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Do CHAPTBR 5. SELECI'ION OF THE PLAN CONCERNING MOST SUITABLE
- - PRODUCT MIX :

5.1 Conditions for Seléction of the Most Suitable Plan
The raain reasons that KRC is suffering from the low production ate:

One is cavsed by the deterioration of the equipments and the other is caused by the
stnall demand of the final products.

o At the be'ginbirjg,' the r.ﬁain market for this plant is stressed on West Pakistan. How-
ever after the independence of Bangladeésh, they 16st this market.

Because the demand of textiles in Bangladesh is mainty spinning yain of staplé fibre
such as ¢otton due to its temperaturé, chimate and social custom, the present demand of rayon
filament and ¢ellophane does not armrive at more than total 5 TID despite KRC* steong sales
promotion and effort for dwersuflcatlon of products.

'Férieip:-drt market, beéauseﬂo'f consideré_b‘e high cost of bamboo pulp production
and other selfsupply materials due to small produttidn scale, rayon fifament and cellophane are
Rot ¢competitive with the inteenational niarket price. Accordingly for the piesent small export,
KRC is totally dlStega:dmg “cost and prof't and shows réd ink. Theiefore KRC cannot con-

tinue its operation relying solely on export market.

. On the other hand Bangladesh imports large amount of cotton, ;a)on staple fiber
and polynosic. as’ mentioned in Chapter 1. Rayon staple fiber and polysosic are made from
commeon materials with rayon filament and cellophane by way of basically same production
process. Namely viscose production equipment, and chemical plants such as rayon pulp plant,
caustic soda plant, sulphuric acid plant and carbon di'sﬁlphide' plant are convertible to the produc-
" tion of staple fiber by some addition and modification ofmachinery and equipment.

Further it is very advantageous that KRC can apply fully operation ‘mo“ ~how and
techmque which have been accumulated themselves according to the training and supervising by
Japanese experts since ¢ommissioning, to this new project.
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In conclusion the survey team have studied based on the assumption that all or most

of the existing rayon filament and cellophane production’ plants shou!d be replaced by staple
fiber plant of viscose process.

5.2 'Planning for the Most Suitable Pféducit-Mix

Paying regard to the above: ment!oned conditions, the survey team have plannéd and

studied the followmg three kinds of product- mix.

1)

2

Rayon staplé fibér 20 T/D (meéno:production) : -

KRC stops the pto&uciién of rayon filament aﬁd'cdlépha’ﬁé and converts to the .

concentrated mono—producuon of rayon staple fiber utlhzmg the existing plant as .

much as possible.

Rayon filament and cellophane = 5T/D

‘ iber ' 12 TID
Rayon staple fiber . 1s TID ) tola 0 l -

(Paraltel-production)

.‘l'he.e'(isﬁﬁg capacity of fayon filament and cellophane of 15 T/D is to be feduced
upto 5 T/D and by utllxzmg its ba]ancmg capauty als T[D rajron stap!e ﬁber pla.nt

isinstalled. -

- 3)

' 8.2.1

1)

“Rayon flament and céﬂo‘phane 5 TI

' [ lzo TID
Polynasic staple fiber - 151D ) tota f |

{Paralel piodﬁctibn)

The same principle as 2) is'to be app!:ed to rayon fi]ament and cellophane plant.
- AISTID polynoszc staple fiber plant is installed. . '

(hmpanson Study of’l‘hree Phns
Following are their outlines and characterisﬁés:
Rayon staple fiber 20 TID;{ménb-pl‘oduction) .

Total replacement of rayon filament and cellophane plants by rayon staple fiber
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- p!ant “This plan meets the demand of rayon staple ﬁber in Bangladesh although it
3 'neglects the hitherto cﬂ'orl of KRC’s sales promouon wh!ch has some good results
for marketmg of rayon fitament and ceilophane

. As meﬁttoned in Chapter 2 and 4 total ptoducnon capactty _of bamboo pulp is

.. average . 16 TID. Cons:denng the reactivity {marée‘hzatlon, dep!olymemauon
... velocity, sulphunzauon, etc.) it is désuable to blend 30% of imported wood pu!p

. Therefore, 20 TiD productton scale is svitable. ~Also the production capaclty of

~ chemical plants of caust!c soda, sulphuric acid, carbon dlsulphlde etc, meét 20 T/D

rayon production paying regard to the minimum’ investri¢nt as mcntloned in
Chapter 2. :

On the other hand there is no pmblem regarding the capacrty of utditles sucb as
steam elecriciry, water,

" The inerits of this plan ate as f(‘)llows: ‘

a) ‘KRC ¢an manage wnth one line of viscose prcpa:auon planl and uullzc some
,eqmpment of cellophane plant in aging process Therefore regardmg viscose

preparation plant, minimom installment of new equipment suffices.

b) Thete is no problem of matketi.ng' 20 T/D ‘..s»talfi!e. fiber c:cinsid:er'mg domestic
_demand. Further they ¢an save the foreign exchange to be spent fot import
of staple fiber.

c) The pdeqctiOp knc‘:n;'-ho.w" 6f rayon ‘fil.am_ejnt is éxﬁginely similar to ¢hat of
rayon staple fiber which enables smooth reshuffling of personnel to new plant

and utifization of their accomulated technology.
On the cOntr’ary there are many demerits in this plan. Following are main ones:

a) KRC has deneloped and promoted l:ny effons the domesltc ma:ket of rayon
filament and c¢ellophane since Bangladesh mdependence and discontinuance
of their production will cause temporary confusion in domestic market and

- also will cause import of rayon fxlment and cellophare.

b) His \;elry régrettéble that KRC will lose the a__cc.ur'nulated technology for rayon
filament and cellophane production, and also will loose basic technology for

synthetic filament and plastic film which may become useful in furore.
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2)

¢} KRC has bought many sparé’ and mainténance parts using pfeéiéus foreign -
exchanges in order to tehabilitate the existing plant partially, which will come
to nothing. - :

d} The rayon staple ﬁbér";“iféd@:eﬁén’ réquires less étﬁpléjr'eés, larger than rayon
*fifamént production due o its continuous process.| This will force some
* employees to lose works which is rot only tbnﬁéij' to the employsment policy
“of Baﬁgladésh CGovernment but also’cause serious in influenée to the rcsxdents in:

: Cbandraghona as well as thosé é-f Chlttagong Hill Tracts

Rayon Filameat and (":ellopahﬁ_e 5 ’_l"l'[)
Rayon Staple Fiber 15 T/D
{Parallel production) o

) total 20 T/D

to pioduce another 15 T/D of rayon stép!e fiber utilizing surplus Capacltaes of such

plants and facitities as bamboo pulp plant, chemical plants, acid recovery facdlty
© Thus, the production of 20°T/D in toral is cons:den:d to bé a limit a¢ was mentioned.

The followings are merits of this plan:

'a)  This plan enables to continie stable production of rayon filament and cello-

pharie (total $ T/D) as it is. Accordingly this will not cause ¢onfusion in
industrial circles of textilé and packazing and enlargement of the market in
the future can be expected. L : o

b) There is no problem in maxketmg 1% TID staple fiber c‘:c‘x‘astdedn:g the ddfﬁestic
market. .

¢) During the construction work of this new staple fiber pl:‘u-‘lt KRC can continue
~ the ptoducuon of fayon filainent and cellophane mmumzmg the loss of sus-
: pense of the productlon.

d) The prdductién' know-how of ﬁyéﬁ filament is ‘éxtremely similar €o that of

rayon staple fiber which enables smooth reshuffling of pessonnel to new plant
and application of their 2ccumulated technology.
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2)

e} KRC can keep the foundamental te;hnologf for making synthetic filament and

plastic film. -

f) KRC can m_aintaiﬁ c_h?lﬁfm_%nt of laboyrs now hife(:i at KRC_._ |

- However the lollowing demerits are pointed out:

a)  Due to the difference in manufacturing conditions of viscose for rayon fita-
meat and rayon staple fiber, two separate lines are necessary after aging process

for rayon filament (mdudtng cellop‘hanc) and rayon staple fiber respecmely

S} _,The viscose aging cquipmmt for cellophane can not be comerted and addi-

tional new equipments afe necessary in viscose preparation process.

c) Due to the differeﬁces incirculation system of acid bath for spinning and in

composition of acid recovety, two s¢paraté lines becomes necessary.

Then complete new installation of equipments for rayon staple fiber line is
required. '

d) . The éost of eqmpments for rayon staplc ﬁber plant does not dnffcr much
~ between production capacities of 20 T/D and 15 TID. Thc—refore regardmg '
total investment cost this plan is a little more costly than lhat of 20 TJD plant’

- of mono-production of staple fiber.

Ra)on Pl.lament and Cellophane 5 Tl

total 20 T/D
Polynosi¢ - 1ismyp ) 20T

~ {Parallel production)

Polynosic is an impf@:\‘ed_ty;')e_of viscose rayon staple fiber and made from atmost

samie materials as ordinary rayon staple fiber by changing some manufacturing

- conditions. Polynasic has ier_mukable merils s'tltengtla and characteristics in wet

condition because of high polymesization and of fiber structure. Polynaosic is similar

to cotton and most spitable for blending with cotton or as substitute for cotton.

Each characteristics for tayon staple fibez, high wet mowdlus and polynosic are

compated in Fig. 5-1. It shows also stress and steain curve for the above four.
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The followings are merits for this plan:

a)

b)

Same merits ¢an be said for the parallel production of rayon filament and
cellophane 5 T/D as méntioned in the 'second plan. '

Because of its similar chafaceéristic to c_:éitér‘i; ﬁoiy‘ﬁéﬁé g'ar‘ddué'ﬁéh;fnay enjoy
higher added'vaIUE and meet Bémglédesh fiber demand more or less.

However following demerits can be found:

a)

b)'

"

The exclusive process line for polynosic aftes spinning process, as is also neces-

sary for otdinary tayon staple fiber, is required. Howéver, due to its low
productivity, equipmient cost will be higher by 25 io 30% compared to that of
ofdilnéry' s_.tap!é fiber.

As the compesition of viscose for polynesic is éé'r‘r’l:pletelf different from that

of rayon ﬁlament and ce“ophane, absolutely separate line is requnred after

slurry p{ocess mcludmg alkati line.

The viscose for polyncmc should have Ingh polymerization degree and high

vlscosuy and then the capac;ty of manufacrunng equlpment comes down.

Fusther, the addmonal cost mll be requned for the necessary aéeessories and

- piping.

Due to the sca!e—up of equ:pmems considerable expansmn of buddmg for

 viscose prcparatlon process and process::s aftet spmmng, is required.

Polynos'c has extremely limited allowance for opnmum manufactunng condi-

tion thesefore pulp with high reactivity is requited as matenals However,

‘bamboo pulp manufactuted has following dements in spite of its merie.

Merit: hi'gh cqﬂtenf of ecellulose

Demerit:  There exist some defects due to' craft pulp and characteristics of
bamboo fiber especially in reactivity.

Therefore, for polynosic production, bamboo pulp should be blended with
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high-quality $oft 'Wood pulp at Ingher tatlo (may be bamboo pulp 30% high
quality soft wood pulp 70‘%}

' TOtal COn”su'l‘z‘lp'ﬁoﬂ of bamboo pulp comes to as follows for this plan:

f'c‘).: rayon Fdamént, cellophane: . .
4.34 T{D

© STD x 1L.2AUTH x0T =
for polyndsic: ‘ :
A5TIDx1A1TTx03 = 495T/ID
Total 9.29TID

This means that KD\'I is obllged to lessen the operation rate of bamboo rayon
pulp production. : L

This is not only contrary to faison d*étre of Karnaphuli Complex but also gives
serious mﬂuence to the p:e:.ent bamboo pro_]ect (growing, lumbering, collec-

tion) further affecting to such problems as employment and stabilization of
national life.

f) - Polynesic fb;ﬁduétidﬁ'induces following matrers: .

(1) over pr‘oductidli_'éf dilute caustic soda solution
(2) increasement of ¢ consumphon of sulphuric acid
(3) decreasement of recovery of sodium sulphate
(4) cost up of raw materials

(5) Increase in production cost
.8 ngh experienced tecbnology for operahon and process are required compared

with rayon staple fiber and rayon filament production. Accordingly, special
trzining should be given to the staffs and workers.

5.3 Conclusion

Comparison of three altematives was made by mentioning metits and demerits. The

first plan has the fatal demerit of increasing unemployment drastically which is contrary to
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Dener, d

Dry stréngth, gfd

Wel strength, p/d

Iy ebn'ga.lio n%

Wet elongation, %

Dry. knot strength, gid

Wet mddglus 2 5% elo:ngali;sp, gid

Wet elongation uider 0.5 yd load, %

After 5‘%3 NaOH treatment wet ;trérigtlb, g/d
Wet elongation under 0.5 g/d load, gfd

" Degree of poly medm;or;'

Degaee of orientation, % (X-1ay method}

Degree of crystallinity, % (Xray method)

Degree of d)-;ir.g, %

Moislurcugain, %

Water retention, %

Properties of Cellulosic Fibers -

Polynaosic

HWM-A
12 :-152.
;1.') | .4.3.
31 32
T 14
14 16
44 9
1.5 .?'7
RS 35
34 23
3.5 9.2
m.
93 ' 92
48 - 4%
63 -
125 135
68 &
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Cotton . “Ordinaiy Rayon
13 1.5
34 29
39 1.8 -
89 18
11.6 25
29 15
14 6.2
3.1_: : 10
.- 36 1.0
38 -
2,100 300
o 86
70 - 35
| 45 57
7 135
ss 105
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'CHAPTER 6. SCHEME OF INSTALLATIONS

6.1 Summary of che Scheme

_ * Based on the :foﬂdwing proposal recommended in the plevib'tis Chapter 5 “Selection
of the Optimum Production Plan™, summary of the scheme is deseribed in this Chapter.

