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AfiSIfUS T 

In this VOIUM a techno-financial «valuation 

of tht Polyaatar fiber production plant of 6000 t/jr 

in Chittagong haa been pr« tentad. Thia la a 

continaati on of Petroeheaieal (nroaa tica) Complex 

Induatry which would ba supplier of Raw Material 

for this plant. 

Thia unit would produca:* 

5000 t/y Po lye a ter Sta pia fiber 

1000 t/y Polyeatar filaaant yarn« 
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Thlf Feasibility Study for the promotion of Polyester 

fiber piente production in Karachi in continuation of the PreWv 

% • B (8TX-aromatice and Monomer Complex) which is recommended to 

bo iapleaented in tho scope of Eastern Refinery or Karachi 

Rafinaries. Using tha p-xylene from tha Project A (BIX-aroma tics) 

in tha Project B intana to produca T^/DHT 18,000 TA for 

tha poly e éter fi bar production in both wings:- 

1. 12,000 t/y    Polyaater fibers in West Pakistan located 
in Karachi• 
9000 t/y - Staple fiber and 
3000 t/y - Fil amant yarn 

2. 6,000 t/y    Polyaater fibers in Efist Pakistan located 
in Chittagong. 
5000 t/y - Staple fiber 
1000 t/y - rilamant yarn 

The implementation of these pro jacta should be aynohroaisec1 

with tha implementnion of the basic Project K • B in ore.» 

avoid tha lejport of monomere for this production, 

1.2 KftXiiUlkL 

Basad on tha präsent rees< bili ty,growing market potential 

and tailing overall economic objectivas of Pakistan. 

Tha plannad quantity of production anticipated froa tha 

propasad complexas ara sa follows:- 

1«   fast Pakt-tan plant in Karachi. 

0000 t/y - Staple fibara of different dan. froa 1-lOdcn, 
but the majority of production would be 
between 1 and 4.5 denier (Cotton and Woollen 
type) 

3000 t/y - Pi lament yarn a different dan. 
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8. loot Pakistan - polyttttr fibtr plant would product 

in the Tirst phoat tht staplt fibtr only. 

6000 t/y atoplt fibtrt of diffortnt dtnitr will bo 

produetd for tht ootton Industry. 
In tht ttcond photo aftor 1980, tht plont would bo txttndtd 

to 18000 t/y ond tht filsasnt yarn production could bt included. 

1.2.1 P^f^mmá falling Prlct 

The propotod tx-faetory aalling pries is tstiiaotod on bast 

of existing world prie«, CI*1 ond local condition. 

fctoplt floor *•• b568.0 ton 
¿liaient yarn ¿ia.11900.0 ton 

¿taplt fibtra **•• 9600.0 ton 
FilOMnt yorn Ha.l2600.0/ton 

Tht at two projtctt which art continuation of tht bosic 

production in Projtctt A • B        con bt locattd in Chittagong 

or Karachi, it alao daptnda on tht invtatatnt policy of tho 

Oovtrnswnt. 

Tht calculation have bttn aadt on tht basii of 320 days 

(7680 honra in full operation par yoor). 

Tht required utilitita partially would bt produced within 

tht location including atta»,  cooling water, ¡*-weter ttc. 
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1.4       ginnet m\ 

fragriti ¡nvtttünt 
Th« lotti investment rtquirtâ for this project is tetinatea 

ss follow«I- 

8ito end plant costs 

Development costs 

Working Capital 

Total 

Local  I  Foreign I Total 

36,101.0 36,311.0 72,412.0 

6,608.0  2,200.0 9,808.0 

6,875.0  3,750.0 10,625.0 

49,876.0 43,261.0 92,845.0 

It hM boon estimated that th« ratio bttwoan loan and 

•quit? to bo 60140 and invtetor supposta to bt privat« party. 

tqulty «apital would bt provided by investor in th« fora of 

shareholder« equity. Th« baiane« assumed to b« lont term debt 

loo«! and foreign. The local long teria loan is calculated at 

8* interest and for for, i^n 7%. Th« long term loan would cover 

100» of foreign exchange components required. 

Th« proforma capitalisation would be ae shown belowi- 

ÎÏM Qà fitBltfi 

Long term debt 

8her«holdere equity 

Total 

L£CJL ^¿m äSkJ Mil 

16,739.0   43,261.0 60,000.0 

32,845.0        - 32,845.0 

49,584.0   43,261.0 92,845.0 
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4 ausamary of tht estimated profit, lot« and the cash 

genarated for tht first six yeara aftar at art-up ia shown in 

Tabi« 1 balows- 

tifali    I 

Summary of Estimataci Earning and 
Fund Generated 

Operat-! Cther  ! .,  .   . F 
ing        I incoma t frit ÌMW 1 
income   J and      ¡   Before? Aftar« 
 I «xp«ngf  t«t    I \QX L 

  

won    ¡ 
cash  ! 
chga.i 

ïr. Fund 
Generat- 

ed 

1 51000.0 37596.6 1266.8 12236.0 4200.0    8036.0      8036.0 

2 57000.0 40830.0 1266.8 14903.2 37Ü0.O 11123.0 11123.0 

3 60000*0 48497.2 1266.8 16296.2 3130.0 13166.0 13166.0 

4 60000.0 48437.2 1266.8 16296.2 2240.0 14055.5 14055.5 

5 60000.0 48437.2 1266.0 16296.2 1295.0 15001.2 16001.2 

.0 48437*8 1806.0 16296.2    876.0 15980.0 15920.0      7519.0    23439. 

7519.0 15555.0 

7519.0 1Ö642.0 

7519.0 20685.0 

7519.0 21574.5 

7519.0 22520.2 

It aay ba notad that the first two years reflect a reduced 

«alas revenue by utilization of capacity due to normal problems of 

start-up and efficiency of the staff. Howe vir, the plant la 

expaoted to operata at capacity aftar two yeara. 
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3reak even la coaputed to bt ot 50% on a net income 

basis, wn a funda generated bsaie, which ia the lavai whan csah 

flow aquala tha amount required for debt retireiaent tha break- 

even point ia about 46» perçant of capacity. 

i.e     Tntt"'* aBd Daht **rviQfl ft""«*! 
Tha projected covaraga of interest on long term debt 

•a «all ••   dabt service covsrage ratio« are aa followoi- 

Alt Mi •IB»        OS, 

Year 

i 
Int tereat 

1) 
Co verone 

i 
Debt Service 

2) 

1 2.9 1.95 

2 4.0 2.30 

3 4.8 2.55 

4 5.5 2.65 

S Ô.3 2.80 

e 7.8 2.95 

liotai-   1)    anfore incoa* taxai. 

2)   After i neons taxes. 
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1.7        pliant anlance Sheets' 

Condensed Balance Shoota estimated for years first and 

sixth art shown belowi- 

Estimated balance ähuets 
¿a(QQQ)  

5,339.0 

7,900.0 

14,625.0 

27,464,0 

Current Asset« 

Cash 

Receivable  (trade) 

Inventories 

Total current assets 

Current liabilities 

Payable  (trade) 

Long term üebt due within one year 

Total current liabilities 

Long term debt 

Shareholders equity 

Capital stock 

Net retained earnings after dividends 8,036.0 

Total shareholders equity 

Total liabilities and equity 

{ Year 1  }   *ear 6 

5,639.2 

8,700.0 

14,625.0 

63,445.2 

5, 339 • tj 5,339.2 

6,000.0 6,000.0 

11,339.2 11,639.0 

48,000.0 18,000.0 

32,845.0 32,845.0 

rids 8,036.0 56,532.0 

40,881.0 89,377.0 

100,220.0 119,016.0 
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Caah build-up after providing for dtbt service end the 

aaauswd payment of a dividend* to shareholder ia substantial.It 

«as aasumed  that auch excass «ould be  invoatud in 3ank Certifie- • 

tea of deposit at five percent. Actually 3 long portion of thia 

excees ceah could be uacd to retire long- era debt at an accalora- 

te* rate, or be invested in additional manufacturing capability 

which ahould earn a hißher return than five percent. 

The eatiaated return on inveataent over eix year period 

ia summarized be lowt- 

Total Inveataent 

- Annual average 17.3 percent 

Share ho We re Inveataent 

- Annual average 3»«2 percent 

The pay back on the total inveataent will be about 5.8 

yeora about 2.6 yeara for the original ahoreholdera investment, 

iteturn on inveataent ifl shown within the aix years after 

•tert-up only. 
Taking in account that the first 2 yeara the utilizati^. 

of capacity ia lower than usual one. 

X.8       iSfìffl»11 gaMibillto 
The  overall reaults of this atudy indicate that the 

development of polyester fiber production in both «inga ia 

economically feaaible. In forming this judgement,  consideration 

haa been given to the projected return on inveataent together 

with the value of the project to the economy and progruaa of 

both wing« «a ammari sed hereafter. 



-I 8  I- 

1.8.1 Ulf nut 

Th« probi«» of eelling price i.e. rtvenu« of coura« «ill 

b« determined by futur«    Oovernaent policy, therefor«, in th« 

final anolyaia tht prie« ond profit lavai ara naturo to be 

decide4 by lnveator, market and Governa« nt of Pakistan. 

i« uade assumption of selling price on raaaonable levtl 

according to the preeent condition of the market and policy of 

the Government. 

1.8.2 FoiHilgB Sxohanaa evinca 

The aaving in foreign exchange by producing 6000 t/y 

of these imported row materials, rathar than importing n like 

quantity will be significant. 

We would auaoorized in Table 4 below t- 

Table    4 

Saving in Foreign Exchange H,(ooorb  

IeaP i aa(OCQ) 

1 25,994.0 

2 30,426,0 

3 32,248.0 

4 33,049.0 

ft 32,160.0 

e 33,651.0 
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1.8.3 Valu* of the ProWt to the Economy and 
ft****** of th. Country 

The Implementation of polyester fiber production and 

further processing in textile industry will give impressive 

benefit to the economy and development of Pakistan. 

4s we have mentioned the main stimulation would be 

the development of Textile Industry on base of synthetic fibers 

production. 

Among the specific benefits 

This 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 plant will rise the Income of areas in which 

plant ia located. 

- Implementation of polyester fibers production will 

give the great iapulae 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 fill the present vacuum in the 

market and export possibilities of textile products. 
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S 1 C T I 0 E    2 

M APKSTIP 9 

2.0    lattanti^ MuEtt 

Estimation of market figure» are based on the present 

and growing market potential in Pakistan and taking into consi- 

deration the overall economic objectives prevailing in Pakistan. 

The implementation of this project should be for the market of 

West Pakistan except filament ynra which will partially be going 

to Bast Pakistan. 

Table 5 shows the estimated production in the projected 

polyester plant in Weat and East Wing. 

Projected Polyester Fiber Production 

Polyester fibers 

- Stsple 

• Filament yarn 

Total 

Pakistan    Pakistan    I   10ï 4 

t/y t/y 

9000.0 

3000.0 

5000.0 

1000.0 

14000.0 

4000.0 

12000.0 6000.0 18000.0 

This means each wing would have own production of 

polyester fiber. During the implementation the ratio filament 

staple could be modified. 



38.4 15 

33.1 20-25 
19.5 20-25 

0.0 

100» 
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The production of 18,000 t/y of polyester fibers 

different grado would make significant impoct in tho development 

of now variety of textile products. 

Currently, total world production of synthetic fibers 

is about 6.5 Billion tons/annum.  Tho estimated market share and 

rato of growth of oach main categories is:- 

Kylon fi bor a 
Polysstor fibers 
Acrylic 
Other synthetic fibers 

Total 

2.1     P«i»aat«r Flh«i> aaallaatlmfi - Generally 

The polyester fibers compete with the other synthetic 

fibers in nearly all textile markets apparel, houaeholds, tirs 

and industrial so that a synthetic fiber producers not making 

polyeeter fibers must conaider making them or face loss of 

merke te.  At present the contribution in various fields and 

application approximately can be summarised aa followsî- 

- Apparsi 02 percent 
- Household 
- Tirs cord 
- Other coneumer producta 
- Industrial 

1.1.X NM,t* ****** 3St*pl*   •«"••"tlj ecoounta for about 

tZ? of total fibera output. The ataple is generally combined into 

poly eater/cotton, polyestsr/wool or polyoster/rayon blends to 
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take advantage of euch quantitiee imported by the polyeater as 

abrasion resistance and wrinkle resistance. In apparai, polyester 

blanda are uaed In shirts, slacks, skirts, salts and uniforms. 

