,985 2,230.5 2,230.6
Not incomc bofore tnx 14,065.7 £134.,2) =3,2090.3

Incoms t~x

ceosceasees T"*x H°11d,’w oeescescecaw

Not income ~fter t~x 12,085,7 13&.2 -

Add Doprecination & Amort. 7,519.0 7,519.0 7,518.,0

Total cnsh gonerated 8) 21,58%.7 7,651.2 8,250,0
Debdt retircmont (6,000,0) (6,000.0) (6,000.0)

Notot= 1. Computad for a 4th yeor of operation following six-
a~rs tax holideqy.
ales level in full production.

Sqle; level of which net income oquals 3cro.

Lovel 2t which funds gener-ted equals long-torn
dobt rotirement.
Cash generatad boforc payment of any dividcnds

2.
3.
4,

8.
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Seal  Qoaucn Qoo diucatucnt

\ l;tilqt“ of the return to be return to bo earncd on the
total investment in thc business as woll as on sharcholders
investment will be found in Tablc 39,

It mny be noted that the highest roturns are gencrally
earncd in tho sixth year of operation since it is nssumed that
thereafter the plant will be in a taxable position.

The pnyback of totnl invostment 1is nnticipatod to bo about
8.8 yosrs and 2.6 years for the sharcholdcrs investment.

8.12  Egonomic Foosibility

The ovorall results of this study indicate that the
development of a synthotic fibers production in Enst and West
Pakistan based on the own raw materianl is cconomically fensible
and profitadle. In forming this judgement consideration hns
been given to thae projectod return on invcstmont together with
the value of thc projeet to the cconomy . nnd prosress of
Pakistan (both Wings). Acturlly thc sclling price nnd connceted

rovenue will bo determincd by future policy of the Government.

1. foraisn Exchangs

Tho eavings in for:ign oxchnnge by producing
6,000 t/y Polyestor fibors rather thnan importing n 3489 quontity
will bo significant. This is shown in Tadble 40.
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The synthatic fiber production offers en

impressive benofits to the econowy and opens new pro ject
{n tho development of Textile Industry of Pakistant

Among the specific bonofits ars thesos =

« Plant will provide noarly thousand of
new omploy:aod, trained and up=gradod in
working skills will bocomc mOTO productive

-elbei'o of tho cconomy.

- Bxponditure of snlaries, goods and services
rolating to the plont will raisc the incomd
of the area ifj which plant is locntod

- Synthotic fibder production will give novw
impuleeto the dovolopment of toxtilo
industry.

« The Covernmont will be provided with
additional sourco of taxnblo revonue vhile

roturning a profit aftor taxcs to investors.
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Estim:cted Interest Income
Rs(00D)

Beginni
bofnmongur ‘g."g:},,g“h ‘ é;;i:}::ﬂil.\ i }nu::n
eposi L w

1 2839.2 - -
e 2459.2 - -
9 9920.0 4890.0 229.8
4 19829.0 14190.0 7009
8 30288.0 24516.0 1228,8
6 40120.8 34481.0 1724.0
— M ANC -
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Having this opportunity I wish to express
ay eppreciation of the help information and cooperation
given to me.

The Government Project Roprosentative,

Pro ject Menagor, Pro ject Co-Manager, Counterpart Staff
and Collegues in the Project.

The Dircetor, dnnagers nnd Staff meabers
of Bastern Refinery - Chittngong, Pakistan Refinury
Ltd., snd Natiomel Refinery.

The Diruvctor and Staff meabers of Huaphruys
& Glasgow Ltd.,
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MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS
STANDARD REFERENCE MATERIAL 1010a
(ANSI and ISO TEST CHART No 2)
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