Proposal:
TForal 20 T/D Production Rayon Filament & Cellophane $TD
{Paralle} production) Rayon Staple Fiber - 15T/D

6.1.1 Sorts of Products and Pfoduction_ Capacity

Among thre¢ sorts of products, ia')foh staple fiber, rayon filarment and cellophane,
major portion ‘of the production will be oc¢cupied by rayon staplée fiber. As rayon filament and
cellophane will be produced only depended upon the Jimited domest:c defmand and vnexpectéd

requirement of éxport the quanhly of production of both rayon filament and cellophane is
planned €6 bz 5 T/D at maximun.

Repa'u‘ of rayon filament spinning machines is now proceedmg under KRC’s
management.- This repair rmght result in higher installed capacity than 5 T/D for rayon spipning.
However, in this scheme, tota! maximum quanuty of producuon of bot‘h rayon filament and
cellophanc is recommended to be 5 T/D as was written before, taking Timitation of delnery
capaﬂty ‘of the rayon pulp into consideration, '

It is observed, however, that the machinery and equipment as fisted in the feasibility
. sludy teport imay be capable of producing upto 22 T/D (ie. 15 T/D of rayon staple fibér and 7
TID of rayon fi]amentfcellophane) with the technical skill and knowledge possessed by the KRC
emp}oyees and sustamcd effort inade by KRC.
6.1.2 Scope of BUR & E Works .

Scope of BMR work in this scheme is as follows:

1) Viscose process facilities for rayon filament



2)

3)

4

5)
6)

7}

8)

9

10}
11)

12)

Spmnmg process facﬂmes for rayon filament lincluding acid citeulation and re-

_covery processes, and anhydrous sodium sulphate production process equipment).

Rayon filament spinning machines themselves are excluded from the object because
of the repair work having been proceeded by KRC independently.

Rayon pulp plant’ :
Al facilities for bamboo chlp handling p:occss before the coolung digester, for re-
causticizing process, ‘and for soda recovery process ase. ‘excluded from the object,

because KPM is taking stéps to executé repair wotk for these process facilities
making use of Swedish funds.

‘Caustjc séda and cblonne pfant '

‘Hydrochloric acid pa!nt

Carbon disulphide plant
Sulphuric acid palnt {Lurgi-contact process)
Chlotine dioxide plant’

Water tréatment piaﬁt (SR, SB clarifie system)

© Service house (Refrigerator)

Building of the rayon filament plant -

Building of the carbon disulphide p!a.nt

Among eqmpment, e!ectncal devices, mstrumems plpmgs and wmng materials,

pans, miscellancous matesials, ete., which are included i in the items from 1) to 12) above des-

' ¢ribed, what the survey mission as well as relevant personnel of KRC and KPM considered neces-
sary to be added will be covered by BM works.

But, such BM v.orks applied m:m!y to viscose makmg ptocess for rayon staple il ber‘

producnon shall be assisted by field sewvices of erection and Operation sepervisors $ sent from the
contractor. Furthér, with regard to expansion and modification of the buildings of the’ rayon
filament plant and the carbon disulphide plant, basic drawings shall be supplied.

1)

Objects of expansion work in this scheme are as follows:

Spinning and finishing process facilities for rayon staple fiber {excluding acid circula-
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tion and fecoveiy piocess equipment).:

Sifice sonié parts in the existing acid circulation and recovery section are to be
~éonverted into facifities for rayon “staple fiber production or to be utilized in -
common as filament an& staple fiber production facilities, provision, modification
" and installation of machmery and equ;pment for the acid bath system are fegarded

as BM works,

As for facilitiés £6r spinning and finishing processes for cayon staple fiber, technical
“ documentation, eféction supervlsmn, operation superyision and training of KRC’s
personnel are within the scope.

6.2  BMR Plan of the Existing Facilities
'6.2.1 Scope of BMR Warks

With regard to viscose processing facilities for the rayoh ﬁ]amer‘nt and celtophane
plants, fepairs and replacement are restricted to specific items of equipment, since those facilities
have been a litte cortoded or damagéd as a whole. However, considerab‘e modll'n:auons are

1‘1(-:0?,5;5&1{:,r for 'nscn:)se processmg equlpment as some of these e\lslmg cqulpment are to be conver-

ted to facilities for rayon staple fiber production in'the expansion scheme.

That is to say, there ase two categories in machinery and equipment for viscose
making process for rayon staple fiber producuon The fiest catégory is applied to such existing
macbmery and’ equlpment as the slurry steeping and shredding system, the alkali cellulose

. m_easunng équipment, the xanthator, the dissolver and the_deaerator, which are partially modi-
fied 1o be utilized for rayon staple fiber production. The second category is 2pplied to addi-
" tional equipment and machinery ‘such as the continuous ageing machine, the alkalicellulose
wansport system, tipening tanks, the automatic filtration unit, the refrigerator, electricat appli-
ades and instraments. * Since these two kinds of machinery and equipment are closely and
mutually celated in aspects ‘of specification and arrangement, such procedufes as provision,
modification and mstaﬂauon of machmery and equipment for viscose making process, are re-
ga:de& as BM “orks : '

Com‘:e'rﬁin'g spinning process facilities for rayon filament, spinning machines, equfp—

ment and acid cieculation and reécovery equipment which contacted direcily to acid are corcoded
and damaged due to attack of acid. Therefore repair andfot replacement of equipmentslike the
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above are included in the scheme. As for spinning':hachine, KRC has already taken nec‘é_ssary
steps for repairing by puri'basing parts with its own fund and about $ TfD of sayon filament is
being produced by this spinning machine. . Considering present status mentioned above, tepair
of spinning’ machine is excluded from thls scheme. Besides, major apparatuses necessary for
maintenanice and “inspection’ of the spinning machine fof rayon filament are included in the
scheme, because it is considered that thé_ acknowledgement of the importance of good mainten-

ance for the machine hereaftes is thoroughly necessary,

Cellophane casting and finishing process facilities are éxcluded from the scheme of
fepair, as KRC seems to be possible to maintain present performance with its own adequate
maintenance. '

Machinéry and equipment for the acid bath cireulation and tééb‘.ﬁery systéem for.
tayon staple fiber are to be provided, modified and installed as a pait of BM works, because
additional equipment shall be balanced with the existing equipment: most of which will be
tepaiced and modified. The BMR works for these two kinds of eqmpmcnt old and new, should
be cartied out in close relation. .

As equipment and installations in the anhydrous sodium sulphatc plant have been
considerably corroded and. damaged their paits and raterials for replacement or fepair are
required. Particularly, the existing réceiver of evaporated bath has been heavily, damaged, and.

 therefore it has been concluded to be teplaced. For such purpose, a new body of receiver shall be
installed.

In spite of general exhaustion of the carbon duulphde plant in operation for niore
- than one decade, scope of repair work is limited to necessary items. Besides, a switch panel. and.
somie meters are to be replaced by new ones, since they are heavily ¢conroded.

‘Trouble in the ensung water treatment plant is mechanlcal dssorder in the SB type

clarifier.  Therefore, the improvement for getting rid of troublcs on the SB clarifier is included
in the plans,

With regard to sefrigerators, two ¢ompressors made by Mitsubishi Heavy Industries
are heavily damaged and now out of work. As one of them seems to be difficult to repair, it
is considered to be adequate that one comgpressoi shall be scrapped ‘but. another one shall be
iepaired. Together with the above relrigeration compressor, one compressor made by Hitachi,

which is under operation, and a chilling unit for process cooling, the averall refrigeration capacity
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can cover thé total demand on p!ant coolmg of KRC, even after expauslon of the rayoh staple
fiber line, - '

In the rayon pulp plant, such processing facifities as bamboo chip making, handliag,
tecausticumg and soda tecovery are excluded from this scope, as these items are té be repaired
by KPM by using of the Swedish fund. ‘The rest of pulp making process included in this scope -
is such main stream of process as cooking, washing, screening & bleaching and shéet making.

‘The caustic sod2 and chlorine plant has been sisffered from corcosion of cells, corco-
sion’ and leak of brine pumps and tanks, and shostage of spate parts for the rectifier and its
ciccuits, etc. Therefore, parts and ‘materials necessary for tepair and replacement are to be

supplied.

- In the sulphuric acid plant, equipment are heavily corroded due to attack of sul
phuric acid and sulphur dioxide gas. Therefore, equipnient and parts made of special materials
and instruments for replacement asé to be supplied. Ventilation systems for the instrunient room
are to be provided by KPM by using the Swedish fund. Accordingly, the ventilation system is
excluded from this BMR plan.

Althougb machisie and eqmpmenl in ‘the hydrocb!onc acid plant are corfoded,
nevertheless it is still continving ‘production, even though mste;mlttemly, otving to proper

maintenance by KRC personnel. Thus, equipment and parts made of special materials and
functional paris aze to be supplied. '

In the chlorine dioxide plant, almost all facilities are corroded. However, as main
parts of facilities have not got any fatal danage yet, the plant seems to be operable fof the time
being, if, KRC could maintain facilities in adequate conditions as a part of the scheduled main-

terance. Thetefore, parts and equipment necessary for repair are to be lifnited to only instru-
ments and a bloweé made of spécial matenals '

Regarding the power plant {owned by KPM), the répair 4nd replacenient of obsolete
boilers 2nd turbines in order to improve efficiency of steam generation and subséquent power
generation are scheduled. As thest are to be executed by the Swedish fund, the reapir and

replacement of machinery and equipment in the powe plant are excluded from the plan.

Summing vp the aforeinentioned plan of repair and replacement, it can be said that
KRG and XPM personnel well know about relevant facilities and equipment since they have
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operated the plant for long time after its establishment and therefore, they can find most effec-
tive measures fot tehabili;aliﬁg the pfant perfoninance with minimom investment, and ¢an _l.if_»t up
necessary itenis to be taken up. Consequently, KRC will be able co ii’npoft parts, énﬂ materials
n_eceésa;y; for repair, and fix exhausted b‘quipmenf by conipetent maintenance staffs of KRC
and KPM, ‘The parts and materials for the aforementioned repair works are as pet PAR’[‘ (1) and
{11} of Appendix I

§.2.2 Problems Involved in BMR Works

Theie are various kinds of problems involved in repair works which unavoidably
contain unknown technical factors. Major items among those problems are mentioned here-
under: '

1) - As objects of sepairing works are those equipment which have been operated under
severe conditions for many years, they probably lmol\e invisible defects. "It is.
practically difficule to pomt out invisible defects e\actly with ob'cen'auona] inspéc-.
tion, and itemize ob_lects to be repaired.

2) At picsent, most of exhausted equ:pment and facilities are bcmg opcrated under
severe conditions of poor maintepance, which is brmgmg fusther exhaustion of -
equipment every da)-.. It might be said that the situation mentioned above will
expand scope of repais day by day.

3) 1n tepair works, there frequently happens such a case as existing old paﬁs and
material$ ate mechanically combined with new ones. In this case, equipment repair-

ed can not always be ¢qual to new equipment in reliability and performance;

The problems aforementioned suggest the probability of fusther expansion of the
scope of BMR works and increase in BMR cost'during the period of BMR works, -

For suci;_ additional 1epair work, ‘another ‘addiﬁo_m_l gnd e::ma. funrd should be
patticularly provided.

Bes-des since :-Jmost all the new instruments for replacmg are to be mstal!e.‘l to the
plants within the corcosive atmosphere {for example, B, SO, plant, GG, plant, etc.), the contiol
room equipped with instrument shall be well ventilated with clean fresh ait and be kept up in

clean condition in order to prevent instruments from being cotroded again.
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6.3 Planof Installations for BM & E
6_.3.1 Basic Idea for Engineering 6f BM and E Project

 There :s no sngml’"cant diflerencé between rayon staple fiber and rayon fiiament

product!on, in theu viscose mak!ng process, and acid bath cifrculation and récovery process. In

- spinning and finishing processés of rayon filament and seaple fiber, there exists considerable

difference in basic process, and consequently, their machinery and equipment are a titele dif-
:fete_nt. ;

In -addition, the capacity of the existing facilities, which ha&. in total 15 T/D of

deisgned capacity for producmg rayon filament and ceilophzne, shall be reduced to maximum

57TID tesultmg in some idle machmery and equnpment in the existing plant Taking these condi-

tions into cons:derat;on, the plan of instaltations for BM and E has been projected based on the
following theee ideas: .

1) By making use of the existing Facilities for viscose making process and acid bath
~system effectively, mstaﬂatlons of new machmer) and equipment for BMand Eisto
be resmcted at the mm;mum

2) By avoldlng expansron of the e\sung buddmg to the utmost, most of machmery and
equlpment for B\i and E shall be installed in che bm}dmg, and they shall be layed

out so that the length of piping for utilities and majoi chemicals from the éxisting
faahtws can be minimized.

- 3) f.Specra.l conslderatzon is to be taken in order that quallues of rayon filament and
' ';cellophane may n not be affected by the BM and E project.

I thls respect, machmery and equtpment for viscose rnakmg process for rayon
staple ﬁbet producnon are to be laid out next to the facilities of viscose ma.lmg facitity for
rayon filament And, a few lngh performancc equlpment aré to be laid out in process area in
oider to minimize spaces. Thus, expansion of the building can be mlmmu,ed Therefote, pro-

vision of equipment for viscose making process as well as installation can be regarded as BAM:
~ works,

With rega:d to spinning g and fimshmg processes for staple fiber production, machinery
and equipment to be supplied are specially designed so as to make them fitted with the reserved
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narrow space within the one span at the northern end of the e’xiﬂtiﬁg'spidning toon of rayon’

. ﬁ]ame'nt

As these machinery asranged in a line are 2l new, it is resonable to conndet their

provision and installation as expansion work;

An outline of process equipment' layout for fayon filament and rayon staple fiber

- production is made on Fig. 6-1. Besides, after smdymg capacities of eich plant for unluy
and chemltal supply, the foHowing scheres are coneluded:

1)

2)

3}

Production capacity of the sayon pulp plant can be incieased up to 16 T/D by in-
proving and repairing equipment of cooking processes, ete. Thus, the demand of
rayon pulp alter expansion, can be mét by blending of 30% of imported pulp.