Use of polyeater atapla In tufted carpots has grown rapidly In 

other household itema, polyeater blenda are used primarily in 

auch items aa aheets ana curtains. 
o n o FttlYMtnf Y>rn Outnut   Currently Recounts for about 25% 

of total production. Industry sources indicate tint yarn pro- 

duction ia »ore profitable to the fiber producer than »tapia 

production. Yarn la uaad mostly in knit apparel particularly 

textured yaroa, and in tire cord. The high strength and reaiatance 

to atratch of polyeater yarna Bakes them especially suitable for 

tlraa and for such industrial application as hose and belt 

reinforcement polyeetar yarn use in carpets wis Introduced 

recently. 
The growth of polyester/cotton and other durable press 

taxtilaa haa been phenomenal. Probably over 80* of all women 

shirts ara durable preaa. Other apparel in which durable-press 

treatments ars almost universal are In polyestor/cottcn and 

polyester/rayon slacks, skirts, dresses, blouses uniforma, 

jackets, raincoata and nlghtwe^r. Durable press is alao making 

heavy inroad into ahaots pillowcases, table cloth and other 

napery, alip coverà, curtalna *nd drnpories. 

Polyaatar fibera have grown faster through their uae 

in blanda, chiefly with cotton, wool and rayon. 
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£•1.3 ¿r-^nral - the bluest mnrkot forpolyoater fibert it In 

apparti, mainly at ttaple, although filoaont yarn-eepecially 

textured y*rn It becoming lncrcaeingly taportnat. The outetand- 

lng chexecteriatlce that make rolye«*«* fibert to attractive in 

apparti ara esto of cart, high ttrength, high retlatanee to 

•trotehing *nd shrinking, critp retillonce when wot and dry 

(atoning fabrict that do not wilt or droop)  and the ability to 

bt thaped by heat and to retain hept-eet ehapee through many 

waehlnge. 
In thit category the man, boya, children and women* e 

«tar, tht polytattr fi bort contribute obout 40» of total 

tynthetic flbert eontuaptlon in the following goodtt- 

• Sul ta 
- Unifora - ^«»» •!»***• 
- Sport Jeckote - Sport ahirtt - woven 
- Ovorooet - Sporta ahirtt - knit 
- Outdoor Jacket - Underwear - woven 
- Coat, raining coata - Underwesr - knit 
- Outdoor Jackett - Nightwonr 
- Work and unifora ahirtt - Hotiery 

Iht »ott dynamic application of polyeeter fibora in 

apptrol haa been at ataple in polyeater/cotton durable prctt 

blende. Thoee blonde now dominate the drete and woven tportt 

ahirt aarket. Blende with cotton end r-yon era widely ueed in 

•lecke, oui te and unif or« Rainwear and nightwe^r are aleo 

proving la^ortent aarketf. Folyeater/wool blende are widely 

uted in tuitt of a variety of weightt *nd in teparate tlackt and 

•port coata« 
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Dur «bit press polyester/cotton blende arc used In blouses 

«nd shirts, dresses, sleeks, shirts sports, sports end lcioar. 

weir, rainwear end service apparel. Folyester/reyon blend sre also 

penetrating certain of these markets *s in skirts and slacks . 

Polyester/wool blends are used In suits, skirts end slacke. Poly- 

ester yarn consumption in women*s wear hrs grown much mere 

rapidly than in men's wear, 

2.1.4 Carnata 

In mppsearance, spun staple polyester carpets most closely 

rstembl    acrylic carpets but neve the higher abrasion resistance 

of nylon carpets. Continuous filament polyester etrpets are 

similar to nylon continuous filament carpets In such properties 

ss durability and resilience but aro perhaps a little less 

synthetic - like in hand oppoarnnce. One of the biggoat advantage 

polyester fibers have In carpets ie that Tolyeater"  is the name 

that is well known to coneumers ?nd hns a good reputation. Most 

industry sources believe th^t broad-loom carpets will continuo to 

provide s fast-growing market for polyester fibers. 

8.1.5 Ttre-Care 

Ihe penetration of polyoster fibers into the tire-cord 

market in recent yenre is remarkable. Polyester fibers are being 

used predominantly in belted tires, although some sre also 

used in conventional bias-ply tiros. 

As we have mentioned tho polyester fibers hsve made sharp 

inroad inte many of cotton's markets, most notablo in polyestor/ 

cotton blends when first introduced, poly o s ter staple was 
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aore coetly than even the oxpenaivo long-et*ple variatiti of 

cotton out aubotnntial polyeeter prlco cuti have »ad« the« 

eoaparable In priée on a utility baaio. In fact, polyeeter/ 

cotton blonda hnve bean selling btlow tha coat of équivalant 

all-cotton fabrica. 
In tha devolepod eountrloe the staple flbera prlcea 

have bottoacd out bocauae In view of the fact that capacity la 

growing footer than expeetod consumption. In Table la ahown 

tha trend of polyeeter flbora price during the latt twenty 

yeire in U.S.A» 

liMt   ft 

Poly eater, Nylon pricea trond 1951/71 
leanta/pound) 

h>lon Poly- 
eater 

HZ 
1961 225 236 
1952 225 295 
1955 225 255 
1954 225 235 
1955 225 235 
1955 190 190 
1967 201 201 
1966 201 201 
1969 201 191 
1960 201 191 
1951 201 197 
1966 201 162 
1966 601 167 
1967 201 167 
1966 201 167 
1969 201 167 

Tin .Cart 
Nylon! Poly- 

! oater 
I 

jCMÉJiaUL^ulBjBa 

120 
97 

110 
90 
90 
90 

1 
T 

Nylon] Poly- 
j eater 

147 
117 
123 
123 
119 
119 

Staple  

Nylon J  Polyester 

i 

135 

180 
180 
180 
153 
153 
127 
130 
130 
130 
130 
126 
98 
98 
98 
96 
84 

I 
180 
180 
180 
180 
160 
135 
141 
141 
136 
136 
124 

66 
61 
61 
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lottt-1. Apparti Da Pont't 40 dan, 13 filment, typo 280$ 
it*nd*rd aultlfllaaont yarn first grade, bobini. 

2. Col antic's to denitr, 36 filaatnt, typt 700 rtgular 
tonacity yarn for general ttxtllt application, to«! 
dull, bobini« 

3. Du Polnt'i 840 don, 140 fUsatnt, typt 702, tlrt 
quality yarn, beams. 

4« Midland ros« crop; high tonacity yarn, 1300 don« 260 
fUaaant, boane. 

6» Du Pont's 3700 4on, 204 fllaatnt, typt 848 earptt 
yarn, tubs. 

6* 4400 dtn, bulked continuous fllaatnt yarn« 

7. 3 dtn» typo 201 staple first grade. 

6. 3 don. atipia ltngth H-li inohaa. 

2.1.6        Maria Pr^diMi^tpn *t a«nth«tl<> Flbars 

Thi trtnd of production of aynthttlc fi beri in tht world 

la ahovn in Tablt 7 below:- 

Iiblfi   7 

World Production of Synthetic Fibors 
(000) ton/yenr 

8>laa flbtra   740.0   68.8   008.7   63.2 1216.8   48.0 1628.2    43.2 2403.0 38.4 

Polyetttr «»jgg^   I9#?   Qa9l   g0l   590#0   83 #? 10788   88#6 8U8#7 M#1 

Acrylic "bara^ ^   ^ ^   ^ 9   l?#g   ¡M2   lg#4   788#8   19#e UWt0 10#5 

Other aynthttlc 
fibtrt 110.8     0.2   161.8     8.0   222.7     0.0   383.6    14.7   600.0   9.0 

Altai aynthttlc 
tlhm*m lflfl?-» 100,0 lâftâ.ft 10Q.0 8487.7 100.0 3768.8 100.0 8400.0 1Q0.P 

Ttxtllt Organon Junt, 1070. 
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Polyester fibers oro Actually the fastest growing syn- 

thetics in tht world and firs expected to increase their share 

of tht total market for synthetics fron 28% in 1068 to 38-40% 

in 1976« 

although the other major synthetic fibers have been 

somewhat limited in the nimber and kinds of textile applications 

for which they aay bo best utilized, polyester appears to be the 

best "all-round synthetic" textile fiber« 

My Ion as the veteran, has over the year been tried in 

alaoet every conceivable end use, but today is essentially only 

a continuous filament fiber« It is well utilised in Industriol 

carpeting and certain knitted apparel areas. 

Aery lice on the other hand aro essentially only staple 

fibers« With thslr wool-like appearance and handle, they have 

followed the wool types of end uses; floor coverings blankets 

and other hone fumi shines and knitted outer weT. 

Polyester fibers on the other hand h-vo achieved consider« 

able stature in both staple and continuous filament forms as has 

been said hitherto; 

2.8.0 iitiafUaa in fnklilnn 
infili nfaput IBJUIQ Industry 
Textile Industry of Pakistan is the most developed sector 

of Pakistan's Industrial structure in term« oft- 

- Valu« of fixed assets 

- employments. 
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• valut of Production 

• foreign exchange earning 

• oteady progroaa in dovelopment of production 
Mid export proapceta. 

% June 1969 the textile indue try had following capacity. 

2.2.1   Cotton Industry   by 1969-70 waa eompoaed of 136 textile 

sillo eonelfting of the installed 3,906,000 opindlet and 31,600 

looms.   Working capacity; 2700,000 apindlea and 31000 loomo« 
Fourth Pive Year Plan (1970-78) eetimate Inereaaing of 

capacity to the following figurée:- 

- about 8600,000 apindlea 

- about  60,000 loose* 

The per capita availability of eloth for eonaumptlom 

waa 18.4 yde. by 1969-70, The projected lncreaae by Fourth Five 

Year Flan la to 16 yarda/per capita. To achieve theae figurea, 

about 8610 Billion yarda of cloth will bo required to meet the 

dea "inde of grown population by 1974-76 (about 145 Billion people) 

608 of above is expected to be produced in Mill Sector 50* by 

privata loosera. 
Export of eottn fabrica la eatimatod to grow 500 million 

yard« 1974-76 and yarn to about 300 Billion lba. 

Fourth Plan targete in production of cotton yarn ara 

aeeused oa folIowai- 

- Baat Paklatan   400 million 1be(182,000 t/y) by 1974-75. 

- «oat Pakiatan   700     * *    (318.000 t/y) by 1974-78 

1100 million lba(800,000 t/y) 
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Total target in production of cloth should bot* 

- for local aarket 2,610 Billion yds. 
- for export S00       "       • 

Total _ajLi£Lpniion yds. 

Tht totnl ynrn production should bet« 

. for production of cloth 800 Billion lba 
- yarn for export 800       • " 

Total JLlBUllUon lbs 

8.2.2    •">"«" T^n.tm, - WaM.tln« F»«f 

Woollon ooaparod with cotton industry it a very small 

sector. 

The woollon Industry new consist eft« 

• worsted sector about 42000 spindles 
• woollon soctor about 29000 spindles 

and 600 worsted/woollen loons. 

Almost the entire existing capacities are located in 

West Pakistan. The first woollen mill of East Pakistan (Valika) 

is at present under construction. 

The capacity in the field of carpeta for aaehino-aado 

carpets (existing and sanctioned is about for 3 Billion sq.yards) • 

On tho basis of PXCXC Survey tho output in 1967-66 is 

roughly eatiantod ast- 

• Ya» 16 Billion lbs 

• Cloth 6 Billion yards« 

• Blankets 07 million pes. 

- Carpet and rugs 1*6 Billion aq. yards. 

- Miscellaneous goods 2.6 Billion lbs. 
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Xn tha above producta the local and Imported wool as v:cll -3 

yarn and topa ware uaed. 

The annual Import of worated yarn was averaged about 

600,000 lba. and in fon of topa 2500,000 Iba, 

Xn addition about 1,5-2.0 million lba, of auporior qualit;- 

wool ia alao imported to feed the domestic textile industry 

Tha total availability of woollen textile has steadily 

inoraaaed and currantly placed at about 19-20 millions lba.(in 

term af wool). 
Pakistan exports wool in quantity about 24 million lba. 

(1964) baaed on tha Ra.i.5/pound realising of R«. 3? million 

in fereign exchange. 