Total demand of su]phu.ﬁc acid for such planis as the fa'y‘(m plant, the chloring plant

and the chlorine dioxide plant can be met because the new sulphuric 2¢id plant (by’

Lurgi’s contact method system) is repaired and rehabilitated up €6 28 TID in its’
capacity.

For the causilc soda plant the ptoducuon capaaty of the plant can be considered
to be about 13.5 T/D, on caustic soda basis (\ulh 12 cells opuanon) after repair
On the other hand rotal requuement of caustic ‘soda wﬂl be about 18 T/D for the
rayon plant, the rayon pulp plnt, the catbon disulphlde plant and the water

treztraent plant Furthermore, the paper pulp plant and the aluminivin sulphate

plant require considerable ammount of caustic soda.

This means that a conuderab!e quannty of caustic soda will become short under

such’ a ciscomistance and in the nature of thmgs, the producuon capanty of the

caustic soda plant must be e\panded However, it is practically difficult to import

such equlpment from Japan, bécause the plant is based on men:uty clectro!ysns
piocess. In ‘addition, amount of chlorine gas as a by product of elec!rolys;s will
become 12 T/D while 13.5 T/D caustic soda is produced. Such quantlty ofcblonne'

: gas will be more than the quanmy w!uch coveirs requirement for the pulp planl and '
the hydlochlonc aﬂd p]an(

Thus, over production of chlorine gas in case of incéeased capacity of the caustic
soda plant will impose uneconomical invesiment and various technical difficulties
on KRC by the addition of 2 chlotine tiquefaction plant to teeat the extra quantity
of chlorine.
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1)

3)

6)

7)

In order to avo.id these diﬁ"cultieé, it is c‘oﬁciuded ‘t'hilt;'on‘l‘y tépair’ work of the
“caustic soda plant are to be done and the quantity ‘of caustlc ‘soda {about 11.3

TID) equwalent to the demand of chlorme (abcut 10 TID) to be produced, -

therefore, caustic soda in short for rayon, rayon pulp, paper pulp producuon and
other use shall be purchased. :

Estimated demand of carbon dlsulphlde is 6 8 TID after expansson of rayon staple
fiber production facilities.  On the othcr hand, the production rate of carbon
dlsulphlde is around 5.5 - 6 T/D aftet its cépair and replacement of machinery
and equipment because of infetior quality of chan:éal and it is shghtly in short.

In order to fill the deficienty, several countérmeasises such as improvement of
charcoal quality, recovery of carbon disulphide from exhaust air have been studied.

However, the addition of an electric furnace with a ttansformer is recommended

based on an overall judgment on stable! operation, certainity in reliabfity and
feasibility. |

There is enough ¢apacity in tbe.power plane for <dppl§ing élécfﬁé power and steam
fequired aftes BMR & £. Installations in the power plant are going to be’ repalred

-and ratlonahzed by KPM on the Swedish fund. Then, no_t pnly increase “of

supplying capacity of power and <ream, but, also teduction of their costs can be
expected. l

There is no problem in quaiily and quantity of coo]mg wat'er‘ weated by
the SR clarifier. With regard to such treated water as fijtered v.ater, soft watér,
process water, scourmg water and de.omzed water, it is considered that enough
quantity 2ad suitable quality of these water ‘can be attained for etpanded facifivies

of the plant, if, repair “osk for the SB clanf’er is done as was mentioned in the
itern 6.2.1.

Rega:diﬁg'tefrige‘ration system, rééluired téfrigétatiéh load for the ia'ydn plant after
expansion is presumed to Be' about 750 USRT.. Hc;“;e\ er, abot;t 70 USRT out of
about 750 USRT is to be pmwded by a separate line because, of reqmrement of
much lower temperature cooling. ~Consequéntly, tefngeranon load for the rayon
phant (including the ceﬂophane plant} becomes about 680 USRT. One M)tsubishl
refrigerator {440 USRT) which will be tepalréd together mth the eﬂshng Hitachi i
refrigerator, ¢an manage the total demand for tefrigeration of the plants. Besides,

a new refrigerator for low temperatute cooling is destined for sufficient cooling of
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viscose dissolving caustic solution in order to abserb economically heat generated by viscose
dissolving and for covering cooling capacity of viscose dissolvers.

6.3.2 c(miem's of BM&E P':.Sjea

: Macbmery and equlpment neccssar) for e\:eculmg the aﬁ)temenuoned ideas for
balancmg, modermzatlon and expanuon pro_;ect afe as per PART (11} and (V} of Appenduc k

In viscose ma.lclng process of the tayon p‘ant, one of tbe existing iwo sturry presses
. has been rescrved for stand by set. However, in the present BM project, one slurey press is

destined for rayon staple fiber production, another slusry press is for rayon filament and cello-
' phane productlon and then ewo slurry presses are to be aiways operated. Consequently, design
should be made so that interchangeability of the two s!urry presses in supplying alkalicellulose
to e:__ther p_ro_ductlo_n facility for rayon glaplg fiber or rayon ﬁlament and cellophane, will be
~ provided considering an abnorinal case that _cm.e: of the two presses may become out of order.
In addition, a continuous ageing machine, separate piping systems for adding carbon disuipbide
and dissolving caustic ‘solution and a viscase making fac:ht) independent from  the existing
process facilities, are necessar) for rayon staple fiber production, because of compaosition’ of
alkali-ceHlulose and viscase different from those for fayon filament and cellophane making.

Besides, viscose. grinders for viscose diséolving and automatic filtration units for
viscose filtration will be installed takmg into consideration the present largest trouble in making
rayon ﬁlament which meanslow reactivity of bamboo pulp with ¢austic soda, and consequently low
solublhty and poot fileabiliey ofwscose. With these countermeasuies, easiness as well as stability
-of operation and reduction of viscose loss can be autained. The automatic filtration units are
rather éxpensive compared with conventional filter presses, but o1 2¢count of its automated
operation, such advantages as smooth operation, less viscose losses and smaller floor space for

installation are ijixvdlved. Therefore, by édopting of automatic filtration unit, any space for
viscode riﬁening pmc'ess equipnient shall not be required 1o expand.

Machmery and equipinent for such processes as spinning, stretching, cuttmg, purify-
© ing, d.rymg and baling, ate quite different from those for rayon filameat production, and there-
fore, it is necessary to purchase and newly install all of them. The relevant machinery and
equipment have to be designed with special consideration in order to avoid any expansion of the
building. With regard t6 circalation pumps, tanks and heat exchangers for the purification solu-
tion system, their instaltation will be made in the sémi-underground of the spinning room for

rayon filameat. In this connection, considesrable number of floos openings is to be made in one



span at the end of the spiniing room for rayon filament. The existing second Aoor above the’

location which will be used for the baler is to be elimsinated in order to install hlgh baling machine

and to provide space for stapie fiber in an vnexpected case.

- Although each independent line is préuded for the acid bath circulation and re-
covery systems for the rayon staple fiber making facrllty, it is also p!anned to utilize eustrng
machinery and equipment as much as possible. Part!cu!arly, existing vacuum' crystalhzer and
rotacy vacuum filter scem to have extra capacity. Consequently, these equipment are 16 be veed
in comnion for both sayon staple fiber and rayon fifament production. ‘These is no necessity to
expand: the existing building for new installations for acid bath process; as the new équipment
are to be installed in the space next :té thc_cxistiﬁg installations. - -

In the carbon disulphide plant, an electric furnace, a transformer a refngeranon unit
and other accessories with parts are to be added. And, as there is no space for addmona! equrp-

ment bul!dmg e\pansron in the area of crude CS; is necessary.
633 Prbblerns Ivolved in BAL & E Works

-~ With regard 1o the viscose making protess'equipmehr for rayon filament, consider-
able amount of cquipment are converted to rayon staple fibér making facility. Therefore, con-
siderations should be taken for avoiding such operational difficulties as undesirable affect on

filament quality caused by utilizing the same steeping caustic solution as that dfsrtiap!e fiber, and

the reduction of spare time due to reduced numbér of xanthators and dissolvers, although the
production rate of fayon filament is to be reduced to a half of the design base.

6.4 The Process to be Taken-up

An outline ‘of the process is shown i in Fig. 6-2 *Process Diagram for Ra)on Staple

_Fiber Production”. This process is roughly devided into the viscose making process and the

spinning and ﬁms'nng process. As mentioned before, the viscose making piocess for rayon staple
fibei production is basically same as that for rayén filadient. The' ‘spinning 2nd finishing process
is fairly different from the one for rayon’ filament, Patticutarly; the foliowmg points are specral
features for fayon staple fi ber production process: ' '

1) Continuous proceéss

2) Large capacity by simple machinery and equipment

6-12
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3)  Fess material and utility consumption
4) Low !abnur:cost for a ton of product
Eeatures of the process taken up are as described hereundes,
6.4.1 Viscose Making Process

- The continuous ageing machine has a :hdriz‘ontal. box and is equipped with a plate
conveyor, and the uniformity of ageing is caised up. -

For dissolving cellulose xanthate well, both the dissolvers and viscose grindess are
used at the same time and dissolution is accelerated. At this time, viscose temperatore tends to
increase due to the heat genetated by the agitator of the dissolver and viscose grinder as well
as reaction heat. In order to prevent the temperatute risc of viscose and the lower solubility and
.dlspersmn of cellulose xanthate, the dlssolvmg caustic ‘solution is prefiminary cooled down priof
to feedmg to the dissolver. (Refer to theitem 6.3.1-7) -

As the filtration of viscose has been the biggest problem in viscose making process
for rayon filament, it is concluded to use an automatic filtration unit in ordes to ir‘npmie léw
filurability, fo teduce losses of viscose and further to facd:tate ssitooth operatton and fos space
" saving. {Referto theitem 6.3.2)

6.4.2 Spinning and Finishing Process

As the &pinning machine taken ui) is equipped with largc diametes and multic hd!es
nozzles, it is l'nghly efficient. Spun filaments comming out of each: Sptl‘ll‘liﬂg poﬂltlon, are coﬂected
inta a thick tow in the second hot bath getting such ph)slcal and chemical treatments as stretch-
ing, regeneration and stabilization while they are proceeding through the bath'to a stretdung
roll. After stretching, the tow is fed into staple cutter wheré it is cuf into cut chlps

Cut chips pded on a conveyor undemeath are éamed away and spnncled down into
the stuice pan wheie flowing hot water opens Chip: Hot water with floating open chip flows
toward a 'conveyor net of the purilication machine and there it passes down through the net

on which fibers are left as fleece. The fiber fleece proceeds on the conveyor net and gets purifi-
 cation by several chmical treatments such as su.lphur compound removing, bleaching, souring,

washing and f{inishing oil application while it proceeds under shower pans. This net conveyor
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system of purification can handle rather bigger amount of fibers than other systems.

Fiber flecce after apphcallon of finishing o:i is continuously’ squeezed for dehydra-
tion and fed inté a staple fiber dryer. ‘There are two types in siaple dryers, namely apron con:
veyor type and rotary suction drum rype. Superior type of the staple dryer between the two is

considered 6 be the sotary siétion type in view of drying elficiency, plenty of experieacés in
' :';_ct'ual'dpe'r’éﬁon and less floor!rspaCe. Therefore, this schente takes up the fotary suction drum
dryer. In any case, drying of rayon staple fibe’; is done mofe'easijy than that of rayon filament
big amount of fiber can be dried in a short period of time.

Baling is a particﬁla.f process for staple fiber production. The staple fiber pneumatic:
aﬂy and ¢ontinuously transported is accepted and accumulated for baling. “Then, a prédeter-
mined amount of the fiber is fed in time for baling into the hopper of the machine, and pressed
and baled staple fiber comes from the machine, This sy;steni of baling requires such manual
works a8 setting wrapping sheet as well as steel straps or wire, wrapping, strapping, clamping
straps. - But, rest of works are proceeded automatically without a.ny stagnation.

Purification solution system which suppiies and recirculates chemical' solution fo
and from the purification machine, and acid bath circulation and recovery system are similaf to
those for 1 rayon filament production. Howeyer, those systems for rayon staple fiber are sather
simple and more effective than those for the filament.

643 Sunisaty

As mentioned in the ftems 6.6.1 and 6.6.'2, the supertor process which makes use of

aforementioned advantages is taken up in viscose making, spinning and finishing area. It means;
1 Continuibus process
. 2) - Process si.l'itlab!.e. for Ia;fge c:.apac'i"ty production
3’ Lafge:cﬁpaci:tjr with sunple Ai‘nst‘a]l;ations :

- 4)  Less material, chemical and utility consumption 6n account of high efficiency
involved in continuous process

5} Automated filtration equipment in viscose making process as well as continuous
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spinning and finishing processes contributing to reduction of material handling and
operational works which save less labour charges.

6.5 - COuntc'rmea_sﬁfes for Public Hazard

Although the factory is sitvated at Chandraghona city, as a matter of fact, the town, -
schools, a hespital, a theater and mosques are involved i in the Kamaphuln Comp!ex in which KRC .
is included. In addition, factory site is surrounded by river Karnaphuli as shown in Fig. 2-1, and -
is separated from other towns and villages. - The government of Bangladesh has® regarded the .
Karnaphuli Complex as a key facility for dese!oplng the special administrative district, Chittagong
Hill Tracts, and has been paying careful attentions there. For this reason, the matier of a public
hazard has not been chimed, th(’)ugh it is personally discussed occasionally.

On the other hand countermeasures of water pollutlon by waste water from the |
pulp plait were adopted by Swedish engincers based on their technology of the year 1950's,
and preventive measures against air and water pollution by the rayon plant were taken in project-
ing the plant by using Asahi’s technology established in the yéar‘ 1960s. For instance, in the
fayon plant, a waste water neutralization pond capable of treating 1 500 m? [H rayon waste water
was provided, and a gas stack which is as high as about 30 m and destined o blow away efiluent
gases into high sky to disperse and dilute, was built up. -

Dilution of waste water with ‘overwhelming amount of river wiater and dispersion
effect of exhaust gases by means of the tall stack, were preventing river water of the Kamaphuli

and ambicat air of the Chandiaghona from abnormaltty, when the survey was carried out.

In the faceory, there was considerable smelling of comipted bamboo atound the
Chlpp-et house and sulphides atound the cooking house, and smelling of chlorine and hydrogen
chloride around the caustic soda-chlotine plant, the chlorine pusification plant and the hydro-
chlori¢ acid plant. Around the su'phutic acid plant, there was 2 smell of sulphur dioxide gas, and
hydrogen sulphide gas was in the catbon disulphi&e plant as well as the spinning fdom. Major
cause of such smel.ling is considered to be incomplete operation of exhausted and incomplete
plants such as the caustic soda and chlorine plant, the hydrochloric acid plant, the sulphuric acid
plant, etc. Therefore, after repair of these plants, making use of proposed proper equipment and
instrument, plant operation will becb_n‘:e normal then most of thosé smelling will be much
reduced.

Besides, it was unfortunate to know that the KRC did not have any of suitable
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instraments for ana]ysls of exhaust gases and wasté water, and measurement and analysis of the
efﬂuent were not made at that time, Acéordingly, no data for the subject was obtained.

Takmg ‘the aforementioned sitvations into consideration, the foilowmg countes-

meisures are in¢orporated in the scheme 6f BMR & E:

1)

2)

fn rayon staple fibes productton process, consumpnon ofcarbon dlsulphnde is to bc
feduced to the minimum by means of elaborating the optimum pracess condition.

Generally, consutption’ of carbon disslphide for rayon staple fiber production is in

the range of 0.3 - 0.32 T/T product which méeans 10°- 20% less than the consump-

tion for rayon fdament 0.34- 0.39 T/T product, and therelore, rayon staple fiber
produdtion is advantageous in view of : a public hazard. However, due consideration
should be given to further teductton of the aforeméntioned consumption which is

unportant for better operatlon of the plant mthout pollution.

By means of operating two sets of the main exhaust fan after fepair and mainten-
ance, reduction of hazardous gas concentration in the spinning room and wider
dispersion of exhaust gas as well as better dilution of it can be expected. In this
project, it must be noted that only 5 T/D of production capacity is to be added to

* the existing design capacity 15 T/D. (10 T/D in rayon filament and $ T/D in celio-

3)

4

phane). Fuither, the rayon filament producnon process which genesally requires
considerable number of the spinning machines, is to be ¢ut down and one spinning
machine for rayon staple fiber which normally generates compatatwely less exhaust
gas are to be installed, Consequently, taking such fact that presently sufficient
volume of exhaust gas is blown ou¢ with one main exhaust fan operated, into
consideration, there is no doubt about getting much better environmental condition

after putting two fans into operation.

Leakage of hazardous gases in the causti¢ soda and chlorine plant, the hydrochloric
acid plant and the sulphuric acid plant will obviously reduced aflter BMR of these
has been comp!eted with supplied equipment and instruments. Consequently, BMR
project shall be promotéd without any delay.

Viscose losses will be reduced by utilizing automatic filication units in viscase

making process. With this cutting down of viscose losses, biochemical oxygen
demand (BOD) in waste water from the rayon plant will be reduced and improved.
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5) Reduction of acid losses is expected by means of BMR for the acid bath circolation -
and recovery system,

Besudes, it must be taken into consideration that efﬂuent watet from (he pulp plam
plays an important role in water pollution. Speaking of an’actual status in _]apan fof instance,
impurities isolated by kraft pulp process reaches as much as 120 kg for 1 ton pulp product in
BOD load. On the contrary, impuritics in waste water from the ré‘yc‘-nr plant turns out to be in
the magnitude of 30 kg for 1 ton rayon product in BOD load. As the daily production of pulp
including that for paper is tentatively estimated as approximately 80 T/D, total impurities com-
ing out of the pulp plant will be 9.6 T/D in BOD load against which impuﬁ_ﬁes fcom the rayon
plant, whete about 20 T/D rayon products will be produced, will be only 0.6 T/D in BOD. ‘Thus,
BOD load in wasté water from the rayon plant is only 6% of the total BOD load. |

As KPM is going to undertake necessary steps of BMR for the soda recovery boiler,

etc., whlch will prominently reduce BOD loaci of waste from the pulp plant, quality of river
water will be improved s&gmﬁcantly
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" CHAPTER 7 : CONSTRUCTION PLAN

7.1 Capability of Bangladesh of Manufac{urmg Necfessary Machinery and Equipment for the
Pro;ect

For the plant construction, one of the ways to construct the plant economically and
quickly is to procure the necessary machinery and equipment in the country whete the plant is to
be constructed.

Those Cf;mplicated machines requiring high techhiqué or ‘spec.ial materials ﬁia)' have
to be imposted, but thos¢ smachines which do not require such high technique or special
materials; open tank, chute, frame, support and duct ete. could be manufactured and procured in

Bangladesh by supplying basic specifications and/oi drawings, more economically and quickly.

And by manufacturtng and pzocunng these machinery and equipment locally, KRC
could save foreign funds and also could give useful h“]ps to the local industries.

For attaining the above putpose, the capabilities and facilitics of the maintenance
. shop of KPC and KPM and also of two neighbouring machinery manufacturers were investigated

colleclmg necessary data for evaluating their capabilities. The results are shown in the Tables
from 7-1to 7-3.

KRC’s maintenance 'sh.ops could be used as a work shop for simple equipments or
pasts, as their technical level is comparatively high and suitable for such purpose. BITAC Works,
near 'Chittagon:g is also one of the useful machinery manufactuters for the above-mentioned

-pufpése. There scems t6 be other two or three machinery manufacturers with some capabilities.
Accordingly, thete are no problems in ﬁhding such supporting work shops for the project.

7.2 Intand and Insite Transportation & Storage of the Equipment

- . The unloading of the equipment in Bangladesh is carried out at Chittagong pott and
there are no problems as to the 'u‘nlo'iading: facilities.  During the War of Independence, the pott
facilities suffered considerable damages, but ate now reconsteucted having the better caf,»afiti_es
than the one which had unloaded the equipment of paper plant, steel plant and rayon fifament
and cellophane plant in the past. Even those comparatively delicate precision machine like steam
turbine weighed about 50 - 60 meuric tons can be unloaded without difficulties.
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Table 7.1 Facilities Available for Local Piocurement

'Macb‘lne's' inX.PM, Wbri:gbép i 5 : P

Lathe Machine _ 11 Nos. (Very big& snﬁ]l)

2. - Milling Machine  © _ ' ' 2Nos.
‘3. Shaper Machine : ~ 2Nos.-

4. PlannérMachine : 1 No.

5. Drifting Machine 3 Nos.

6.+ Tools Grindes Maching S © 2Nos.

7. . Hydraulic Press Machine : : 1 Ne.

8. Hfdrau‘k Pipe Bender Machine o R 0

9. . Are Weld'u")'g Machine L : - - . 6 Nos.
10.  GasWeldingSet . 3Nos.
1. Bend Saw (For Mctal Cutting) : 1N,
12. Power Hack Saw Machine -1 No.

. Foundiy & Heat Treatment . co e

1. Electiic Furnace ':-61’ Heat Treatmeént . ) . éNos. .

2. Oil Fired Fumace for Heat Tle.ﬂmehl _ 1 No.

3. Black Smith Hearth : - " 1Ne.
4. Cupola Furmaée ' - o . 2Nos.

5. Crossible Furnice - o S 2 Nos.

- KM Workshep :usual'ly takes up all types of repairing of machine parts 6f Papér Mills in their
very big workshop. They pesfoim fabrication of M. Tanks, Pipes Subpo'rts and maiy ‘othér things as réquired in
both the Mill of K.PAL. & K.RC. They also t:gl:e up foundry work for ¢asting various pasts ‘of machinery, like
Pump €asing, Impellers, Bearing Housing ete. except very cornkalkatg& parts in their cupola and crusible furnaces.

The K.PM. Workshop can take up those big jobs which can not be taken up by X.R.C. ‘&;oris!iOp.
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Table 7.2  Facilities Available for Local Procuteient

Machines in K.R.C. Workshop

1 Lathe Machine - _ : . 4 Nos.

3. Milling Machine - 1 No.

3. Shape Madxinc : 1 No.

4.  Driling Machine 2 Nos.

5 Shea.ring Machine _ 1 Né. _ :
6.  High Speed Cuttex Ne. : 1No. .
7. GasWelding Set o 1 No.

8. Aze Welding M achine ' 12 Nos.

9. Tool Grinder ) : 2 Nos.

Major fepair works coming from differcat sections are done in KRC. Workshop which includes
hard Facing, reconditioning of the metal (fecious and ﬂori-frnea.ls) paris - We afso make aew melal spares as pee

teiqui:eménls from diffesént sections such as shaft, pulley, bush bearing, flange, valve pin, bracket, filter coves

3 (R

 Different types of gears are manufactured here such as spur gear, bevel gear, worm gear upto 2

fi. dia.

Falmcatmn of big and small sizes of tanks for our plant are done bere Specially M.S. pipe Finés

of dtffcunt Ruids e g. viscose, wate (}nol o1 cold) 2nd high pressure steam Ene necessary fabrication and mainten-

ancc, I'EP;JI ‘\Ol'ki zre (!_Ol'lt
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Table 7-3  Typical Company and Pacilities Available for Local Procurement

B.I.T.A.C. (Bangladesh Industeial Technical Assistance Cenler}

1. JigGrindec - . 1 No.
2. Jiz Borer . ' t No.
3. Suiface Grinder 3 No.
4. Milling Machine {Smsl) 4 No.
5. Shaper : I No.
6. Lathe Machine {Small) . 8 No.
7. Grinder 4 No.
8. Bosing Machine 2 No.
9. bebing Machine 2 No.
10. Slotting Machine _ 1 No.
11, Plicer 1'No.
12. Bend Saw - 1 No.
13. Bending Machine (Max.t = 6) 1 No.
14. Fuinacé {1 Ten) 1 No.
15. Crane (Max. 2Ton) . 1 Ko.
16. Nitrating Facifities (ind). Electeic Fomace) 1 No.
17. Phating Facilities (Kampschulte Co.)
Employees: 175 including 10 officess. -

Availabls jobs: Welding. (Al SUS, Pressure véssels péssible)

Precision machining. (1/2,000inch précisi-‘on possible)
Casting and forging. (Max. 2 Ton)
- ipe bending and expanding.
Plating. -
Shezt metal wosk.

‘M Saleh Enginecsing Co.

" Surfzce Grinder 1 No.
Internal Surface Gnndar : i No.
Mitling Machine : 2 No.
Shaper " 1 No.
Lathe 5 No.
Radial Bores 1 Ne.
Power Saw 1 Ne.

‘Bending : 2 No.
Forging Hammer (US.SR) - 1 No.
Crank Press (160 Ton. USSR) i No.
Eleciric Welder Set
Gas Welding Equipment Sex
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The ‘Transportation of equ:pment shall be made by Dawood Shippmg Coip. Lid.
' unllzmg theis barges commg up the Kamaphuh river. . Accordingly most of the unloading at

the Chittagong port shalt be made with the heavy life barge ot the crane equipped on the caigo
ship, directly to these barges.

These barges are preseitly used for the (ra’ﬁsportétic-n of import:ed pulp, paper of
KPM, rayon fillament éhd‘ééﬂophamja of KRC to and from their wotks and pott. Therefore the
transportation cost of machinery and construction materials would be considerably saved by’
utilizing the sanie facilites. The capacity of barges is maximum 200 tons, and therefore is enough
for the tansportation’ of plént equipments. ‘The fanded cargo can be teansported by means of
trucks of trailers but the maximum capacity of trailer is still limited to about 50 tons and those
of ordiniry truck is 10 tons, and also the special charstered trailer or lluck have to be used.

Therefore land transportation ¢an only be utilized for special light and emergency cargo.

The cargo tr’ar'usporledl to the jetty with ba:tges will be unloaded with the mobile
hoist 16 the factory and stored into the bonded uarehou«e with the mobile cranés or forklifts

for the custom clearance.

As shown in Fig. 2-1, there are many go-downs in the site and the custom cleared
cargo shall be stored in them. Those small cargo wansported with teailers or trucks also will be

stored in bonded warehouse once and then stored in the go-down of site after custom clearance.

In Bangladesh, May to June is rainy season and during the season the outdoor
storage becomes impossible, and high humidity and temperature of the season will cause rusting
and deéterlioration of the equipment. Although the equipment will be packed with export specifi-
cation and enough anti-rusting nicasures are taken, still it has to be stored at the place well
ventilated. ' '

“The in-site transportation fiom the godown to the erection points shall be made
with mobile crane, forklift, etc. their capacities being 10 tons and 5 tons respectively.