2.2.3   m»i«tlng C«^«» Ináoatrv in Pakiatan 

Pakistan haa been producing hand-knittod carpeta both 

for homo consumption and export »Machine made «árpete production 

warn first started in 1958 with the establishment of machinery 

far tha production of jute carpet in Chittagong. In 1962 WFIDC 

started produetlon of woollen carpets in Quaidabad. In 1960 

Machine made carpeta ware flret exported from Pakistan. 

Pakiatan hna quito good poaitlon for production of carpeta 

both woollen and jute typo as all the raw materiale reaulrjd wool, 

jute and cotton are available. 

At pro-sent five m*ehaniaod unita are operating in Pnkistrr 

4 in »emt Pakiatan and 1 unit in laet Pakiatan. ^e installed 



-t 21 :- 

opacity and production of these units are at follow 
Installed capacity   Current prodtiet- 

Id-va«^ tin     IQ* X<*«.. - 

ftlten carpets                  «78.000 350,000 
adninlator carpets         220,000 105,000 
Tttftod carpoto                430,000 M'000 

Total         1,324,000 595,000 

last Pakistan 80,000 
feat Pakistan       1,244,000 

1,324,000 aq.yds. 

Caneuaption of carpoto Inside the country« 

Machino Bado woollen 60» 
Hand knitted woollen 30* 
Machine made jute 10* 

Pakistan export performance In the field of carpet« la 

*ery optinletic. The foreign exchange earning Is steadily lncreai- 

lng. Till non hand Bade carpets were «oetly exrorted. Hth the 

«atabllshaent of »achine manufacturing, machine oade carpets are 

gaining lmpertanco both for home consumption and for ox port. 

4s can bo aeon froa the Installed capacity which la 

1314,000 sq. yarda, but production is less than 50* which shows 

the look of sailing ability. 

Export of carpets from Pnklatan In 
 aWbilllan , ,  

10flftV66        iafifi¿fil        UfiZ¿fift 

feellen carpets 13.0 25,0 31.0 

Jute e*rp«t« 2*9 ft'6 2*4 

Total 
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2,2,4    Katlaatad ranutraaant« of woolly tantllaa 
r»mn 

On basis of assessment In PICIC Survey, the trond of 

consumption of woollen textiles in Pakistan la growing at the rato 

of 6-7% por annta.On this bnsis estimated requirement« by 

1070-75 would be:- 

íñtts   9 
Estimated Future Re qui r emente in Woollen 
 Titila  in P«klat»n  

Year £înX      Cloth! Bidets    AÎ8  UifC    #       fotal raw 
ï/lb.     ^d.|   «/No..   pSHRa011      SS**« 

19*9-70 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 18.6 9.4 0.80              2.4              2.94              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 
1974-75 21.0 10.0 1.00 3^0 3j»00 25.0  

Sources i - FICIC Survey, 1969. 

- In above estimation is included expeted etport. 

Dis total requirements of rnw wool to meet the sbovo demands 

would bs about 25 million lbs. On tho basis of the past pattern of 

consumption, ths industry a>v require over 6 millions lbs of import- 

ed wool (yarn and tops). 

assumptions    1. Ons   lb. of rnw wool • 0837 lbs of yam 
2. Ons   lb. of yarn • 1.1   yards of cloth 
3. One   lb. of yarn • 075   sq.yd. carpet 
4« Five lbs of yarn » One blanket. 
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Tho current output of r*w wool is ©bout 36 million lbs. 

on the basis ©f 78* clean contont. Ino produced wool in Pakistan 

i« course, with a spinning v*lue of 44s nnd suitable for pre* 

auction oft* 

- Carpets 

- BlanketB 

- Ordinary woollon goods 

For worsted industry products demands tho botter quality 

wool about 66s> should be imported.   K certain «jMtttit? Of top 

superior quality of imported wool is used in worsted incidtry for 

medium quality of products. 

2.3,0      §jlk Induatrv 

The silk Industry  nt present is in the  stagnate position 

in torn of utilisation of capacity bocnuse of wory high 

Oovornment tnxos. 

The installed total capacity (in tho settled and unscttl 

area) for production of silk fabrics «ro as follows:- 

- 120,000,000 Yards in the settled  nrea with        14000 looms 

- 46,000,000 Yards in the unsettlod aro« with     5000 

165,000,000 l^00 lo0*8 

In terms of usod yam should  be 23 million lbs/yr. 

- Production of silk fabrics  in 1968 w^s about 90,000,000 tards 

in toro of usod yarn was 13 million lbs. 

- Production in 1969 has droped to 67 million yards of 

fabrics. In terms of usod yarn WAS 9.580 million lbs. 

cd 
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Paklstan silk industry consumos mostly mnn-aado filament 

Mid small entity of n*turnl silk.  Therefore, thû raw mntcrinl 

for silk industry are as followsi- 

- 4cstat celluioso fil->mont 

- Produced locally about 2700 t/y 

. ImportQd 40°° t/y 

- Nylon filoment . 
(local production)                           3*°C VJ. 

- laportod about 100° */* 

* ^oÍf0díllnraCnt 400-600   t/y. 

2.3.1       ^iT/Pftiv«ator Fibers Mftrkflt 

Polyester fibers nro not yot manufacture in Pakistan. 

Under the prosont Government policy tho Pakistan's Textile 

Industry imported an insignificant quantity of polyester fiber. 

P*i»t, consumption figures aro listed in Table 9. 

Consumption of Polyester Fibers 1965-70 

1    1965 
1 

20 

j   1966 

50 

! 1967 
1   

30 

|   ;968 

30 

1 
1 
1 

1969 
1 
1 1970 

JL 
50 St apis fibers 

80 

PilMMnt 80 110 50 50 60 90 

Blonds 5 80 16 15 20 35 

Iff set yam 48 76 106 106 130 200 

Total 150 315 200 200 280 405 
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Normally the atopic fibera is consumed  by  cotton -r/ 

woollen industries.  Filament and fil-»mont yarn ara consumed by 

•ilk industries. 

The lnnded cost is so extremely high,   tho mills hove 

so far import od polyester only to a very limited extent. Ihls 

is understandable, because the polyester fabrics producod in 

Pakistan face the competition of the local cotton articles ns 

well as of the Japanese fabrics which can be obtained on bonus 

voucher; both groups are much cheaper. Thus, up to now no con- 

tinuous production of polyester/cotton fabrics has developed in 

Pakistan. 

2.3,2 Pnroenst of Consumption fronda 

4s is shown by tho above statements, the actual consum- 

ption figuras can not be taken ns yard stick of the Intent demnc? 

for polyester fibers. 

The all analysis directed us that tho potontinl consun- 

ption power in Pakistan conditions are in favour of polyoater 

fibers and in the ne->r future, will gain tho leading position. 

This could bo  »chicvod with availability of this fiber. The 

promotion of domestic production ia best solution to remove the 

hindrance of normal development. 

Reference to the World trends o^ synthetic fibers is the 

best indication for Pakistan as well as polyester fibers are 

fattest growing of synthetic fibers, owing their outstanding 

features in tho all toxtilo system (cotton, woollon/worsted 

and silk). 
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Tht properties of fibers can be considered by dividing 

the various types of fibers into  three ra^in groupas- 

- high tenacity  filament yarn 

- medium tenacity filament yam 

- staple fibers. 

These groups differ   considerably from each other in 

rtapect of certain physic 1 properties, but within any one group, 

tht differences are generally only slißht, although alternation 

in denier may  affect some characteristics. 

Normally polyester filaraent y*rn is produced in the follow- 

ing yarn denier; 25,50,75,100,126,150,250. In the widely used 

yarn deniers of 50,75,100 and 150 the individual filaments are 

t^ch of approximately 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 .pinning system,   such as worsted woollen cotton 

or flax system. 

Polyester filament as supplied shrinks aprroximately 3% 

in air at teap.  of 100°c and 10* at 150°C. 

Polyester staple fibera differ from the filament yarn 

in being heat stablized during manufacture and staple fibre 

•hrinka lesa than 1* in boilln« water etc. 
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Ih. «1 uae. of polyester fiber. h„v. d.v.l.p.* »-WH 

.„ b..i. of th... portant *,w.t.rl.tle., enabling polye.W 

,ib.r. to b.co«. on. of th. »o.t v.r.atll. of .11 »od.m 

eynthetic fibers. 
Ih. induction of polye.t.r flb.rs In th. bl.nd. «Uh 

„,tur.l «a other .»nth.tlc fib«. .Urt- ne.rl, tw.nty ,.*. 

„,. K »,r,.ll.u. cu.tomer «cc.ptanc. during th. pa.t y.r. 

•tlMl.t. a r.pld growth of poly.iter blend.. 
According to c.rtaln otatl.tlc. th. production .ni con- 

.v-ptlon of »arlou. poly.-t.r Wende In th. recent y.^r. »r. 

n. follow.1- 
W..K w„„i W4th RAvan      Wlty Nylon Cotton 

^.h cotton      wi th waal "»" tmwu nnfl •"rvltc 

42» « 12* 10* 
«want of 30» 1» »»«a  "» 10°*  ——  

Th. popularity of th.se, 1. b.eed mainly on th. excellent 

„ln>.l re.l.tence of Polye.t.r fiber, «d poly^.r fiber, b.co.es 

th. ~at popula in •.h-and-«*r g,r».nt.. 31.nd. of v.rlou. 

proportion .r. -ark.t.d.  Ih. «t con.uaod .lend, are „. folio— 

65/35 Polyeeter/Cotton 

67/33 -"  

26/75  *  

50/50  *  
65/45 Poly««ter/Hiyon 

50/50 Polyester/Acrylic 

55/46 Polyetter/Vfool etc. 
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.CG      i  Finid   Of   ^nnllcatlon 

miTinii»/e»ttaB BlanñB are ufloâ lnr"9ly ln 8hlrt8, 

•lacks, dresses, blouses, rain coat, underwear,   jacket, 

sportswear and unifora« 

fgiytttr/Wool   blends are used mostly in men's and 

women's suiting nate rials« 

fQivtor/RftVon   blends are used in the nearly snme 

products as it is with cotton, 

yft]va«t«r/ACrvlic    blends are used ln Sweater. 

Apparsi 100« polyester fibers are used mostly in men's 

suits. 
îolyester fibers made very successfully pene- 

tration in textured filament yarn for knitwear 

("Cremplene") 

Filament of polyester fabrics hove found 

important outlets in curtains,  ties, shirts and lingerie. 

Ihe best use of polyester fibers ln home 

furnishings other than carpets has been in sheets, 

plllowc^es, sowing thread, conveyor beltc, ropes 

nets, sailcloth awning etc. 

The recent inroad very successful is in the 

tire cord field. 

2.3,4   ÇflUln I"«*n«try 

Estimated production of cotton yam by 1974-75 is 1100 

million lbs/yr.  (500,000 t/y) for this quantity of yam a 
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coneumption of cotton should be «bout 1,363 million lbs 

(615,000 t/y) 
. Moot Fskiatan     60% 4,800 t/y. 

- lait Pakistan     40» 3,200 t/y, 

Total consumption   arooo t/y 

Fro« the total production of cotton yarn of 1100 million 

lba (550,000 t/y)  io taken about 3» or 33 million lbs/y. of yarn 

should bt produced in form of polyester/cotton blends, as it was 

described• 
Consumption by variety should be estimated as follows:- 

- for the corase yam 2,500 t/y 

- for the medium 2,400 t/y. 

- for fine 8°° */*• 

- for super fine 300 t/y. 

8,000 t/y. 

(22 million lbs/y.) 

This quantity would represent about 2% of total consumption of 

cotton only 

Analysing the local situation in regnrd to the consumption 

of polyester fibers.  The position would be follomlngl- 

1.   Woollen cloth demand by 1*74-75 should be about 10 

million yds. in torm of y m about 9 million lbs. 
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Tha tatlmatod Import wool (6 Billion lb§) it 

mostly for cloth and knitting yarn and »omo quantity 

for blending with domostic wool for cloth industry. 

Tha part of estimated import of auparior wool for men*a 

and ladle» suiting materials could be replaced by polyester fibers. 

Polyeatar/wool blonda 55/45 are vory popular for the suit material 

(tropical and normal type) and suitable for the Pakistan climatic 

conditions. 

In the cloth aoctor 20-25% of polyoater/wool blenda eculd 

be conauaed particularly 55/45. It means a consumption of polyester 

fiber» of about 600 t/yr. (by 1974-75). 

Since the polyester fibers is not eatablished in Faklatan 

yet, tha consumption could not be on the reaaonable level as it 

It in  ether developing country. 

On other hand Pakistan has a simbolic production of 

celluloaic fibers (3000 t/y) in the form of rayon filament and 

no staple fibors. Thoro is not raw materials for economical 

extension of thia production aignlficantly. Therfore, Pakistan 

should be orientated moatly to the production of synthetic 

fibera. After well establishment of polyester fibers processing 

In Textila Industry it is expected the consumption will grow 

faater. 

Estimated production of cotton yira -nd cloth by 1974-75 

(to tha ond of the Fourth Fivo Year Plan) by variety on the baais 
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of prêtent trend could be assumed as follower 

îftfelS   IS 

Production of yarn by variety at 
1Q74-75 - 

Total   Loes than   * of  ! 2i-W     » •£. feSJ.I % of 10X8     21 counts   to« I couftti   total counts, total 
¡coarse      \ | medluB| jflne     li  

Yarn/.illion   1100       330.0         30         660.0     60       110.0       10 
Iba  

• Fourth Five ïear Plan Figures. 

Table   11 

Production of cloth by variety at 
1Q74.75  

! Total [ Coarse  ! *    ! «odium  J *          |   Flne   j     * 
\ l«l*th    I L_ 1 I «— 

ClothyMillion3uo^o   933t0     30       1866#0       60 311 10 

Analysing the structure of estimated production of yam 

and textiles articles we could see that the variety is not so 

rich. The consumption of polyester/cotton blends yarn from 

21-18 • counts should be estimated about 8,000 t/y.(by 1974-75) 

staple fibers for both wings market and export. 
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In ths miscellaneous items about 25* could be replacoc. 

In term of polyester fibers about 200 t/y. Therefore, the whole 

apilen industry by 1974-75 could consume total quantity maximum. 

of «bout 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 replacod by polyestor 

tops and staple. 

2,3.5      Silk Indmtwr 

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 

area) for production of silk fabrics are as follows:- 

- 120,000,000 Yards in the settled area with 14000 looms 

- 45,000,000 Yards in the unsettled  area with*        5000    " 

165,000,000 Yards Total 1*000 looms 

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

- Production of silk fabrics In 1968 w*s about 90,000,000 Yds. 

in term of used yarn was 13 million lbs. 

- Production in 1969 dropped to the 67 million yards of fabrics, 

in terms of used yarn was 9.580 million lbs. 

•   Unsettled area are north part of the country which are not 
under direct control of Government tax control. 
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Pakistan ailk Industry consuaes aostly ltf-Md« filsaont 

tua »all quantity of natural silk. Therefor«, the r*w a*terl*l 

for illk Industry are as follows* - 

- Aeettt eellulosie filiment 

- Produced locally about       2700 t/y. 

- Imported *°°° **• 

- Hylon fll«*mont (local production) 3000 t/y. 

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

Table  IZ 
Estimated reejatrenont of Felyeater and 

Acrylic Ffb rs In Textile Industry 
of Pakistan by 1974-75 

¡         ^.rtlQn                  t/v                 1974-75 
! Cotion    I   wooiion I   maaentI     Total 
! Industry 1   Industry I   «e              I 

 _| | '   Industry—|  

Polyester fibers   8,000.0       800.0 1,200.0 10,000 

Acrylic       -"- nOO.O       585.0 - 685 

Total 8,100.0   1,385.0 1,200.0 10,6*5 

•    Acrylic fibers In cotton system is taken in îhe
A
alœbo^a 

a?Xuty for start with -cae variety as *P^£^ »0BÖ 

kind of gabnrdlns and lady winter dresses mostly in 
West Pakistan. 

Tot total consumption of polyester nnd acrylic fibers 

could be about 10,685 t/y. and nbout 8,000 t/y, nylon and 

8000 t/y. viscose and acetate rayon. 
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Therefore, the possible consumption figures by 1*74-75 

for Ban- sad« fibers could bet- 

- Polyester fibers 10,000 
- Nylon» 8»°°° 
- Acrylic fibers 685 

- Viscose and acetate rayon filament 8,000 

Total 26,686 t/y 

On the basi« of these estimated figures and expected 

population by 1074-76 (145 million people),  the production figures 

per capita    of man-made fiber, should be about 02 kgr/per caplt* 

045 lbs. 
Total production of toxtlles by 1974-75 should be about 

3.7 kgr/per capita (8.1 lbs),  according to estimated figures the 

synthetic fibers consumption by textile Industry should be about 

0.150 kgrs/por capita. 
Following the ostinato« figures for synthetic fibers by 

1974-76,  the logical trend of consumption (on the basis of long 

to« plan for development of textile Industry)  of synthetic fibers 

for the period 1975-80 and further could be predicted. 

Tqttt    M 
Prediction In consumption of the main synthetic 

fibers in textile Industry by 1980 
(polyostor, nylon and acrylic; 

 re.tt.n i "issHsJih m-MSf. ; 1.1,1— 
- !;k"t<r ^ÌOO ^ M 8» 17'.000 
: SiSf, —süß i^sfi = i^_ 
.: : io non 2.700 20*202 26*522— Tatal no.nnn 2.700 22J22. 
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îrtifi H 

Sstinrted consumption of tfylon 6 -ind 
Polyester fibers In West nnd 

Inai Pakistan 

1 Inni    "ftaai        1 lati "*Ì Weii        { „^ 
I Pakistani Pakistani Pakistini Pakistan! .^ Total 

Polyester Floors     2500.0        5500.0       6000 12000 18000.0 
Nylon 6 2000.0 6000.0        6000 12000 17000.0 

2.3.6       Price of Polvoater Flbora 

Tnttt   18 
Price Devolopmont for Polios tor Fibers In biggor 

producor Countries 
l/kg. 

1 Filament 
tubo a 1 

• 3 denier 
Staple Fiber 
.  normal tanneltï 

1062 

test 
leraany 

7.40 

1 U. K. 

3.58 

1 
1 U.S.\. 1 

| 

Wcsï 
Germany 

1 
I U.  K. 1 U.  S.   A. 

4.16 3.36 2.84 2.50 

1063 3.08 3.56 2.64 3.36 2 . 84 2.50 

1064 3.08 3.58 3.84 2.81 2.30 2.15 

1066 3.06 3.58 3.84 2.81 2.04 1.05 

1066 3.06 3.58 3.84 2.81 2.04 1.85 

1067 •. 3.68 3.58 2.15 1.52 1.58 

1068 .. 3.58 3.50 2.15 1.52 1.34 

1070 ^^»^^^^ hQ9 -3.5Q 2ittL l.W lift 

The world market prlco of filoaont yarn of 1st quantity at 

present It between 2.75-415 l/kg depending on the donlor number, 

shrinkage and twisting for staple fibers the pries in the world Is 

quo tod nt 1.10 to 1.40 l/lg. Qerman producers, do not think that 
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eiport prices will continuo to fall;  ttoy r  thcr .¿p,ci. i:.cr.  :- 

cf 1^-20 percent. 
In P*Ut«n only »am l«port. of .ub.t«n««<l qu»llt» 

«• p^ltfd. Th« C * F prlco of Jap*«« t«l.to« fil *>nt j-rr.a 

of substandard quality is» 

1,54 to 2.20 SAfi (100 to 45 den.) 

Iho .-.o tnxes, duties and bonus voucher, »re loviod on the« ne 

Nylon ynrn i.e. * totnl of 
489 percent on C * F vnlue 

Ihe lsndod costo thus «ret 

43 to 62 Ba/kg. 

Ino charge« loviod on staple fiber« nroî 

380 percent on C & F value. 

Ihe landed cost of atiplo floors thus» 

20 to 28 Rs/kg. 

lltilatad awlnl1 Bovenus 

B.tlmntcd  ..les revonuc is eunmnrizoa in I.bls 15 a belo,;- 

TnM*   is» 
Estimated Srlos Rcvonuc for yonr 

1st rmd 2nd gnd through 10th 

1 frico perl 1st tear  1 2nd ïe.r  IM !um"' 

IBZZZ 
Annual Production =   - 

m^UaUan of Cwiclfr   LT 

tomnl tftnfl (t/y) — 
Staple foro fibers 

misent y*rn  

SE 
ir  1 2nd" ïe?r  lí 

1   m   1 
9500,0  40375.0   44650.0 

6000.0. 
47500.0 

12500.0     10625.0        11875.0        12500.0 

10000.0      51000.0        57000.0        6O000.0 
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33criCK a 

3.0 9Pfratlnj facilities 

3.1 jfymt Location 

The selected aite for tht implemento ti on of polyester 

plant is in Karachi - Korangi near of Bengal-Nylon plant. Ihis 

arta la designated for the Development of Industry of Karachi 

about 10 miles oat  of Karachi» 

This area is partly developed with coraauni cation «*nd 

others. 

3.2     ìtalitarv fifiillUti 
The epecific conditi one prevailing in Pakistan and on 

the proposed plant aite have been the basis for the optimum 

design of the auxiliary equipment and facilities. 

The facilities stipulated under this item contiHbute 

toward the independency of the ovarall factory, rhe connection 

to the various utilities supplies and transportation facili- 

ties described in  this project Report represent the aconaaictll • 

opt i QUO solution. 

The auxiliary facilities covar the f ollowing»- 

3.2.1    Steam boiler for the production of 2 t/h.  ateun 

coaplatT^eUhTt^ck, burner t*t, ol* blower art  eteao 

distribution piping.   The burner operates fully automatically 

and is capable of producing the steam requirements for the 
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cuùpldtd pl«at dui gus ahull be  used fop firing the hs«t 

lead it appro*. 21 million kcal/h.    In tara  of Natural >s 

about 23000 cuft/h. 

3.2.2«     Voter cooling tower fop the cooling of 180 m /h. 

re circulo tod cooling water. 

3.2.3,       Stomaca 

- Storage fop DUT 

- — •—- ithylone glycol 

- .«.«-.. Findiifttd producta 

3.2.4 Instrument cir and compwjased jir station supplying 

800-1000 Ha3/h of compressed oir to all instruments and other 

consumera throughout the whole plant. 

3.2.5 -iiP Conditioning unit,  complete, L'ar supply of conditioned 

air to the spinning  aid staple fiber production plonts and to the 

spinning cod  stsple fiber production textile laboratories. 

3.2.6 Dow-term heat unit, compiate, to heat the condensation 

ond spinning plants designed for firing with Sui gas h«ct load 

appro*. 6 million kcal/h, consisting of heater, stacks, burner 

set air blower, heat oxchengors, pumps and piping f OP tho dis- 

tribution dew term« 

3.2.7 «thylene glycol recovery unit, complote for the 

destitution und upgrading of enee used athylene glicol, consislns 

of raw and pure glycol contoiners distillation and ro«ctiflcution 

coluan, heat exchangers pomps, piping, «lectrices and instrument- 

otion. 
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Tht Mcoy^nd pur« ethylene ¿licol is returned to the 

esterif icati on process, which próvidas for hi^hor o concai, e. ai 

the pároli pi ont i.e. miniatiti loss of jlicol. 

3.2.8   Unit Tor producing hi ¿h purity Nitrogen (1-3 ppa 0.¿) end 

unit for producing in ort gusas. Both unita complet* with Jistrl- 

b ut i an system. 

3.3.       Fiflwstsi» tihar plant — 

The following operatili« units and services will constitute 

the plant. 

1. Polyethylene terephthalate chips product!an»winèluJing 
esterificati on enâ poly coniansation (converting glycol 
and DJT/Di-glycol torophthüloto) into chips. 

2. Müthunol glycol distillation unit. 

slothanol-iiycol mixturo which is Tomed in tha 
polyconden3.tion ¿huso is /ractiunully Jietiilad and 
sopar, tod (by astarificntion)   to its constituonts. 

3« Yarn fiber production unit 

The seaiflnlshod chips uro pnajcuticully sont to 
|,vossel and aelt oxtruJad. 

1. Spinning production unit includes the hot ulrawlng, 
•pinning, sotting, crlaping end cutting operation. 

5« Wut er supply and treutaent 

6» Laboratories. ^J 
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3,1,1      fhjff fttiildlna« 

Por tht overall plant th« following building OP« 

In eludtd i« 

1, Two «torUd edainiitrotion building« or* 
wid«, 40 a.  long and 10 a. high. 

|. Research laborutory building appro«. 12 a wid«, 
20 a long ond 10 m high« 

Th« ¿jromdfloor ucconraod -tea tht contrai ccntrjl roam 
ond th« eloctrical room whil« th« first floor JCCO- 

uuaodut«! the r<3e«*»rch laboratory, woeh roana, end ch¿n¿e 

rocas* 

1   Control building for th« first oid station ond 

doctor* a rooi. 