7.3 Erection Work
‘As is already stated in the r‘epo:r't; in this plan a part of viscose making process facili-
ties for rayon filanient and cellophane production shall be uiiized for rayon staple fiber produc-

tion. And also the acid circulation and tecovery system of the existing plant shall be used or
partly used for the rayon staple fiber production.
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Therefore, though the main part of the erection work is for theé erection of the

rayon staple fiber plant, works for facitities which are diveited for rayon staple fiber production
of ate used in common, for the production of filament and staple fiber afe also important..

The outline of erection work plan is desciibed hereunder:

7.3.1 Confismation and Checking of Com'p}c{ioﬁ of Buil&ir‘rg and Civil Works

Invéstigation and confiumation of the” works of expansion and conveérsion of

bm]dmgs and civil works as mentionéd hereunder shall be made firstly and then (he next works

shall be started:

i) ‘fhe expansion of building works foi the new installment of continuous ageing
machine. :

- 2) The conversion works of building for alkali-cellulose pneumatic transportation and |
weighing facilities.

3) Conversion works of viscose ripening room. . »

“{Conversion works for the installation of the automatic filtration unit, filtration
medivm fecovery systern, the special refrigerator for ditect cooling.)

4)  Necessary reinforcements, opennings, corrosion-proof ti]iﬁg and sewage works for
“the flloor of one spun located in the north énd of sayon filameat spinning foom
‘wheré the spmnmg and fnuhing process eqmpment of rayon stap!e fiber shatl be

installed. © - : ‘ : :

5) Conversion works for the space ‘where baling machine of sayon staple ﬂ)er is install-

© ed (including 20d ﬂoo:} ‘ ;

6) Necessary reinforéement and or openning works on the installation position of acid
circuléti(‘)n and recovery equipment foi rayon staple fiber.

7} The expansion works of the building for exira space for a new e!ectnc furnace in
“carbon dlsulp}ude plant.

8) Conversion works for the clarifier and brine tanks of caustic soda plant.
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9)  Necessary civil works for SB type clacifier.
132 The Installation of Equipment for Rayon Staple Fiber Plant
The main works of the erection works and their scopes ave as mentioned hereunder:

The main equipments to be installed:

Continvous Ageing Machine * . : - Yset
Xamhater, Dissolver . ‘ 2 sets each
Blender, Ripening Tank, Feed Tank ' 1 set
Autoimatic Filtration Unit - | : A 1 set
Flash Deaefator . - kset
Spinning Machine - o 1 set
‘Stretching Machine - S ' 1 set
Cutter . Bgets

Punf'cauon Machme.

{(including pu rification solution circulati ing equlpmems)

Dryer - | . 1 set

* Baling Machine | : ' . 1set
Acid Circalation Equipnient’ 1 set
Acid Réc'c‘n\;éry Equipment (Evaporator) : 1set
Electric Furnace for Catbon Disulphide . ' 1 set
Trahsfonngr for the above 1 set

- Ref:ige’ratdr for PrOc‘eét».s'Céo]ir‘.\g : - . Vset

 Storage Tank forCS; . - B Y
Total weight of equipment:

Rayon staple _fibe.; plant ¢a. 530 tons {net)
CS; manufacturing process . ca. 40 tons(net) -

Man-hour for the erection:

Rayon staple fiber plant ca. 5,400 man day
CS,; manufacturing process  ca. 450 man day

77



“After the completion of crection works, the wiring, piping, ducting, additional
works for support, frame and opcration deck, heat insulation, l'ining painting works and ete.
have to be done, but all such work have be done without mterfemng the operation of rayon
filament process. Secate of such works are considered to be as mentioned hereunder.

Total weight of necessary material: : ca. 150 tons (net)
Man-hour: . ¢a. 7,400 man day

7.3.3 Repair, Replacing, Interconnecting and Deficient Wosks
(to check and fulfill the works which weee unwillingly neglected)

BMR works for rayon filament plant and auxitiary chemical plants shall be executed
by ﬁsing the equipments, parts and materials listed on the ‘Equipr_ne'nt List Part {1} (11), Appendix
I. BMR works which will aot give any interferences to the operation of sayon filament and
auxlhary cheinical plants would better to be executed before the expansion works of rayon staple
fiber. Interéonnecting works of newly installed equipment in rayon plant and in’ auxiliaty
chemical plants with the existing equipment is recommended to be completed in haste by ample
preparahon and stopping the supply of utilities and chemicals. The scale of repair and intér-

connecting works is estimated to be as mentioned hercunder (not including rayon pulp plant).

Total weight of necessary parts and materials: ca. 320 tons

Man day: ca. 8,400 man day

~The works in the rayon pulp plant is estimated to be 1,500 man-day arid this man-
day is included in the planned estimation.

~ Alter the completion of the interconnecting works such deficient works as the heat
insulation, painting, ﬁimishing work of support, cover and p‘r‘OtécﬁOn fence, leakage tési, insufa-
tion sesistance test, air test and sequence test shall be done in the preparation for test fun. Dur- -
ing this period the utilities 2nd chemicals are coitinuously supplied to the rayon filament plant
so that the rayon f(ilament can be produced.

So-called deficient works is usually exeéuted very carefully by ptili:zingchgc'k point
fists, since It means total inspection of whole works, and takes more manday than it looks like,
And usvally the unfinished o1 insufficient work would be found during the inspection and it is

necessary to reserve one or two months for fulfliling or repairing of such insufficient works.



7.3.4  Erection Cost

Total man hour netessar); for the erection of ray.on staple fiber plant and its telated |
* works is 13,300 man-day and that for BMR and interconnecting work is (including rayon pulp
plant) 9,900 manday;_ totaling 23,200 manday.

In’ pracuce, it is necessa:y to have nggft or he]per, and also Ihe management staffs
who will control and supervise the works on the side of KRC, and when estimating thé man-
hour of such workers as 8,100 man-day and 3,000 man-day respect ively, the total man-hour for
the workers becomes ﬁ1,300 _mahday and t_'h()se of management staffs becomes 3,000 man day.

As to the deficient works, man-hour decreases since the mechanical works reduces,
‘while supervising or controlling functmn becomes very lmponamt which needs man- hour n this

respect. Thus it is es!lmatcd wi orker s man-hour as 3,440 man-day and 500 man-da)r for control
and supervision works.

- 1t was assumed that s'kllled fabour’s cost as TK 800/man-month, and the ratio of

skdled and normal labourers as 20%180% And labout cost for management staffs is eahmated
as TK 1 ‘ZGDIman month :

Under such estimate stated above the approximate estimation of labour costs for
the erection work at sité would be;

{1}  Erection of new equipment, related works, repairs, interconnecting works:

23200+8,100 . o 3,000

"25days X (0.2){800*0.81500) + m X 1,200 = TK 845,000
: (2) ; _Deﬁcigﬁ_[ works:
a0 0.2 % 800 + 0.8 x 500) + ﬂ"— 1200 = TK 101,000
25 days * (02 8 x 500) 25 days N ’

{3) 'Consumable materials for the erection: -

Cost for lumber, rope, steel wire, cement, etc. and expenditures for the procuzement

and rent o_f machineries etc. are estimated as about 15% of habour cost of the works.
"(TK 144,000).
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Towal ({1)+({2)+(3)] = TK 1,090,000
135 erctibn Peribd_

The period from the completion of civil and building works (o the beginning of tést
_run can be estimated as ‘? to 8 months by taking into consideration the contents of works stated -
in the pa;agraph 7.3.2 - 3. But such. penod mlght cons&derab!) varies by the number of workers
available and the dcgrec of minuteness of plan made by the management staffs.

The pesiod of the ercction works in BS!R!&; E works can be seen in Fig. 7-1 “Master”
Schedule for BMR & E Project pf KRC.” '

7.4 Civil Works, Modification and Expansion Work of Buildings
7.4.1  Civil Works

The civil works mcludc concréle tank works \nthm the rayon p!ant. foundatton
works, addmonal works for the brine ¢larifier of caustic soda plait, ddditional works of rem—
forced concrete structure necessitated by tepair works of SB type clarifier and foundation work

for the additional equipment in the _auxi]iary chemical plants.

The quantity of temforced concréte necessary for the 2bove menuoned works is
estimated roughly as 190 m® for the steuctores, 263 m? for the foundation Provided the unit
price of reinforced concrete is TK 2,600/m’ for structuré TK 2, ,550/m3 for foundation, ex-
penditure will be TK 494,000 and TX 672,000 respeclnely, TK 1,166,000 in total. This cost
includes the labour cost of TK 168/m* of reinforced coneree works and is equivalent to the
5.25 man-day of skilled fabour whose labour cost is TK 800 month,

Therefore, in case thé necessary materials such as concréte, gravel, mild steel ete.

are available whenever they are needed, the execution of civil works ¢an be done without idle
time. ) o

5.25 x (190 + 263) = 2,380 man-day
7.4.2 Modification and Expansion Works of Building

Expansion of buildings is done in two places. One is in the area where the continu-

ous ageing machine for the viscose making process of rayon plant will be installed; Section
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26 - 30/L - N shown on the drawing Fig. 6-1 of rayon staple fiber palnt. This area is located in
a flat house having foos space of about 460 m?. The other place to be ¢expanded are, crude
carbon dlsulph!de section of carbon disulphide plant where the additional electric furnace and

uansfmmer shall be installed. This expanded part should have two stories having total area of
about 600 m?,

- The modsﬁcallon works shall be made in the following area: ripéning room for
\nscosa, floor of spmmng room for cm:u!at!on system of punﬁcation liquid, baling machine room

and its second floor. In the viscose rlpemng toom the modification works shall cover the fol-
lowing;:

—  Opening of ceiling for the inainténance of the automatic filters
—~  Openings for ventilation
= Speciél r:efrigerétors room
—  Change of xvasbing machine room
- "Room for recovery system for filrer m_edia, etc.
~ Concerning the modification of floor 6f spinning room for circulation system pf
purification liquid, the details are as stated in paragraph 6.3.2 and also the details on the modifi-

cation of baling machine room is as stated 1 in the same paxagraph which is therefore, omitted

from expfanatlonf The area of floor which falls inio the modlfcatlon worsks are roughly
estimated as about 275 m?

The costs necessary for the modification and expansion of the buildings are esti-
mated to bé TK 1,000/m? for modification and TK 1,700/m? for expansion, and therefore the

total costs needed for the modification and expansion amounts to
1,000 x 275 + 1,700 x (460 + 600) = TK 2,080,000

To eslnmale the penod necessary for the bu:]dmg waorks is rather difficult since the works ase
mtermmg!ed with the civil works. Hmsewr, if the building contractor could proceed the work
according to the concrete plan made under the ample discussion and consensus with the civil
works ¢ontractor and KRC, it would be possible to complete the works within 5 or 6 months.
Please tefer to Fig. 7-1 as to the period of civil and building works.
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7.5 ‘Fest Run

_ Test run will be St_aned, aftet the completion of erection works.  Afte having
various test fon, such as unloaded operation of mechanical equipmetns, operation with \;vater,
loaded operation with materials and c¢hemicals, p'erfétmange guarantee test is ‘earried out t6 prove
the guaranteed éonditfoﬁs of the contract. Hereunder, the contents, period, machour and costs

etc. of the test run shall be stated and estimated from the informations availablé at this moment.
7.5.1  Contents and Period of Test Rusn

After the completion of rayon staple ﬁber plant by deficient works with which the
equipménts were checked and ¢ompleted mechanically in every respects,

—  The thorough cleaning has to be made by which the cleaness of the equipment is
" ¢onfirmed.

—  Poweris given to all the lﬁoﬁng mechanical parts.

- No load running is made for _checkir;g whether or not the mechanical equipmeats

will run normally and have no trouble at all, also for letting the moving part well :
“fitted for the !c'n‘lg'(‘)per"atio:h {break-in running).

- Every abnormalities are checked, by che:cl(ing the following points.

Power consumption at the no load operation

- The degree of vibration at the rotating and retiprocat ing parts
Abnormal heat of the bearings
Abnormal sound

o 0 6 O

The causes ‘of abnormalities shall be checked and eliminated, and break-in running is made for
the normal equipment 16 attain the stable running. '

For the section whete individual machine or equipment ﬁad finished its 116 load test
running and wheére the liquid will be will be treated in the system, the test run with water shall
be done. That is water is sent to the system and all the moving paris of the system are actuated.
During such test run with water, foreign matters (such as gravel, piece of metals and waste clothes
etc.} and dust may be Howed with water stream and come into the moving part of machinery,
and equipment may be damaged or severely abrased or the piping may be clogged. To avoide
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such troubles, thorough_ihtcm‘al inspection and cleaning of the t'héhcinery, equipment and pip--
ings have to be made during the aforementioned “deficient works.”

The pu;rposes of test run “.rith :Wa.ter ate
- - to ﬁngd .tf-:e leakage of pibing and equibment
-  to fmd wrbng piping ar;a ;&-i.ting
- to ¢stimate the necossérf power for the actual o'pe‘r:-uion |
— to inspc;t the equipﬁiehts wh%ci) ‘cQuld not 'b‘lerc;)pe_tated wi.thout-liquid ‘
. . ¢ mike break-in funning

The test run with water is particularly important works which has ¢o be etecuted before the load

test. Next usmg raw materials and’ chémicals and chemicals provided during the operation

preparation per!od for the plant, the “test run with actual load” will start. This 2ctual load

test run should be proceeded by feeding small amount of raw matérials and chemicals at the
first stage, and by treating and adjusting small mechanical tioubles, the raw materials and chemi-

cals are gradually increased. Together ‘with such épéfatiéh,' the slight adjustmeént of the respec-

tive conditions of pmces.s shall be amde in ordet to come nea.rer to the guaranteed condition of

the contract.