1    Conteon - epprox.  1ft a. wid«, 41 a long and 5 a. high. 

1 Building for th« coltrai workahop appro«. 12 a. widt, 

20 a.  long ond S a. high. 

2 Oct« house«, aoch aopro«.  1 a wido 1 a. long *»nd 3 a. 

high. 

g,4 Bfll IPrtaMlil fwTltii P*ûgfl9afl« 

3,4,1      gm M/itarlul 

Thi« project i« continuation of th« Project mBm which ia 

producer end supplyer of th« nain row mot erial. 

If th« basic plant« BTX-oroajtica (Project *) and Monomer 

Complex (Proj«ct B) would b3 located very clo«e to thi« project 

then th« transport of »I will b« ovoide. 
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tthylene glycol und cheiaiowia will be i-i^urt^U. 

3.1.2    fatile   a,   thj Procoas 

Polyethylen« terophthüluto few fibora la proporod 

eoantercielly by two routas - tranaeatcrification and 

• - direct eeterificati on 

Tht tranaeaterification routa censiate of the e itali »od «xchan¿« 

of a thy Ian« ¿lycol groupa fop tho nothyl groupa of dioethyl 

taraphthoLate (ait) to yield bia (2-hydroxyethyl) torephtholoto. 

the liberated methanol la renovod froo theayatea by dl at illati on 

in order to drive the exchange to completion. Tho bie (2-hydro- 

xyothyl)  tor«phth&lotc, undergoes polycondonaation, uauully 

in tht proaence of c.talyn, and under reduced preaaure to reaovo 

othyLm« ¿lycol) to fron polyethylene torophthalate. litoniua 

dioxide la generally uddod oe a deluatront baf ore polynorlsation. 

Originally o butch proceaa ia in uaing and tho molten polynor 

ahould bo cooled, broken into chipa, blcndod, end reaelted boforo 

Dolt-aplnnini into fiber. 

Continuo«« proceaa in which the aolten PIT ia fed Jirectly 

to the apinnorttoa have boon oveilüblo Tor aovorül yoara now tho 

choice between botch or continuoua op .rati on apparently djpand« 

more on the type« of tho fibora required thon on tho alight 

difference in the oconooica of the  two procoaa whan largo uaounta 

of o particulor fiber ero oada for an extoniod period, the  conti- 

nuoua procesa ia beat, but if c vtricty of fiber, of w/ing 

doniora ond typu« ia required, the more flexible   batch proceaa ia 

proferrod. Ifen In continuoua procoaaea o  significant part of 
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polymer le often mod« into chips to -lie« -r-.V:.- %-r--:' n 

flexibility. In gcnerol, the continuous proco« i» botter 

•altod to lapg« seals uxperienced producers. Itetil WW, ell 

9R (polyethylene torephthclote) was nude using IMI in the 

tronseetorificUion process,    ïhe OH hod the udvantugos of 

rolotivoly lo« melting point (140°C), Ion Ittlling point, und 

good solubility in common indfstriol solventi, poroitting it 

to bo purified by distillation cry atol litoti on, or o combination 

of the two.    rerophthulic acid (1ft) wos not comaorciolly ovuil- 

oble in grodo pure onough to produce <*t occoptoblo polymer ond 

«os considered tarder to process bocnusc it could not be hondled 

as o naît« 

Ino coacierciol ovüilability of rP* puro enough to uüko 

acceptable polymer has resulto* in ¿A increasing adepti en of 

TPá and the direct ostarific.ti an process in which the bis 

(2-hydroxyothyl) terophthulute is obtained by the rooction of 

ethylono glycol with TF*. The lucoforod by-product i e w^tor. 

fhe advantage  of direct eeterification using Tft ovor 

transostorificotion using MT oro thesei- 

3.4.2.1 Fastor rooction 

3.1.2.2 Less cotulyst residue in the  polyuer 

3.4.2.3 The by-product Unter)  does not require tho special 

recovery system needed for methonol. 

3.Ì.2.4   Stabilisors, such as phosphates und phosphites, can be 

added during the process without adversely offectinj th; 

polyuerioïtion reaction. 
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3.488     Hlghar ooloculop *oi¿ht polyaep« reeult (of poPticulop 

iaparti-ncú i'or tira cora .-and indueWiol fibara). 

8.4.2,0 Ih« «A yield! about 15* a^a polyoar p-jp unit  x" f ^:¿. ::... 

3.4.2.7 Sano T* procoaa ro^ulpo lesa ethylene glycol in the 

ruction oixtup« thon thoip »ir boaed counuppopta, 

nop* production ia thua achieved per »»it vol«« rector. 

3.1.2.8 *or chip producing praceaaee tho coat aoving on atoplo 

la of the  opdop of 10* and uppucra to bo decisive, 

¿»lthough nccopato row Burial coata ore not i vuilablo 

boccate nach at is produced c ptivoly end aorchant ¡MS and li* 

aro add on the bnaia of negotiated cüntroeta fibor ^rode »* 

and »O ere reportad to be priced  ^uully at 13-18 cont por 

pound.    Since on« pound of £** ia thaoroeticully Q^uivalünt to 

1.17 pounda of WU9 this «oul3 äi*o thu If* d prico odvuntose 

of obout 3 cónta per ¿ound.   In addition thut 1.5 noi.   of ethylene 

glycol la ueod per aol. of *** coapeped to ot locat 1.8 noi. 

pop noi.  of M«. Howover, »inco ga onti^lly oil tho unueod 

ethylene glycol i« wcoterod, the nojor iapoct of thie dia rpity 

would bo upon copital und utility coata. 

Tho direct oatorlfication procoaa haa grown fron 

eaaontiolly nothing 1964 to more than 23 por cant of the induatry 

in 1868. While oony oxlatin« focilitice aay continue to ueo 

OD, there 1« atrong tendency to witch frota Mt to TF*, for 

ne« inatsllotion«. One industry aourco oatiaotoa th*  by 1880 

holf of tho world« a polyootor fibor end fila production will be 

audo froa riV». 
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Inspitt of obova orrongouants wa concluda that Pakistan 

should atort with Mil-procesa ond later t> adopt to T*-proc«aa. 

Two diatinct atügoa, eoch requiring o appurato reaction 

voaaol and difforont procoasing «onditiono aro required in the 

main polymer procoaa. 3omo I* baaed processes involve u third 

prepolymer stage but the overall chcuical reaction which teko 

pleca arc similor.  In tho f irst vessel Mí or T* is routed 

with excess oth/lono glycol to jive bia (B hydroxyothyl) tcrc- 

phthcl^te monomer* which ia then polycondonaed in the second 

veaael to ¿ivo polyethylene torephthulato. Methanol in the coae 

of »i, or wuter in the cnao of T» foodatock ia jiven off froa 

the firat »tage of tho procoas, and glycol from tho aecond. Ina 

polymer ia usually produced in tho fron of chip which ia dried, 

blended and pnouu ticully transported to tho epinnins oreu. 

3.1.3.1 fpinning 

îho dry bien led polymor chip is confortad into momenta 

by o oolt procosa where tho chip ia changad into o attton atutc 

using eloctricul hotting, followed by extruaion whore the Hit en 

polya.r is puapod through a filter nnd spinneret.  The mienta 

ora cooled by air, thon n dilute solution of «Pin finish is 

applied to the spun-yarn, which i. finnlly collected on u pack**». 

In the cose of atcple fiber, several »pun yuroa froa 

odjscant spinning positions oro brought toother to *iv« a two cf 

senior convenient for subau^nt procoasing and collected in o 

large carw« 
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*iì both coaoa, o low dijroo of ooloculor orientation 

la given to tho spun yorn by arronjing o toko-up a poo fi r •^s,-'    ..';lj 

highor than the fi Ion ont extrusion velocity. 

3.4.3.2 PFOWIH* - Contlmiooa Filniaant ïr.rn (uncrtaMd) 

To Mk« tho spun yorn useful, It la neceaaory to in creoae 

it« cryatollinity and nolocular ori ont« ti un. This la dona by e 

hot drawing proooaa where the yorn la atrotnhed by aev-rol hundrod 

par cont. The drown yarn propartie a âepend on tho  Segroo of 

atrateh npplled ot drawing ond différant dojraoa of atra toh aro 

uaed for tao il un and high tenacity y urna. 

3.1.3.3 P•**««ln« « st«1a Pifara ond frlapedjtarn. 

The procoeaing of apun tow to crimped fibre involvoa 

ao*ei*l etügea corrled out In aequenco. The firat atogo la drawing. 

«hero tho apun ant oriol from aovaral cana of towa ia hotbincd 

together vio a creel ani the conbinad tow ia hot atretchod betwean 

o aet of food rolla ond Jr^w-rolle. 

Ina tow la then criapd a o that tho cot orlai con be 

proeeesed on conventional tostila oochlnory, dried, und hcut 

jtubilieod to oalntdin tha uwchunieul propsrtlca of the fibor. 

For producta required oa continuous tow, the hoot 

atobillaod material la corefully pocked in bc/.oe. In thoae coaoa 

where the product la required in atopic fora, the hoot etoMH^d 

tow It cut and then coopreeeod Into a balo. 
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8,4.3.?   IflfifHTT filiti«« 
•) Msthatiolvsis 

Vusté polymer, «osto /&rn, «aste staple fibro is 

roc et od with excoes methanol to produco Äff and glycol. 

lbs AT is isolated, re-diatillod, end re-cry stall sod 

to produco polymer ¿rado notorial which ia thon raturai 

as f a *d material to tho polymerisation reaction. 

The liquor contuining aothcnol and glycol i a aont to 

ths methanol recovory section «hors the mothonol is 

sopero ted ond purified on J the glycol fraction is sont 

to the glycol recovory aoction. 

In the case «hero terephthalic acid la uaod os the food 

material o proco sa of h/drolysia is used for its 

recovory from w.sto polymer. 

b) ^Yflál •«««'«» 

Impuro glycol from tho polymerisation section is rcfinod 

by distillation. Crudo glycol from tho rao tenolysis 

or hydrolysis plant is first distilled to romove 

impurities such as spin finish oil. This product is thon 

bulked with impure glycol from the polymerisation section 

and rofinod by distintiti on.  rhe refined glycol is 

finally mixed with new glycol and uaed os a portion of 

tho food motorio! to the polymerise ti on section. 

Tho aethonol/wator fruction is sent to tho methanol 

recovery section. 
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Xapuro oethonol fron aothonolysis, glycol recovery 

and polymerisation sections, is JistiUod to proclic J 

o refined methanol containing around 1* impuri ti a s 

(aostly wo tor). Part of the oothonol is jvailoblo for 

the raonufucture of DÄ, the roaoindor is sont to the 

nothnnolysis plant. In the coso «hero X*. is uso J u 

oothonol rocovory plant is not ruquired. 

3.5 m^^antioa of 3i*fl ani Construction Calti 

The installation cost  of the proposod plant is aatinctod 

to bo «•• 78,112,000 including o continfancy of 10». 

* susaary of tho estimated cost is given in Table 16. 

Cost of machinery and equipment ure basod on currant 

estimótes of suppliers and represent delivered cost including 

freight insurance, import dutios and landing expenso oroction 

and Installation, onginaering end foes. Tho total ostincted cost 

for equipment is Rs. «0,478,000. 

Tpble 16 

fumory 
latine tod Site ond Plant Construction 
 Qnu^m   

Itisi 
Und 980'° 

al Site piMpuTûtion ond  íovolonaont TSS'.O 
3« Buildings m 1*78*0 
4. Production equipment i¡2 o 
5. rronsport 0|uipoant So o 
e. OK», ^»t ^£0 

Devolopaont coat rWBtli 
total 822a0-° 
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3.6.1 

Spar«s of about 3* of equipment cost are included in the 

initial coat of plant with the total GIF valut Ra.1,875,000, 

3.5.2 

Total davelopment cost is estimated with Re. 9,808,000 

inoluding foreign exchange of Re. 3,200,000. 

Thase itaa consists of thtw categories. 