At the final stage of the "test run with actual load,” the “guarantee pe_r_fc‘:rmaﬁc’é
test run” shall be executed in order to achieve the guaranteé Vl'ig'uties,‘ahd the result of the test
will be evaluated by the both parties of contract who attended the test. The test run will be
finalized by signing the protocol on the achievement of the guarantecd figures. “The schedule

of the test tun as a whole is shown in Fig. 7-2.

7.5.2 Cost of Test Run

The ¢ost of test run for the :a)ron staple fiber mdudes ¢osts of raw matenals.
chemicals, utilitics, manhour, superviser’s fee eté. nécessary for the test fun.

7.6 Construction Schedule

The whole schedule of the Project is as shown in Fig. 7-1 “Master Schedule for
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Fig. 72 Test Run Schedule |

_Day & Month oy .
- Ist Month 2nd Month
I{ind of Test

No Load Test Run )
_ “Acceptance of
Plaot

Test Run with Waie;

_ .. - \Co‘mplelion ef
Test Run with Actuzl Egad - Ereclion

| BMR & E Project of KRC,? which is planned to have final acceptance in the period 0f‘22 months
aftér the stgmng of the éontract. " :
_ - BMR, of the plant sbaﬂ be slatted from I‘Zth month and softe of the (epau works
could be fmlshed within 1 or 2 month. But, the comphcatcd BM works such as for rayon ﬁfa—
ment plant will t2ke about 20 months for the ¢ompletion.

Therefore, it is important to sign the contract at earliest opportunity, 50 that to
renovate the tired old equrpment to have the stable and effective « opemllon of the plant and to

‘start at earliest opportumty the manufactunng of staple fiber which will bnng various benefits to
the enlerprlse. : '

For the producuon of ) rayon staple fiber, i it is necessary to train KRC personnei for
the operation of rayon staple fiber production. However, the principle of producmg 1ayon staple
fiber is same as that of rayon fJament and viscose production, acid circulation and recovery
system can be uuhzed for both processes, namely staple fiber and flament., Therefore, the
training cost of the personnel can be considerably curtailed compared to the general case, since

KRC staffs have enough expetiences in producing rayon filament for about 10 years.
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Accordingly, the ¢raining shall be made mainly on the specific technology, equip-
ment and quality control for rayon staple fiber production :in’cfd'ding the newest technology on
the viscose production, The training shall be given to the engineers and functional teaining to
the workers is not necessary.

The tecommended plan of training is given hereundes:

| Operation engincer 2
Instrument cngineét _ 1
' Maiﬁlenanée enginees : 1
Quality control eﬁgiﬁeer | , i
Total : _ | 5

Period o : 2 months

7.8 Operation
The personnel fequired for the operation of rayon 'sia'ple fiber is stated in Table
7-4. The list is made for the case when only rayon staple fiber is produf:eﬂ. - Fherefore in case

rayon filament is prddu‘c‘éd in parélle!, the numbes of higher supervising staffs could be curtailed.

The quatity of iafc)ﬂ stap!_e fibes produced un&ér this plan wil].be as:'statéd below:

Dry strength L 268/ (Min)
\Vet‘_s}l_l‘erpgth o | - - y 15 ng (l_i»!in;)..
Dry elcmg;:ian_ | 18% (ﬁin;)
Wet elongation ' 22% (Min)
Finess variation | 4% (Max.)

Staplelengthvaristion 4% (Max.)

This quality is suitable for the blended spinning with cotton and 100 % staple fiber
spinning. ' : '
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CHAPTER 8. CAPITAL REQUIREMENT

8.1 BMR & E Cost

8.1.1

1)

2)

3)

'8.1.2

. .813

Basis of Calcolation

The BMR & E cost was calculated on the basis of the folldn'ing conditions:

“The exch ange rate of curréncy shall be as fo_lléws:

| US$1.00 = ¥200.00 = TK15.46

The machinery and équ_ipmeﬁi shall be supplied from abroad on the CIF basis, while
civil Engi_n.eering vﬁ':-r‘csI, installation and test run to bé operated in situ shall be

. chrriéd out béy the Bangladesh Party under guidance of the supervispr'dispati:hed by
: t'he'sup.plier of the ma«:hiﬁéry’ and equipment.

‘The materials needed for construction shall be procured in Bangladesh as a rule,
but those which are difficult to procure in situ such as the followinig material shall
be supplied fiom abroad.

Plastic materials for lining, lead sheet for the same purpose, hard lead, heat insulate on
materials, paints, special steels, fire bricks.

Séope of BMR & E
The scope of BMR & E is as shown in Chapter 6.
Breakdown 6f BMR & E Cost

The breakdown of BMR & E ¢ost is as shown in Table 8-1.
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Table 8-1.

- BMR & E Cost (End-1979 Basis) -

(Unit: 1,000) |

{1) The cost shown in the table was estimated on an assumption that the
contract for supply of the machinéry-and instruiménts will bé signéd in
Septerber, 1979 and that all of the machlnexy and insteuments will be

ordeted carly in 1980,

(2) The cost in foreign currency was estimated 'in’ Yen on dn anticipation

that the machinery, instruments, materials to be imported and guid-

Foreign Exchange Lodal C - ;T?o(;;l PR
*ftem _ ‘
. ) T . . TK - ..
v ary |
Engineering Fee 269,100 | 20720 20220
Machinery & Equipment {FOB) _ 2.806.645 E 216,112 216,112
Construction Matesials (FOB) L es840 | sed7 " 5047
Oc¢ean F:eig:ht & Marine Insurance 160,000 7,700 2,100
Import Duty 8828 - 6416
Intand Transport & Hmuﬂmg Ci\arbe 3,876 _ 3,876
ChilWork 75 CrR166 0 66
‘Building Work S 20 12,079
Erection e 1,090 - b 1,690
Supenisiag - 117,000 - 9,609 S 9,009
Contingency 100,000 7.700 : 1.500 9.’200
" Total" 3458285 | ' 266,288 16,37 | 28242%
(Note)

ance by supeivisors will be ordered to a Japanése contractor. -

(3) The impoit duty rate of 2.5% applicable to machinery and instruments

for national piojects in Bangladesh was 2ssumed based on the intention

of the Ministry of Industry and explanation by BCIC.
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8.2 Other Costs

- 1} Test Ru;nCc‘tst

Two months of test run for the newly consteucted pare for production of rayon

staple fiber was assumed, and the cost was calculated on the following basis:

I Raw snaterial: -

- Cost for the raw materials to be used

Cost of utilities to be used

Utility:
Supervisor: 10 man-months (foreigners)
Labour: 180 man-months .
Table 8-2.  Test Run Cost
Foreign Ex:change : .
‘ Local C Total
Hem - T ; : :
: X TK
¥ _ TK
Raw Materials - | " 13,596,414 1,016,925 o | 1,046925
Uslitiés 1 oL : : 1,187,588 1,187,588
© Supesvising Fee - 21,000,000 1,617,002 ' | 1,617,002
Labour . 144,600 T 144,000
Total, ] 34596414 2663927 | 1331588 | 3995515

'(N.o'te) _The cost of test run matesials to be purchased domesti-cally wis assumed

to be set off by the sale of the products furned out in test run.
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)

Preoperation Cost

Preoperation ¢ost of 125 million Yen (TK 9.625,'500) for foreign curtency and
FK $00,000 for domestic currency was estimated.

3) Training Cost
The cost for ti:‘ﬁniﬂg operators abroad was estimated ¢o be 4.5 million Yen and
TK 115,000 in foteign and domestic currencies respectively.
4)  Operation Guidance Cost
Guidance by a foreign supervisor for six months after starting operation was
assomed and 14 million Yen was estimatéd as the ¢ost.
5) Working Capital
The working capital of the amc)uht shown in Table 8-3 was estimated.
Table 83. Working Capital
| | Fpreign Exﬁbange Local ¢ Total
ftem : S R
S " 000 TK 000 TK
000 ¥ 000 TK
lmpbrtéd Raw Materials (2 m:::)_ntﬁs) 54,444 4,192 4,192
Local Raw Matesials (1 month) _ _ _ 2,149 2,149
| Product (0.Smonth) ' T 6,019 6,019
Total | 54,444 4192 8,163 12,360
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8.3

Total Capital Requiremént
The amount of the total capital fequirement estimated is shown in ‘Tabte 8-4.
Table 84, Total Capital Requirement

© (Unit: * 1,000)

" Foreign Exchange IO
. oreigh Bchang Local € Total
Item - i
s TX T®
¥ TK .

" BMR & E Cost | sas8ass | 266288 | 16,137 282425
Test Run Cost - " 34,596 2,664 1332 3996
Préoperation Cost C 125,000 B 9625 1 SS}O 10,125
Training Cost ' 4,500 . 347 115 462
Operation Guidance Cost 14,000 1,078 - o . 1,078

Sub-total | 363638 | 280,002 18084 | 298,086
Working Capital 54,444 C4,192 8,168 12,360
CTotal _ 3,690,825 284,194 26,252 310446

r

{Note) As the interest for the period of construction, TK 32,254,000 will be
‘required in addition. '
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8.4 Procurement ofRequirbd Fund

1} Foreign Curréncy Poition

2)

Cost relating construction - ;¥ 3,636,381,000 (Equivalent to TK 280,001,000)

The amount was assumed to be raised by a long-term bor’r‘dwii’ig The sour¢e
of fund the aniount and lhe condmons fot the IOng tefm bmmwmg have pot

been decided )'et at the moment, and the calculatton was made on the follow- -

mg assy mp IIOHS

Source of fund: .

The yen credit will be given_ from japanese Government [ Bangtadesh
Gt_:nemment who in turn acco_mr_ngdate BCIC with the amo_.unt._. o
The interest for releading will be 9% peér annum.

Ferms ofpayment’ — : .
Equal annual paymént in 10 years, after 5-years grace peuod

e

(Notc) -The foﬂqwjing a'ssumptién wés‘rr‘tade foi the long teim Eéﬁéw'irig' plan -

and terms of payment: e f
. - BCIC Co . Bangladesh Government
-s Banglidesh Govéinméat ~ = Japanésé Government
“ Amoant of lain{Rate) - . S e e . .:":

Fifityfll‘ . 78'% o T 78%

Second yéar 22% _ 27%
Grace Pediod S years ' 10 years
Actual period of payment . 10years : 20 years
Total period of payment : 1S years 30 years

b)

Working capital  ¥54,444,000 (Equivalent to TK 4,192,000)

The amount is assumed to be raised from the fuad on hand.
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2) Domestic Cursency Portion

a)  Cost relating construction. TK 18,084,000 _

The amount is agsumed _fcﬂ}_@ raised _ﬁjom the fund on hand.

b) Working capital TK 8,168,000

~The amount is assumed to be raised from the fund on hand.

85 int_erest £§u_r__iﬁg Period 6f0¢ﬁslmclién

: “The .imcrest du.ring the period of construction is needed as shown in Table 85in
addition (o the amount shown in Table 84,

Table 8-5. Interest during Construction

(Uait: '000 TK)

'Zﬁd Year

Ist Year
Alréady Deawn o 0 218,382
(")p'miﬁg Debt ; . 0 218,382
Interest 6n Opering Debt (9%, 0. 19654
bnwn During Year: 218,382 ‘ =-6'1,619
l.ntgrest_ on Cusient Drawing {4.5%) 92,827 © 2,173
Toial Intesest for Year 9,827 22,427

Interest During Construction

32,254
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8.6 Capi.ta.l Disbursement Plan
The plan for disbursemet of the capital is shown inTable 8:6. -

Table §.6.° Capilal Disbursement Plan

{1600)
Time Stast of Construction st Year © 2nd Yeas  3d Year
Foir.® h.|bec.C Foi. Exch.|Loc. ¢ ! f‘ctE:lcb Loc.C- For. E!cb. Loe. €
Ttem ] . o o ‘ :
o | m |ax | o |an m ok
BUR & E Cost 691657 | 3207 |20709n b 6455 | sonesy | 6ass
Test Run Cost : 34595 | 1,39
Freoperation Cost 5,000 St_‘l{) 69,600 : 60,000
Teaining Cost 1,560 115
Operation Guidande Cost - _ : 14,000
$ubtota? Ly essest | aar laaasan | eswo | 7seass | 787 | 16000
 Working Capital ' ' : s4444 | 888

Total - 696857 | 3727 |2a3947 | 6570 | 840,607 | 43985 | 14,000
Amousit in TK (536430 - 3727 | penns9)| 6516 | 1739 asgss | o)

(Note}  The foreign currency portion of BMR & E cost is assumed to be disbursed
20% when the construction is started, 60% in the first year (10 months),
and 20% in the second year respectively, and its domestic cuﬁency por-

" tion, 209, 40%, and 40% in the same period respectively.
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8.7 Incease in Capital Requitement Due to Delay in Constuction

‘The amount of ¢apital reqaited was estimated on an assumption of the ¢ost escala-

tion factors of 8% pei annum with the foreign curcency portion and 9% per annum with the

" domesti¢ currency portion.

Thé cost shown in Table 8-1 was estimated based on the conditions described in

(Néte) (1) O'f the table and the assuimption for cost ‘esca]aﬁon factors.

A delay of actual signing of the conteact from the time assumed in said note will
delay the construction schedule, and this will in turn increase the capital requirément. The total

capital requirement will increase into the amount shown as follows by a delay of half a year or

a year.

Capital Required in Case of 6 Month Delay (*000 TK)

 Local Curency

Foreign Exchange Totsl
Construc rion cost & working capital 295.$6i o :27,.l 71
Interest duning:cénstrudion .32,766 -
Total 328,328 27,171 355,499
éapita] Required in Case of iiMOnth: Delay (’000.;1'].()
foreign Exchange bc'rc.al Currenicy | Total
Construction cost & working capital 306,;30 28,050
Interest during coﬁ'sﬁucﬁén . 34,300 -
T;rai 341,230 28,690 369,320
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CHAPTER 9. PROJECT EXECUTIVE ORGANIZATION

91 "(")'.r'gahizmions Con'cer'n‘ed.
914 Piaﬁnin;gofPi(:)jt.?;:l. |
i‘he present éfli;j-érét'%;as planned by coﬁper‘atién.(;f BCIC and .K‘.RC.-
9.1.2 Examination of Peoject and Approval

The present project was examined and duly forwatded by the Ministry of Industries
to the Planning Cdmmissibﬁ. The project was discussed in the Project Evaluation Committée
{PEC) also and has been placed as one of the national projécts to be implemented .dun':’!g: carly
part of the Second Five Year Plan (starting from July 1980).

- ‘The Project Evaluation Committee (PEC) is the most powerful functional committee
in the matters of development acuivities of che country, based on whose recommendation a
development pioject is finally taken up for iniplementation or abandoned. The PEC consists of

- fepresentatives feom different ministries under the Chairmanship of Planning Commission.

In the present case, foreign curency is needed for execution of the project, and it
is procared by ERD (thé External Resources Division) under the Ministry of Finance, and its
‘disbursenient is authorized by EFD (the External Finance Division).

ERD was formerly under the Ministry of Planning, but it is now under the Ministry
of Finande sin¢e the reofganization in 1978. The Ministry of Finance was formerly under direct
supervision of the President of the State, but it is supérvised by the Minister of Finance since the
reorganization.

9.2 Project Executive Organization

9.2.1 Ministry of Industries and Bangladesh Chemical Industries Corporation

The preseat project is executed by KRC under guarantee by BCIC, and the Ministry
of Industries is the administrative agency responsible for it.
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Two corporations; BSFIC (Banglidesh Sugar and Food Industries Corporation) and
BSEC (Bangladesh Shipbuilding’and Enginecring Corporation), belong to the Ministry of
Industries besides BCIC, but BCIC is by far the latgest of the three speaking of the number of
officess, the scale of plants owned, etc. The oiganization chart of BCIC is as shown in Fig. 9-1.

The kind and the number of plants owned by BCIC are also shown as follows:
Type of Industry Nos.

_ Fertilizer
Paper
‘Newsprint Paper
ety
' Rayen
Papé} Board
Hard Board
_Pét:tide Boatd
Papér Conversion
- Phasmacéuticals
* Chemicals
Cosmelics
Soap, detérgerits
Rubber and PVC -
" Match E

Ceramies

—_ e DO me N Mu—-uuuw"‘“‘w

9.2.2 BCIC 2nd KRC -
Tlh'e' pﬁlﬁc.ip'al function of BCIC is“a; fbﬂ;)v;és:' -
i} To pfa.t; projects,
ii) To sub.mit the p:lans to MO for appmva}, |
i'?i) ) To p.focure fund ﬁecessa;y fo-rw.execution orf tbg projects,

iv) To supervise execution of the projects planned,
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| v}  Tomake adjustment bétween the plants owned and the government,
vi) To chéck the projects in operation,

KRC and KPM are both smembers of Karnaphuli Papér & RayonCOniplex.‘ They are
in such an organizational relationship in the Complex to each other as shown in Fig. 9-1, and
KRC receives dissolving prlp produced by KPM as raw material of viscose, while the former owns
an electrolytic plant of sodium chloride and supplies to the lateer 2 part of the chlotine and
alkaline chemicals it produces, and the operation of the electrolytic plant is entrusted to the
latter. Besides, the welfare facilities for employees of both of thera belong to the tateer.

The piesent project was planned by BCIC under an all-out cooperation by KRC.
‘Help by KRC staffs who have rich technical experience in operation and maintenanée of the
existing plants will be available in impfémemation of the present project. Oiganization of a spe-
cial project téam for the ¢onstruction is being planned. :

Personnel ace often intércbéngéd between BCIC and KRC and some of them hotd

offices of the two brganizat_iéns concusrently. The organ’ization: of KRCis shown in Fig. 9-2.
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Flg 9-1. Organogram for Karnaphuli Paper & Rayon Complex

Resident Director
{Exécutive Director
O
I . 1 + I I —
KRC KPM Accounts & Finance Purchase © Marketing Road Dev. &
- : . = - e Bamboo Extraclion
Gencral Managér Genedal Manager CALF Ceneral Manage: Geaeral Manager :
i (1) (1) W [{)) Gereral Manager
- ' — (UL
|
CAJACA Purchase DSC Masketing
Paper & Ra)’t::-n —
BGM/Managér DCMManager DGM/Manages
11} -1}
Admin. Commoa ACAJDCA Clearing & Purchase Marketing Exstraction &
Seénvice 3 (P2per) For‘wz.iﬂi.cg_. Procurement
{1) : : Managerdf Mansgeef ‘
Manzjer : Manager] 1 Dy, Maniger || DF. Marager [ Focest Manoages
$r.C & F Officer {Paper) {Paper) )
. {1) () )
Diécz Liaison ACA{DCA Stoces & Purchase - Mireting Maintenance
Senvice | 1 Rayon Movemant : —
(1) : Manager] LY Masagert | BCE (1)
) 3 U aenageds _ L| ©. Manazer Py Marager m
1. S1. Move. Oficer (Rayon) {Rayon)
{1} 1) m
RD& BEP Common Service Export Bosinésses Constrodtion’
L ACAIDCA 2 Manager] Maragerd | | DEC (Chil)
(1} Dy, Manager Py. Manager )
{Paper & Rayon)

{1} Number inside parenthesisindicate present szength

()
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Notes:

Fig. !

Boue

Projéct Managér]
Tech. Manajer 1§

1

Froject Plan

DCE AManager 1
1 1

" Process Dev.

suitable candidates are available.

B |
. Production
DGM/Chi:(Gp. L!anz.gﬂu ]

[

Viscose Sping- & Acid

Purifiéation & Finiching

Water Plant &.Otopham‘. Plant

Recosery ASanager Op. Mamaged Cellophane Plant
ManazerfOp. Manajin 1 (D Managec/Op. Marizger -
1y ' 1 ()
T ‘ I ra—s W q L 1 | i - | — : 1
Piod. ]’hm’;i.l'!l; Viscése : S{;'.m-:ing Add Recorery _ Purification Rqon Finishing ,Ctﬂop’!nw Casting Cellophanc Cozting}| CeMophane Finishing | | Water Plamt
Managee[Dy. Managecf Lhn;g::rlDy. Manager} lhgagér{ﬁy._bih11;et H M;ﬁzger:Dy. Marages) M,anzgﬂ!i}y. Managesf !-bmgef!ljy. Manzges} :!-‘J_rugelID]'_ Managecf] | Dy. ManagerfSr. Dy. Managéc]Sr. Manages/Dy. b
Chemist/Eng. Sr. Chegmest S Chemist Se Chemis St. Chemist S Chemist $r. Chemist Chemist Chemist Sr. Chemist
1 (1) LI () 1 (1) 1 () 1 () L 1 1 i 1
R | _ 1 | | | i 1 l i
AMJACYT. Of AMJACIAE (Chenist) AMJACTAE (Chemist) AMJACIAE [Chemis) AMJACIAE {Chemist) AMJACIATCIATT AMJACIAE AMIACIAE AMJACIAE AMJACIAE {C
"1, Offacer] Shift Wk} §5%ift Work} {Shift Woek) (Shift Work) {Shift Work) (Cheinist) (Chemist) {Chéinisy) 1)
AE {Chémit} 4 (1) 5 ¢ 4 17 (2 4 @) {Sbift Work) {Shift Work) (Shife Work)
) _ 3 @ 2 () 2 Q)
— ] 1 | | ] n | ] ] |
SACISAEJATOf SACJSAE SACISAE SAC/SAE SACISAE SACISAE SACISAE SACISAE SACISAE SACISAE
A. 01, Officer {Shifs Werk) (SHift Work) © [Shift Work) {Shif1 Work) (Shif Work}) {Shift Work) {Shift Wock) {$hift Wosk) iShift Work})
) 2 {3 2 (5) 2 H 2 {3} 1 {1} r (2) 1 Q1) 1 {1} 1 {1)
In the proposed ofgancgram provision has been bept for upgrading some of the wital peates & these ety be filled vp in future for the greater intérest of the drganisation as & when exceptionally root o =i ) .
' ! I These Flants Blorg 1o KRCbul 2t pees

Number in farenthesic indicate existing strength




Fig. 9-2. Proposed Organogram Kafn;iphuli Raydn.& Chemicals

General Manager KRC
)
Enginzéiing )
CEJ ADDL Chiel~ 3.
Mat. P & Insea- Lab. Quality Contred Reszarch & Dy, Adminirstion
tory Contrl TASH. Chief Chemint Manager Administration |
DEM 1 ! )
|
I . [ [ — | [ 1 il
Water Plant & Celfophane Plant . ikchl:ni(-ﬂ 1 <. & dnstru. Utility, Work Shop PL & Civil Excise Despatch & Légal 'Sto('_és__ Material Flaaning Lab. &;I‘tth_ Coatrol Qua_‘;l(:mltol | :
Cetlophane Pt DCEJACE DCEJACE Inventory Contral DCE Mattess Manager AManager DCC Djy. C St. Quafity A
- ManagieOp. Managee 1 i DCEJACE 1] Manager 1 (1) 1 1 () 1 {1 1
)] 1 1
— i — 1 1 | | | [ I | | I ~
y Cellophane Cealing qen;;-i-bam Finishing | { Water Mant VIS. SP. AR P& F | | DCEfEng. Sr. Eng | fUtitity Work Shop Ph & | | Eng. CivilfSe. Civil| | Excise OFf ficer Despatch Main Store RM Store Dy. Manzger Se. Chemist (Lab.) $r. St. Quatity Persannel Lab. & Welfare Security & Firz &
getf| | Dy ManageriSe. Oy Munager[Se. Muraged/Dy. Maragerf | | Cellophane _ Efectrical -- 2 Inventory Control Eng. Officer/Dy. Manager Dy. Marager 1 Si Chemist (FC} Conti? Offices | [POSS P.O. LW.Oi% LWO $.0/5%.5.0 2
Chemise Cheamise Si. Chemise DCEfErg. [Sr. Eng_ | | Instrumeat -} DCElEng_ Sr. Eng. 11 1 2 {2} [Chemia 1 {n) 1 i 1 - :
E i 1 1 ) (4] 3 () ' : 2
. ] [ B | | 1 1 i | i | I I i | _
AMIACIAE AMJACIAE AMIACIAE {Chemist} | | Eng. Asst. Eng. Eng Asst.Frg. | | Service House P Work § |- Asst. Gied Erg. Asst. Excise Officer Store Officer AsstoMat 5. OffRcer | | Ressareh, Baw bat. | | Asse Se. Quatity | A, Perscaset Asst. Lab. Officer . || Aser. Secarity Officer | | A
{Chemisy) (Ci\t;mis‘) 1 {1) s {2} Flectrical — 4 Shop, Wates Plant Facvory & Coleny | [ Asst. Des. Officer 2 {1) . Asst_inventocy Cootrol | | & Process | Control Offictr Office: Assy Welfare Ofﬁc;.r As.s! Fire Officer 5|
{Skifs Work) (Shifk Work) trstrumént —2 | | Eng. Asst. Erg. Maintenance — 1 | o ' Officer Résesrch Officer — 3| |3 1 i 1 2
2. (1} z (1) - {3} 4 (3 :ilc;v Const. - | H Asst. Chemist — 2 :
] | 1 | l : [ : | i ; | | (Shifs Work) Q1) |
E— : | | 1 [ : | ! 1 ——
SACISAE SACISAE SA(‘JSAE Sab Asst. Eng. Sab Assy. Eng. Scb Asst. Eng, Sob Asst. Eng. Godown Keéperf Jr. Store Officex Fr. Mac PE, Officer Ji Chemist Je. St Quatiny Jr_ Personnel Officer | | Je. Labour Officer In. &mr%ry Officer A
(Shift Work) §Shift Woek) (Shi!'! Work) {._Shift Work) Elecrrical —3 {Shilt Work) 2 Ircharge Godown o {1) Jr. Inventoey Coateod (Shift wwi) . Coatrol Officer 1 Jr. Welfare Officer Je. Fire Officer 1
1M 1 {1 1 {1) 3 @ Justrament — 2 3 1} Riyon Godown — 1 Officer 1 () o {1y o o {1) 2
. (Shift wosk) {1) CeBo. Godown — 1 0
T T Ti
=.._ _____ j These Plants Belorg 1o KRC but at preszat under XM Managemeat




Mat. . & Tovén-

Lab. Quality C'c-utrol Résearch & Pev.