3.5.2.1 Pro-operating expensas which include all expenses in 

pre-cons truc ting period, the prepftrémgon   of the various documen- 

tation consultancy,  preparing of the sain project construction 

supervision, salary for personnel,  travela administrative expensea. 

3.5.2.2 Training and stort-up expensa include all the expenses 

for local training and abroad, expenses for foreign technician 

and start-up expense. 

3.5.2.3 Inte rast during the Construction 

Tíi i s is calculated on the basis of the present condition 

of loan tara froa the international and local financial institu- 

tion. Intarnational (foreign) loan la calculated ot 7% for local 

at SU. It ia calculated that period of construction would last 

about 3 yaars estiacted details of interest during construction 

is given in Table  

3.5.8.4 gftfttlnxMnav / 

This la -stimatod aa total of 10* of CIF coat of 

equipment. 
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3.5.2.5 •irn-mcrmn^w 

3.5.2.6 

TIMM iteae hon been calculated on tht following baeia 

for importad equipaent on CIP basis (PQ^overseae tpanaport). 

Tht braak up if aa follows:- 

1. Custoa duty 3* 

2. Inaurane«  citarones 
intarnal transport 4» 

3.5.2.7 PIT4«** sahadula 

anticipated schedule of ths project, thet the start of 

operation aftar 36 «onth after authorisation is given to ¡jrooeed 

with detailed design work. Therefore,  it would be technically 

reasonable to operate sccording to the following schedule:- 

1st ïsar after start-up 85* 
2nd M  °* 
3rd -"——— IK* 
4th "  100* 

3.5.2.8 Qfg»ntiitonili ¥#"•*••—**•• Personnel and Remunera Uflfl 

This project will be independent unit in the pronotion 

of Petrocheaieal Complex Induatry. Ae we have mentioned, the 

principal raw aattrial will be purchaaed from the Monomer Complex 

(Project b) which will be supplier for both plants in west and 

last. 

The executive administrative personnel is give» in 

Table IS for operating personnel. 
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3,6.2.g 

Salari«« and wagae eetinatad to bt paid to pereonnel 

aanninf the plant ara baaed on th« raaaonabla level in the 

tin« of operation.    Thaaa ealariaa and wagea are detailed in 

Tabi« 1?« 
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4,0       ^4—fd CffBt fit 9rf•tiQM 

Tha estimated annual production costa of *olyestar 

fiber production at full capacity is shown in Table 20. This is 

based on 7680 operating hours per year which permita adequate 

downtime boasd on experience  in similar plant.    In this cost ere: 

raw matariala, chemicala, supplies, labour fringe benefits 

production,  overhead, depreciation and amortisation. In oddition 

there are estimated ßdministrative expanse of Ite. 1,945,000.0. 

Estimated expense for the wageaand ealaries are given 

in Table 1?. Fringe benefits in Table 19. 

4.0.1       f-ifi« Bnaia 

The estimation of annual production costs for polyeeter 

fiber is baaed on the following assumption. The price of principal 

raw material which era coming from the Project B has been taken 

on tha baaia of formed selling price whiah are ad jumable de pend- 

ing on tha policy of price. 

4.0.1.1 finit ft* ***"i»i ""* milititi» 

1.  H« Rs. 2700.0/ton 

2. Ithylene glycol Re.l200.0/ton 
3. Catalyst and chasiicala Rs. 380.0/ton of fiber 
4. 11. power »••    o.07/kwh. 
5. Steam «••      9'0/t°n 

f. cooling watar *•• 0.054/m 
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3 
7. Comproaaed air Ka. 0.1/Nm 
8. Futi Ha« 100/Ton 

9. Nitrogen Ha. 0.3/Nm 

10. Packing material Ra. 1650/ton of fiber 

4.0.1.2 Intérêt an Long Term Loan 

The rate of interest ia estimated aa followa:- 

- On foreign loan at 7% 

- On local loan at 8* 

4.0.1.3 Bandir ami Malntanfmce 

The expenditure for maintenance ia taken through 

two categories!« 

- In fixed coat are taken labour/chargea. 

- In variable coat as "another supplieoH  in 
value of 3% of equipment coat plus overseas 
freight. 

4.0.1.4    Iü«Ul»fHMM 

Thia include a inaurance of plant aa a whole «gainât fire 

and operational hasarda miscellaneous rent billa and local taxe a 

levied by the Government. It is estimated 2* on erected coat. 

4.0.1.5 *»«>« and SfllTici are given in Table 17. 

1stima ted general and administrative expense are given 

in Tabla 20. 
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1,  graduation 

• Oper«tors 

• Helper» 

Tabla 1? 

letl«ated Soieries and Weges of 
Jting ^ei 
Rs(000) 

Operating Personnel 

! Hourly lAnnual ¡Annuel    j enployoo , annuel 
! ratea }houra iwftg«8    i i ^°y Rou 

• Shift Inaine er s      4.0 :Sf (Foremen 

Fient Engineers 
(Supervisors) 

Plant Lì bour 
Chi Bist 

Sub-Total 

2.2        1760 3872.0 

1.0       1760 i7eo.o 

1760 7040 

8.0        176* 14080.0 

7,0        1760 12320.0 

60 

35 

20 

12 

20 

147 

232.3 

61.6 

140.8 

168.9 

246.8 

849.6 

2. 

tortora                   2.2 1760    3872.0 55 

Helper                      1.0 1760    1760.0 35 

Engineer e( Foremen) 4.0 1760    7040.0 18 

Engineers (Super- B 0 
visor«) 

1768 14080.0 10 

Sub-Total Ufi- 

Total 

212.9 

61.6 

126.7 

140.8 

1391.6 
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Tafelt Ifl 

Ix«cutWo and Administrative Personnel Expense 
RilOOO) 

!   Annusi 
!   employeo 
1 ailsry 

1 
1 

No Of 
employe« 

. .... 

j     Total annual 
) 1       pay out 

1 

1. (tonerai Mnnsger 36,000.0 1 36,000.0 

2. Technical Manager 30,000.0 1 30,000.0 

3. Marketing and Sales 
Manager 

16,000.0 1 16,000.0 

4. Financial Manager 16,000.0 1 16,000.0 

6. Chief laical Officer 16,000.0 1 16,000.0 

6. Stores and Warehouse 
Menacer 

14,000.0 1 K, 000.0 

7. Personnel Manager 14,000.0 1 14,000.0 

8. Administrative Officer 14,000.0 1 14,000.0 

9. Purchasing Manager 14,000.0 1 14,000.0 

10. Chief Engineer 18,000.0 1 18,000.0 

11. Assistant Bnginuor 10,000.0 t 20,000.0 

12. Accountants,Lawyershuyera 
Platinerà, Ing5' era, 
Salesmen and    .uer profe- 
aaional perso. 5,000.0 26 125,000.0 

13. Secretaries, Clerks 3,600.0 30 106,000.0 

14. Fortore, other unskilled   
labours 2,000.0 30 60,000.0 

Total ito 498,000.0 
.—_~ r 
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T»hlo  lft 

Fringe Benefit« 
Re(000) 

Fringe benefits e mount il computad by apply in« 
percentage to following solari«! and ««go« 

Ra(OOO) 

{     Solarise    ¡Fringe benefit! 

Production                                            849.6 Ö09.7 
QiMrtl Administrativ©                       496.0 298.8 

)   Maintenance                                          »42.0 328.2 

 Tote 1 Pay Boll 1869.8 1138.7 

Tfchla 20 

latinetod Conerai *nd Administra» ti*« 

 °ìsm  
 — r 
Expense | 

Safer Ite and Wages 408.0 
Fringa benefits 298.8 

Sub-Total 

Maintanano« 
Fringa benefit 
Production overhead 
Supplias 

Sub-Total 

Dépréciation and Amortisation 30*° 
Leoni taxe«, telephone, stationery and 
other miscellaneous expense aMtW 

Total axoanaa    « ISfi&tfi. 

7oa.n 

20. cr 
12.0 
8.0 

80.0 

OO^L 



-: 56 i- 

lapin 21 

Annual Cost of Opo rat i on 
-Production Coate- 

folycater Fibtra Plant 
Co »city : 6,000 t/y Gtapla Fiber 

a. ViMlMi  Qwri fittiti 
1. Ru« notarial 

•OIT 
• Ethyl on« fly eoi 
 „ _ _     ChoBicflla 

Sub-Total (1) 

2. 
II.  powar 
St» OB 
Cooline Watar 
Clarifiai «otar 
Coapraaaod air 
Fool 
Nitrogen 
Sub-Total (2) 

] Unit luapAn 
i paipr 
ton p/ 

t 
t 
• 

kwh 
t 

3. Q*ha» istoriai L Svinoli« 
- Maintenance 
- Packing »oturici 

Sub-Total (3) 

2.3 

Ha3 

ft). 
18« 

0,900 
0.300 

2000.0 
10.0 

300.0 
30.0 

500.0 
0134 

200.0 

nit 
ice   § 
unitj 

¡Coat 
! i t 

Li ooo 

ton »for 1 

2700.0 
1200.0 

0.00? 
9.0 

0.054 
0.054 

010 
100 
030 

2430.0 14580.0 
350. t 2160.0 
MO.O    2280. r 

1Q020.'- \\m< 

840.0 
540. > 
96.'J 
9.6 

300.0 
70.4 

160. Q 

140.0 
90.0 
16.2 
1.6 

50.0 
13.4 
60.0 

166.6 1000.0 
1A&6 0 QQ03.Q 
lAlfl.fl 10Q0C/1 

- Labour 
- Fringa bo na fita 
• Factory overhead 
• Da pro elation * Anortiaatlon 

Total flxad ooata 

Total coat of operation 
Production coat par 1 ton 

i.'<r. Qi 
H >.<* •*• 

ii.7073.0 

••1485.9 

1391.6 
834.7 
556.4 

7519.0 

jmm 

42438. 



-t  67 t- 

îifala 22 

Istias tod Variable J? ro duet Ion Costs 
Rs(OOO) 

Ü2 1 r.i,Tfl1al TChlf ;CMlotii 

14,580.0      14,580.0 

BttyltM «ljeal 2,160,0 - 2,160.0 

Catalyst aad ohualoals 2,280.0 - 2,280.0 

il. powsr - 840.0 840.0 

Stan« - 640.0 640.0 

Cooling wafer • 96.2 86.2 

Clarified «ator - 9.6 9.6 

Coapreseed air 

Fuel 

Nitrogen 

PsoklAg supplias 

s>> intonante supplies 

Total 

- 300.0 300.0 

- 70.0 70.1^ 

- 360.0 360.0 

6,000.0 8,800.0 9,900.6 

1,000.0 - 1,000.0 

11,440.0 20,698.0 32,136.|_ 
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Tfiblfl sa 

Estimated Fixed Coat 
Rs(OOO) 

Catogarioo R s(OOO) 

Production LrbOüT 

• Plant operators 

• Fient hôlpori 

• Maintenance 

« «Maintenance helpers 

• Chief fortmon 

- Plnnt supervisors 

- Plnnt cheat et 

Total 

232.3 

61.6 

212.9 

61.6 

266.0 

209.7 

246.0 

1391.6 

- Pringo benefits at (Oft 

- i'rod, ovurhocd at    40% 

• Dapreeietion and rmortizetion 

834.9 

656.6 

7519.1 

Total fixed costs 10302.2 
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§FCT *°M 5 

FTNAKCI4L    pv ¿URTI OK 

5.0 Siitiffi"tfld CirU^  Treatment 
The totsl cnpitil investment rcquiromenta for the 

polyester plnnt in Chittngong is given In Table 24 bolowj- 

îrfrle   S* 
Polyester Fibore Plnnt 
C-pncity    »    6,000 t/y. 
Location    :    Chittagong- East Tnkistan 

i-— r~— r "    r * T      L.C. í Total 
j   Rs(¿QQ)     J     Rfltoo°)    1 R8<0Q0) 

1. Land  4cquisition                         - WÖW,W 

2. Sito preparation A development- 2,000.0 2.000.U 

3. Buildings                                        " »      * ',„« ^ 
4. Production equipment           35,511.0 24,967.0 «0,478.0 
5. tr,n.port equipment                  600.0 400.0 1,200.0 

.                                     - 500.0 500.0 6. Office equipment          - ÖW* 
Sub-Totnl  4                        36,311.0 36,101.0 72,412.0 

1. Pre-oporating                         2.000.0 1,000.0 3,000.0 
2. Trunin« and st.rt-up          1,200.0 1,600.0 2,800.° 
3. Interest during the eonatr.      - 4,008.0 4,008.0 

Sub-Tot-,1 3               3,200.0 6,608.0 9,808.0 
Sub-Totn»*B       39,511.0 42,709.0 82,220.0 

C. IftrtlM ÇlBltal _ 10,628.0 
1. inventor» _ 0) 

2. account Payable                      ,. _ (1,635.0) 

3,C"h        Sub-Total C                   I - XO.625.0 
Total c^pitnl investment - 92,845.0 
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Bitinntod Development Coat 

Titti   25 

!• Pre-opar^ting Expanse 

j   M. i PflYfll£?g?V9!ìw 

- Fimi docuoont'iti on ) 

- Construction ndm.auperv. )      2,000.0       1,000.0 3,000.0 

- Travelling & Consultancy )         

Totnl 2,000.0        1,000.0 3,000.0 

2. Trunin« *nd stsrt-up 1,200.0       1,600.0 2,800.0 

3. Intorest during constr. - 4,008.0 4,006,0 

Totnl development costa 3,200.0        6,608.0 9,808.0 
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5.1      8Ul! 1*a Com"lfi* CQ3t 

Of the  tot-dl investment of Rs.  92.8 million, will bo 

required for site *nd complex cost.  This toW include,  ,11 

coats for m.terinls equipment cost,  erection, Instruction, 

engineering, royalties,  ,nd. other  similor  nssoel.ted  costs. 

Expenditure for know-how is -Iso included in this total. 

5.2    EnvilPPmQnt Coflt 

It is ->nticip^tod th.t Re. 9,808,000 will be required 

for development cost to cover expon.es nasoelitod with rrc- 

operntlng,  training «id st.rt-up nnd Interest during construction, 

It is  anticipated  th t the  training programmo will 

cover , period of two yc-rs statin?, on. yo-r before stnrt-up 

nnd continuing through the second yoar »fter st-rt-up.   The 

pl.n provides for six months of overee s training for 15-30 

key people of the production, maintenance  nnd rangement  to«. 

Interest during construction is estimated to bo 

Rs.  4,008,000 *\û detailed  In Inblo  32. 

5.3      YfgTJtlM C^pit^l 

Beginning working enpltnl reflect the estimated needs 

of the plint nt st.rt-up end is cnlculnted  in înble 26. 

Spire pnrts inventory is b*sed on « t«o-yeir requirement 

„nd is estimated to be npnroxim-tely 3 percent of the original 

cost for factory. 
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Work in procass lnvontory le eatimrtod on the b~sls 

of totil production cost lnvostod *t *ny one tin» excluding 

depredation *nd *mertliatlon computiti ont Indicato th*t this 

cost will equil ibout ton days of out-of pocket expense at 

indicated. 

Thoro it no provitlon In beginning working capital 

for finlthod goods« However, *s production Increases there 

will be « requirement for additional working capital *• the work 

In proeott it converted into finished goods nnd thon into 

accounts receivable. It it estimated thnt at cecity the 

complex will neod «bout 30 dnys tupply of finlthod goodt In 

order to tupply normal peMc demands. 

It It «issumed th*>t the plnnt will pv *<11 tr^do 

creditors wit in 30 d^ys.  accounts p*gnble nt tho  ana of any 

month will bo only thoto p-yiblo f>ccomul->tod from the 

proceoding 30 d%y period. Kovevor, In c*se of work in protest 

«id finithed goods,p«ynblos will approximate 10 nnd 30 d**yt 

of varinole production costs ns outlined in lobi© 28, 

5,4        Pnm>a«intiQn   «fflfl   ^nftt»tl««tlon 

Deproci-tlon and inertitntion rntos ore ehown In 

Tuble 89. 
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T^bl«    26 

Estlaatedjtforklng Capital 
M 

Itti 

i. inYintorr 
- Spart parta 
- Raw mat«rl ni 
- Maintenance and packing 

supplì•• 
- Work In process Inventory 
- Finished goods Inventory 

Total 
2. Recount Receivable 2) 

Less 
tòglimi Payable        3) 

• Spare parts 
• Raw material 
- Maintenance A packing 

supplies 
- Work In process 
- Finished goods 

Total 

Cesh required 4) 

- Before start-up 

- Ind of lot yenr 

• Ind of 2nd year 

Tfttfli   ^"nfy^Mifral 

\      »tart>up   ! 1flt Yfir     1    2nd Year 

1875.1 
3550.0 

4000.0 
1200.0 

10625.0 

(156.2) 
(1500.0) 

(333.0) 
(850.0) 

(2839.2) 

2839.2 

10625.0 

1875.1 
3550.0 

4000.0 
1200.0 
4000.0 

14625.1 
WÔ0.Ô 

(156.2) 
(1500.0) 

(333.0) 
(850.0) 

(2500.0) 

5339.2 

5339.2 

22125.0 

1875.1 
3550.0 

4000.0 
1200.0 
4000.0 

14625.0 
8700.0 

(156.2) 
(1500.0) 

(333.0^ 
(860.0) 

(2800.0) 

(5639.2) 

5639.2 

23325." 
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Satliwtad Working Capital ««qalPtBtnt 
- In van tory - :i BaCOOO: 

înm ss7 

Invtntory catagory 
I F.B. L. V».     • 

ûlflDL 
T § Bafora    !    U full 

1 ntniVw1  c*B»fli< 

Original aqolpaaot 29988.0 
Tranaport «qulpfaant 800,0 

Total 30788.0 

2. »,¥«,••»• Sn,r. F irta 

Raquir «manta           3* 923.0 
Fright and Inaurane« 120.0 
Import duty 30% 
Inland fright 
Contingency             10* 92.3 

9520.0 

9520.0 

285.6 
20.0 

365.0 
60.0 
9.5 

1135.0       740.1      1875.1 1875.1 

jfrSP.O        3200.0 -_ 
ftp.o      agQO.O aS5QtO 585QtP 

3. »»» Matarial 
DM1 
Total 

4. «rintanami« *nñ Packing Suppliai 

- Malntananc« 1500.0          - 
- Packing a IS W.O. 1£Q£*P. = — 

Total nfìoo.n       1000,0 4mS ifißp^fi. 
*    »ort» *" praoaaa 

10 daya of product.coat 
bafora dapraclatlon   400.0 

6. Tint«had gooda 
30 day a of production     1500.0 
coat bafora dapraclatlon 
Total lnvantory r«qulr«d 
- Bafora atart-up 
- At owelty :  

800.0      1200.0        1200.0 

2500.0 4000.0 

10625.0 
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îftEli   29 

latlmatad Working Capital Requiremente 
- Compulation of Account Payable • 

Ra(OOO) 

•" "      1 Iota] VTfWXWÊ* Vf ;VÏ 
Account« Payable Category    1 

1 

1 Before 
atart-up 1 

1 111 TtiX L- 2lm1 YttT 

166.2 166.2 1 Bonth (1876112) 166.2 

2. Rit Maiirlaii 
1 month (3660(12) 208.8 208.8 208.8 

333.0 1 month (4000.0H2) 333.0 333.0 

4- wfirk in rree«fla 

860.0 860.0 
10 days of variable 
coat 880 A 

*.  Finished Producta 

90 diye of production - 2800.0 2800.0 

Total Account Payable 

Bifora atart-up 1636.0 - - 

Ind of lat Ytar - 4135.0 - 

End of 2nd tear • • 4438.0 
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Tabla    29 

Estimated Daprtci*tion and Smorti iati on 
Ri(OOO) 

4. Ptrrtelition 
1. Und 

2« Sit« preparation 

3. Buildings 

4. Production equipment 

5. Transport equipment 

6. Office SQulpmont 

Sub-Total 

I  avariai* Li fa • i 
I YIJIT* liti I *•»•*•    1    Total derr€' I Years  j Ratti I    clation 

20 

20 

10 

4 

10 

5 

S 

10 

25 

10 

950.0 

2000.0 

7284.0 

60478.0 

1200.0 

500.0 

72412.0 

S.   aanrtiaction 

100.0 

364.2 

6047.8 

300.0 

50.0— 

6862.0 

1. Prs-operating cost 

2. Training and start-up 

3. Interest during 
construction 

15       6.7 

15        6.7 

15       6.7 

«neortlzstlon 

3000.0 

2800.0 

4008.0 

201.0 

187.0 

268.5 

Sub-Total 9608.0 675.1 

Total depreciation *nd 7519.1 
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5*6 Pronoaad Financing 

The estimated foreign exchange and local currency 

requirement of tht plant is shown In Tabi« 30 below*- 

Tnfell    M 

Estimated Foreign Exchange and Local 
currtntv gtaa^mtn;  

It«B T ?.'¿.       }       L.C.       {       Total 

- Sito ?nd Compi«x eott      36,311.0 06,101.0 72,412.0 
- Development cost 3,200.0 6,608.0 9*f^° 
- Workinf Capital 3,750.0 6,676.0 10,1+1»» 

Total 43.261.0 4Ä*a2fi*U K*Mftââ  

It It aasumed that Investor will participates about 36* 

of tht total lnvettmtnt capital in the form of shareholders equity 

and tht belnnce will bt In the firm of long-ter« dtbt. 

It Is assumed that the loan would bt obtained for 

Rs.60,000,000 as following:- 

Rs. 43,201,000 (72.0%) Foreign long term loan 

Rs. 16,730,000 (28.OX) Local long term loan 

Table 31 shows the timing of the estimato* capital 

requirements of the plant segregated between debt and equity 

capital. 

The ratio equity    I    Debt is assunta 36166 

labia 31 show* the timing of the estimated capital requirements 

of tht plant aggregated between dobt and equity capital« 
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The long term debt wis assumed to mature In 12 ye*ra. 

However, after grace period, ten equal annual sinking fund 

would retire the debt ae indicated in Table 33. 

Tnfrlfi 81 

ittiaated lining of Capital Requlreoente rising of Capital R< 

* tYBS(8luT"'ltrt 

(3)      First 8,000,0 - 8,000,0 
Second 2,000.0 - 2,000*0 
Third 2,000.0 - 2,000,0 
Fourth 2,000.0 - 2,000,0 

Tot*l HUX&& - UâPAUÛ 

(2)               First 4,000.0 3,500.9 7,500,0 
Second 8,000.0 3,500.0 11,500,0 
Third 3,000.0 5,000.0 8,000,0 
Fourth 3,000.0 8,000.0 11,000,0 

Total 18,000.0 20,000.0 38,000,0 

(1)               Firet 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 

Total 846.0 40,000.0 40,845.0 

Orand Total        32,845.0 80,000.0 «8,848.0 
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*«*>!*    M 

BttiMttd Unf-Wr» Djbt P*-off «* inttrtit 

Tt«r Btflnnli« dtbt 
btlanc« 

Annyal ytar 
tnd pnyMnt 

Mint dtbt 
bnltnct 

Intcrttt 
•t 7ft 

60,000.0 6,000.0 54,000.0 4,800.0 

54,000.0 6,000.0 40,000.0 3,700.0 

40,000.0 6,000.0 48,000.0 3,900.0 

48,000.0 6,000.0 06,000.0 8, 040.0 

96,000.0 6,000.0 90,000.0 8,580.0 

30,000.0 6,000.0 84,000.0 8,100.0 

24,000.0 6,000.0 18,000.0 1,000.0 

16,000.0 6,000.0 18,000.0 1,260.0 

18,000.0 6,000.0 6,000.0 040.0 

10 6,000.0 6,000.0 •> 480 
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5.5        S«tl»nfd Silo« Rflvanua 

Estimated salos revenue It discussed in detail In Saetto: 

of Marketing and we would summarised In Table 34 belowt- 

R Istiaited Seles Revenue for Ytar 1-2 
through Tear 6 

Rs(000) 

filament 12500.0 8500.0 §800*0 1000.0 10625.0 11876.0 12800.0 

Polyester 
staple        9800.0 4280.0 4750.0 5000.0 40375.0 44850.0 47500.0 

Total 51000.0 57000.0 80000.0 

Toar 1 and 2 reflect! a lower sales revenue due to normal 

start-up prebless. However, tho plant is expoeted to operate at 

capacity starting with year 3rd. 

5.6 Eatiaatad Coat of Operations 

Production costs is developed in Iable 21. Production costs 

are allocated only to materials and utilitios, other material 

supplies and fixed costs which include labour, fringe benefits, 

factory overhead and depreciation. 

5.7 Income tax 

Mo income t*x is calculated for observed period of six 
years because the country use to apply exception of it i.e. years 

tax-holiday is establiahed in order to stimulate an investment 
in the country. 
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letal adjusted tí* r*to afUP six yo*r It 45 pereont. 

% suBMsry of tht estimated funds «onoriti fro« operations fcr 

for ths six ytars period sfter start-up it shown In Tabls 35 and 

detallad In Table 42. 

îftbli  M 
Estimated Fundi Conor tad fro« Oporotlon 

Pi(OOO) 

v  ! o ,      l Onoratili« blet incoase fcet incoi»! Dépréciât-JFun^enerat- 
TrJ Salof  I jje01lt   "• RgfePe       f ñfter       ! ion and      ltd fro« 

! J Unco»« tax ¡incorno tax! Amortitot-Joporntioii 

1 51000.0 134O0.4 8036.0 

2 54000.0 16170.0 11123.0 

3 60000.0 17563.0 13166.0 

4 60000.0 17663.0 14055.5 

6 60000.0 17563.0 15001.2 

6 60000.0 17563.0 15920.0 

8036.0 

11123.0 

13166.0 

14055.5 

15001.2 

15920.0 

7519.0 
7519.0 
7519.0 
7519.0 
7519.0 
7519.0 

15655.0 
18642.0 
20686.0 
21674.6 
22520.2 
23439.0 

The importance of the cnsh generated fro» operation •§ a 

source of funda to be used in perpetuating the ominóos vili be 

apparent fro» a review of the estimated e*sh flow which 1» 

presented in Table 41. It will bo from these funds th*t the new 

project will bo able to retiro long term debt roplaco facilities 

at the end of their useful livss, *nd to expa-d into the produc'.: 

of other chemical products essential to ths economy of Pakistan. 

The r rojee ted coverage of interest requirements on long- 

term debt as well as debt service coverags are shown in Table 36. 
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Estimated Fund Available for Servicing 
Interest in Debt 

mrmrfcrcTTTn 
YrÌ Profit! I interest! 

I before ¡      } 
! 4nfarAlt! I ! interest| 
1 and   ! 
income ! 

taxes ' ill 

Tines      | Cash 2) { ! n 
interest J generated I 3)          1 v•* 

I earned    I before I Çebt        I e*rneu i eamea    • lBtgwit j Service   ! 
a                 i and after  I                   J 
j i <t^«a tnxl L 

1 12236.0 4200.0 
2 14903.2 3780.0 
3 16296.2 3360.0 
4 16296.2 2940.0 
5 16296.2 2520.0 
6 16296.2 2100.0 

2.9 
4.0 
4.8 
5.5 
6.3 
7.8 

loçftu tnx, 
19755.0        10200.0 
22422.0 9780.0 
23815.2 9360.0 
23815.0 8940.0 
23815Q0 8520.0 
23815.0 8100.0 

1.95 
2.30 
2.65 
2.66 
2.80 
2.95 

3) Intere.t plue debt retirement 

l,.n after providing for debt retirement ani «lvidend to 

Abholder, «..-ed to equal 40    percent of the «nu.1 not profit, 

th. •«* build-up 1. .ub.tantlal M maic-ted at the botto, of 

table «. The beginning o* balance of »a.  5.09 million rl.e. to 

a total of 109.8 million «rt the end of six jo.« of operation of 

oour.0, part of «hi. caah »111 eventual, be uaed to replace the 

original fixed ...et. a. th« —r out. Sxcopt for tr.wwt.tlo» 

.,olo«nt, th. Ufe of ».t production equipment and machinery Is 

MvrMdHt.lv 16 »«r.. Iheroforo, major equipment replacement 

ah.uld begin appr.xl.atel, during the te.1*. to fourteen year 

.xc.pt for th. repl.cm.nt of tran.p.rtatlon equipment «hieh will 

begin during the fourth »ear. 
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Bocausc the caah accumulatea to a level In exetas of 

requirementa It waa »aauawd euch oxcees would bo invested In Bank 

Certificates of Deposit at 5«, as indicated In Tubi© 44. 

6.0       T^aetQd Bjli>ee Shflot« und CnoltalUfltlon *flUP 

Tho oatlsnted balance sheets for six yo^ra porlod after 

start-up are In Table 42. In preparing those date the following 

aesumptions were employed. 

- c*Éh   °n^ tn,>t cq8n roqulrod for dally operations will 

be retained In working e-pital. Thia caah requirement la catima tod 

to equal trade payablee.   *a previoualy indicated, oxeóse caah 

aeeumulatod fro« opcr-tiona wero aesumed lnvoatod In certifiais 

of depoalt. 

- Racelvablos. Estimated to average about 45 daya, or 

about 15* of innubi sales. 

- Inwantarlea -    Approximately 14.6 Billion of Inventories 

la conaidered appropriate aa outlined In the dlacuaslon of beginrlns 

working capital.  This num la equal to a turnover of 5-tlaes or 20 

percent of annual aalea. 

• rmvablea •   Trade credi tora wore asaustod paid within 

aO day a. Theao payable aro eatim-»tod about 25* of Invontorlca 

plua rocolvablea. It should bo noted that all temporary and 

mlBColl^naoua Items, such as prepaid expenses a«larioa and wages 

payable, taxoa payable have boon Included from tho balance aheota 

since auch itema are aaaumod to be expondod or paid during the 

flacal year lncurrod. 

- Long-Term Dobt -   Eatimated 65* of tho totil lnvoatment 

required at atart-up. 
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. fit ««tulnfld 1 
^present «mani not profits nftor dividends ^ccusjulated 

over tho six ye«r period following sWt-up. Because of the bu'.ld- 

of rotfining earnings, shareholders. 

Trifali   a? 
Estlonted C«plt«lizntlon nnd Ratio 
" V Rs(OOO) 

•r" 

H 
Start-op   60000*0 

1 

2 

3 

4 

5 

MOOO.O 

48000.0 

42000.0 

96000.0 

30000.0 

64.64 

57.00 

40.66 

42.06 

34.72 

27.73 

32836.0 

40881.0 

48667.0 

67883.0 

67712.0 

78223.0 

36.36 

43.00 

60.84 

87.96 

68.28 

72.27 

82835.0 

94881.0 

96867.0 

99683.0 

103712.0 

108223.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

6.10  artiH«« LQVü1 

Tho ft*or»ge eolllrg prleo of product*» would be *s.9401/ton. 

Bisod on the foregoing, the pl-mt would be «bio to »ell 

4800 t/y of fibers «nd still bro*k-cven on % not income bul».  Ais 

represents a level of production equnl to 40» of e «pool*. 

Brsak-ewen on a funds generated b*sls that la «t thut 

Uvei of operations whens crsh flow would oqu.l the nmount require3 

for debt retirement is indicted to be 32* of cecity. U\>U 38 

down shows, the osti^tad profit *nd loss »t cecity mi« the net 

income and funds generated break-even level!. 
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E»)tlmnted Profit and Los« (1) 
4t cnpncity «nd Bre*k-evon point« 

| *t full j 4t {AT 
! oc nei tv i 40» i o2* 
!       P    2) Cecity ! Capacity 
I 1 3) |      4) 

4ver*ge Selling price m/t 
Metric ton« «old 
Totil «ilo« revenue 

Çglt gf Oparntlon« 
4. Virisblo prod.  co«t 
B. Fixed prod.  co«t 

Total 
C. Oonorgl rmd  \dministr.oxp. 

Totti cost of operation 
Operating profit 

- Interest income 
• Interest oxponso 
Tot**l other - Kot 
Wot incorno bofore tnx 
Income t"x 
Hot income *fter t^x 
tad Depreciation « Utort. 
Tot?il cn«h generated   5) 

10,000.0 
6,000.0 

60,000.0 

32,136.0 
10,301.0 
42,437.0 
1,266.8 

43,703.8 
16,296.2 

709.5 
2,940.0 
2,230.5 

14,065.7 

1',065.7 
7,519.0 

21,584.7 

3) 

10,000.0 
9,000.0 

30,000.0 

16,068.0 
10,301.0 
26,369.0 

1,266.8 
27,635.8 

2,064.2 

709.5 
2,940.0 
2,230.5 
4134.2) 

T*x Holiday - 
13&.2 

7,519.0 
7,651.2 

10,000.0 
2,700.0 

27,000.0 

11,461.2 
10,301.0 
24,762.0 
1,266.8 

26,026.8 
971.2 

709.5 
2,940.0 
2,230.5 

-¿,269.3 

7,519.0 
6,250.0 

Debt retirement (6,000.0) (6,000.0)       (6,000.0) 

Hotel- 1. Computed for a 4th ye*r of operation following six- 
Ìo-ìr« tax holiday. 

ale« Uvei in full production. 
3. Silei level of «hleh net income equal« toro. 
4. Level it which fund» genor^ted equals long-term 

debt retirement. Ä Já   .. _.«. 
5. C*«h gcneritod boforo payment of *^ny dividend« 
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5.il Rfi-L¡im an  Iiivaatmunt 

t«ttanta« of the return to bo return to bo sarno<? on the 

total investment in the business as «oil »a on shareholders 

investment will bo found in Table 30. 

It may ho noted that the highest returns are generally 

earned In tho sixth year of operation since it is assumed that 

thereafter tho plant will be Ina taxable position. 

Tho payback of total Investment  is anticipated to bo about 

5.8 years and 2.6 years for tho shareholders investment. 

5.12 »>i»iu«l«  Fo^ibilltw 

Tho ovorall results of this study indicate tint the 

development of a aynthotic fibers production in East and Wast 

Pakistan based on tho own raw «atorial is economically feasible 

and profitable. In forming this judgement consideration has 

been given to tho projected return on investment togethor with 

tho value of tho project to the economy   -    and progress of 

Pakistan (both Wings).  4ctu*lly the soiling price and connected 

revenue will bo determined by future policy of the Government. 

1,  Parai«! B«ch*iMû 

The savings in foreign exchange by producing 

6,000 t/y Polyester fibers rather than Importing a MM quantity 

will bo significant. This ia shown in Table 40. 
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5.13 

Ät •ynthotic fiber production off art tfi 

f*r...l*. boneflt. to the econo«* *nd open, now project 

i„ tho development of Textile Industry of F*l.t*s 

toong the specific benefit, -ire theeei- 

-, Flont will provide nearly thousand of 

n.m ofiployoot, trained and up-«rndod in 

working eltllli will boco«c «oro productivo 

•amberò of tho oconooy. 

. ixponditure of .alarle., good, and .ervlce. 

-rolling to tho plant will r*U. *. i"c°«° 

of the «.* 1«) which plant 1. located 

. Synthetic fiber production will give new 

i«pulMto the dovolopwont of textllo 

indu. try. 

- The Oovernmant will be provided with 

additional .ourco of tnxMVLo revenue while 

returning • profit aftor t~oi to invc.tor., 
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Eftia^ttd Int«r«st Ineoao 

Btilnnini Annual ea«h 
b«Unc9 

Inv«it«d 

SttÄ 

1 2890.2 • 

2 2459.2 • - 

a 9929.0 4590.0 '¿•¿9.5 

4 19629.0 14190.0 '709.* 

5 30255.0 24516.0 1225*8 

e 40120.5 34481.0 1724.0 

; <-• '1 o •: 
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Having this opportunity I «iah to expraae 

*y appreciation of tht halp information ana cooperation 

given to a». 

Tha Government Project Roproaentative, 

Projet Nanagor, Project Co-Uaiwi£er, Counterpart Staff 

and Collaguta in tha Project. 

Tha Director, «innegers nnd Stoff Mabara 

of Baatarn Refinery - Chittßgong, Pakiatan Refinery 

Ltd«, and National Refinery. 

The Director and Staff au obera of Kuaphroya 

à Olasgow Ltd., 
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MICROCOPY RESOLUTION TEST CHART 
NATIONAL BUREAU OF STANDARDS 

STANDARD REFERENCE MATERIAL 1010a 
(ANSI and ISO TEST CHART No 2) 



POLYESTER   STAPLE FIBER PLANT 
SPINNING DEPARTMENT MILI- 

-MNAMV LAYOUT 

• 10000 

.S3*e 

• 3b80 

I. IMf I* MAC* 

tUCWOmOIMO AMDMCt ta.KTumi AM OUC1 

SECTIIH   1~T 
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