—=

) _ Alministration 1 Rayon Pulp & :
tory Contiol - ALD_ Chief Chemist Manager Administration P Chemica Plasts §
DGM Il 1. S
| P W L pau_
Excisz Despatch & Legal | § Stores - Maierial Planning B2, & Tech. Control Quality Coatrel Acccunts & Finance Marketing Purchase
Matters Manager Manager DCC Dy. C. 8. Quality Addl. CAIGCA Macketing Manager Marnager
Asnager i {1) 1 i @) 1 ) 1 i) I Q) 1
1 _ : -
58z, Crl] | Excise Officer Despateh Main Stoie RM Store Dy. Manager S, Chemist (L2%) $a, Sr. Qua!ity Péa-q-i*.ne! Lab & Welface Security & Fize Se. Accosatant ANUSr. M .OID._\I AMISr, PO/DM C&F
Offices{Dy. Manazee Py Managér 1 Sr. Chemist (IC}) Contsol Officer PO 5. £.0. LW.OS. LW.O $.0ISr. 5.0 2 ' 1 {1) 1
1 2 () [Chemist 1) 1 1 1
2 1)
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CHAPTER 10. FINANCIAL EVALUATION

Financial conditions of KRC after BMR & E is completed will be examined in this
Chapter. ‘

The time of statt-up of production after completion of BMR & E is assumed to be
July 1, 1981, and the products and amounts of production are as follows:

Amount of Production (T/Y)

Produuioi: Capacity st Ye;r . 2nd Year
2nd Onward
Rayon RlamentfCellophane 57TID 1,650 1,650
Rayon staple fibes 15T/D 3465 (702) 4,455 (90%)

The amount of production of rayon filament and cellophane means the total
production of the both. However, for the sake of snmpllclty of caleutation for financial

evaluation, rayon filament only was assumed to be produced instead of parallel production of
rayon filament and cel!op'hane

101 l’lrbduciion Cost
10.1.1 Depreciation of Equipment
KRC is operating their existing plants for production of sayon filantent and cello-
phane, and a new plant for rayon staple fiber will be constructed in 2ddition. Therefore, depreci-
ation must be considered on both of the plants, existing and new.
1) Residual Book Value, Evaluated Value and Depreciation of the Existing Plant

i}  Residual Book Value

The exjsting plant was completed in 1967 and mote than 10 yeass have passed
since then. It will kave been in operation for 14 years at the end of June, 1981
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when BMR & E of the present project will be conipleted. Since the period of
depreciation is 10 years for machinery and equipment and 25 years for build-
ings, the depreciation of the former would have been finished if it has been
carried out by the fixed depre(:lauon method., Actually, however, the accumu-
fated depreciation of the machinery and equipment of the plant as of June 30,
1978 is about 37% of the original value and the written down value as of June

©30, 1978 is about 63%, according to the books of account of KRC. This isa

result of their method of calculating depreciation in the fol!owmg way.

The decide the amount of depreciation for each unit plant in pfoPOHiOn o
the production by the unit plants in the term, KRC had béen compelled to
operate at a reduced rate for many years during and after che independence
wat, and this led them to give the residual values of TK 133,086,162 for the
machinery and equipment and ‘TK 22,507,861 for the bm]dmgs which are quite
t06 high as compared with the actual value.

Table 10-1 shows the book value of the existing plant as Of]uﬁ.e 30, 1978.

‘Evaluated Value

The residual book vahue of the machmery and cqmpmen: of the exlslmg planis
would a]ready be nothing if the deprectauon had beén carried out prop-erly,
although the production capacity was lowered inevitably by the force majeute
war. However, the machinery and equipment do retain some \value actually,

although its accurate appraisal is difficule. The survey team gase the followmg
estimation for the value:

(a) ‘The original costs of the machinery and equipment of each of the units of
existing plant are shown in Table 10-1. The costs of “the construction
machineries and equipments® and “other machineries and équipments® in
the table were allocated to each of the umt plants, and modified costs of
the unit plants were obrained,

Based on the modified eosts, estimated values ‘of the unit plants weee
obtained by multiplication of a ceftain factor F respectnely to be decided

by the lollowing formula:

=BClA
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Table 10-1. Kamaphull Rayon & Chemicals Limited
Statément Showmg Written Dov.n Vatue of Fixed Assets

10-3

. Cost Ason Accumula;éd Written Down -
Patticalars 30.6.-78 Depreciation \'n!_uc ason
"Upto 30-6-78 30-6-78
Group *A” -- Plant & Machinery:
1) Rajyon Plant :
Rayon Spinning : $3.445.391 17,581,383 35,164,008
Rayon Purification & Finishing 29,714,530 13,516,464 18,198,066
Sub-Total: £3,159,921 29,497,847 53,662,074
2} Dilphane Plant o o
- phing Casting 14,300,515 © 5,634,223 8,666,242
Difphané Coning 6,200,911 2,358,483 3842458
Ditphane Finishing 3.827,143 1,510,137 2,312,026
Sub-Totsl: 24,378,559 9,502 573 14,825,726
3)  Onhes/Common Phants . . ‘
Viscase F1ocess 28,220,611 11,018,798 17,201,813
Watér Plact 9,295,494 3,590,676 5,704,818
‘Iulphunc Acd Plant 3,865,493 ) 415,617 2,449,876
i Casbon DiSelphide Plant 5,495,126 2,140,793 3,357,332
i Chlerine DiOxide Plant 2,943,776 1,020,202 3,923,574
i Rayon Grade Pulp Plant 37,718513 13,219,672 23,838,841
Caustic Flanmt 10,663,352 3,992,448 . 6.670.914
Chiorinie Plany 626,336 307,425 318911
. HCL Acid Plant 473,362 208,927 264,935
Orher Machineries & Equipments 4,658,021 2,114,332 2,513,689
Construction M achineries & EqJ}pls. 1,150,022 526,364 €63,653
Sub-Total: 165,213,635 40,615,254 64,593,352
Total: 212,102,135 79615974 - 133,085,162
Groop “B” — Buikdings:
1} Rayon Plant . i -
Rayon Spinning 7,556,767 2,301,489 5,255,278
Rayon Purification & Fin :shm z - - 5,038,378 1,535,021 3,508.357
_ Sub-Total: 12,595,145 3,835,510 2,759,635
© 2}  Diphane Flant ‘
Diphané Casting 2,013,082 622,097 1,406,035
Diphire Coating 810,269 269,386 609,833
Difphane Finishing _ 472,918 145,401 3t
- SubTotal: 3,351,269 1,037,734 2,333,485
3) OthasiCommon Planis : } )
 Viscosé Process 5,425,034 1,654,936 3,770,098
Water Plant 4,351,852 1,323,016 3,028,836
Salphuric Acid Plant 454 303 133,198 321,607
Carbon DiSulphide Plant 3,511,862 1,069,152 2,442,710
Chlorine DiOxide Plant 2,237 © 1,837 6,400
Rayon Grade Pulp Plart ‘ — KFPAY Assets -
Caustic Flant 1,248,871 415,640 833,231
Chlorise Plant 872,116 © 29,149 $8,567
HCL Acid Plant 178,122 59,360 118,832
Otker BaiMings 1,218,812 394,332 824,480
Sub-Total: 16,455,359 5080618 11,104,741
Totak: 32,461,713 9,953.912 22,507,861
Gtoup “C* — Other Asscter
Office Machireries & Equipments 1,104,268 £07.7165 435,503
Furpitere & Fixture 332,802 219,961 s2.841
Lzl 45234 35,793 $,191
Road 41,150 - 41,150
Vehicks 506,502 433820 73082
Work-inFrogress 258,079 - 258,079
Grard Tolak: 247,432,394 90,858,225 156,564,169
Souvrce: KRC



where  A: original production cap:ac'i't y
B: actual production capacity -
C:  corrosion Factor of the machinery or equipment
(0.3 for those of remarkable corrosion and 0.5 for others)

(b} Estimated Plant Value

The values of each of the plants estimated by said method are shown in
Table 10-2.

Table 10-2. Estimated Value of Existing Machinery & !:‘.Quipmgnf

Original Cost _ Estimated Valtue
Plane ' Factor ’ .
(TK 1,000) : (TK 1,000)
Rayon Spinning 55,953 50x05/10 13,738
Rayon Purification & Fi'n;sbing 30,555 5.0x0.5/10 7.639
Dilphzne Casting © 14,705 30x0.5f 5 4412
Driphare Coating 6376 3.0x05/ 5 1,913
_D¥lphané Finishing 3,935 ©3.0x0.5/ 5 1,181
. Viscose Process 29019 $0x0.5/10 o 7255
Wates o 9559 6.0x0.5/15 : 1,912
Sutphuric Acid 3915 | 280x03/30 1,413
Carbon Disulphide 5,664 $.5x0.3/10 935
Chlorine Dioxide - 3,027 0.2x0.3/0.3 605
RayonGrade Pulp . : 38,'?35 100 x0.3/18 6,464
~ Caustic Soda 10,965 11.5x0.3N17 2,225
Chlérine - 706 1.5 x 0.3/17 143
Hydcochloric Acid 487 30x03433 - 133
Total 212,711 : . 49668

iii)  Depreciation of the Existing Plants
(2) Depreciation of Machinery and Equipment

One tenth of the estimated values shown in Table 10-2.
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(b) ' Depreciation of Buildings

Depreciation of bulldmgs lasts to the final year of the economic life of the
présent pro_lect, since its term is 25 years. Therefo:e it is set at one 25th
The ¢ost of “other butldmgs in Table 10-1 was
allocated to ¢ach of the unit plants and those of group C were excluded.

of the original cost.

The depreciation cost fot the existing plants is shown in Table 103,

Table 10-3. Depreciation Cost of Existing Plant

{TK 3,000)

Plant Machinery & Equipmient Building _ Total -
Ra) on Spm ning 1,374 314 1,688
Rayon Purification & Finishing 764 20% 973
Dilphane Casting 441 84 525
Dilphane Coating 191 37 228
Dilphane Finishing 118 20 138
Viscose Process 726 225 951
Water 191 181 372

Sulphuric Acid 111 19 130
Carbon Disulphide 24 146 . 2490
Chlorine Dioxide 61 1 62
Rayon Grade Pulp 646 - 616
- Caistic Soda 223 - 52 275
Chlosine 14 -4 18
Hydrochtoric Acid 13 7 20
Total 4,967 1,299 6,266

2) Deﬁr_eciatic‘m of New Equipment

The total cost of the new equipments by BMR & E is TK 282,425,000 as shown in
Table 8-1. Although it includes ¢osts for buildings, they are negligibly small; so that
the total is considered to be those for the machinesy and equipment and depreciated

within 10 years at the fixed amount without residual value. This gives the annual

amount of TK 28,242,500 whose breakdown is shown in Table 10-4.
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‘Fable 10-4.  Annual Depreciation Cost

{TX 1,000}
Existing Plant . BMR&E Total
Raycn Spinning (3.F) _ 5,967 5,967
Rayon Finishing (S.F) $5,528 L 5,528
Rayon Spinning (Fil) 1,683 1,32 3,009
Rayon Purification finishing (Fil) - 973 973
Cellophane Casting 525 525
Cellophane Coating 228 ‘ 228
Cellaphane Finishing 138 . 138
Viscose Process 951 9,613 10,564
Rayon Grade Pulp 646 1,680 2,326
Wates _ : ' 372 336 758
Sulphuric Acid 130 415 . 545
Carbon Disulphide 240 1,779 2,019
Chlorine Dioxide : 62 _ 1o 172
Caustic Soda ' 275 1 A44 1,719
Chlorine 38 ‘ ‘38
Total - 6,265 ‘ 28,243 34,509

10.1.2 Requirement of Raw Matesials and Utilities
The unit consumptions of the raw matedals and atilities for production of rayon
filament and rayon staple fiber after completion of BMR & E were estimated with consideration
of the following factors:

‘a) The piesent operating data of KRC.

b) ‘The operating conditions in the rayon filament plant, fayon staple fiber plant
and other related plants expected after completion of BMR & E.

¢} The operating conditions for production of tayon fifament and rayon stéple
fiber in industrially advanced covntries.

Ample consideration was givén to the special conditions for using bamboo as raw
material.
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Table 10-5 shows a summary of the estimated unit consumptions for production
of rayon filament and rayon staple fiber.

Table 10-5. Unit Consumption

Unit " Filament Stap!a Fiber

Pulp (Bambos) - T 0.861 077
Pulp (Imported) T - 0.369 0.33
Caustic Soda : T 0.39 0.70
Carbon Disulphide (& Sodiusm Sulphide) T 0.39 032
Sulphuric Acid ' T 1.22 0.90
Ziné Sulphate - T 0032 0.035
Sodium Hypochlosite T 0.0075 0.011
bod - Gal. 3.0 30

Packing Material . ™ 2383 | 218

Miscellaneous - . ) | 1 S 968 : 266

E!c'::tﬁcal Power : . . KwH 9,500 1,800
Steam - T 25 15

Witer _ _ T | 3078 1,220
Sodium Sulphate (Credit) T {0.66) - (0.64)

(Note) ‘The figuces shown in ‘TK aré costs in TK estimated for July, 1981,

. Based 'on the figures in Table 105, the amounts of primary raw materials necessary
were ¢alculated, and tbe‘rtsu_[t‘ is shown in Table 10-6. The table includes the estimated unit
prices of the materials and utilities in July, 1981 and estimated casts of raw matesials and utilities

néeded for production of a ton of rayon filament and rayon staple fiber respectively.

~The unit prices in Table 10-6 as of July, 1981 was calculated from the present prices
given by KRC with correction by 7% annual escalation, except steam which was calculated with

consideration of the rationalization of the captive power station by BMR.

The ﬁgu:és in Table 10-5 aré for pt‘oduclibn‘under supply of caustic soda by the
sbdiurﬁ chloride electrolysis plant owned by the KRC. : However, the production of the caustic
soda plant after BMR is 11.3 T/D, which falls short of supplying the total requirement for rayon
filament and rayon staple fiber production. Accordingly, a part of the caustic soda must be

putchased from outside, and the unit consumptions in such a case are dilferent from those in
Fable 10-6.
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Table 10-6. Original Raw Materials and Utilitics Requireniént per Ton of Products

Uit Price Fihme‘a.-nt ' . Staple Fiber |
in julr, 1981 Unit | Amount‘ Unit ' Amount
{TK) Consumption (TK) Consumption (TK)
Bamboo Chip 998 25317 2526 | 22647 | 2239
tmported Palp 9,468 o369T | 3493 | esser | 3
Common Salt = L3 | 2321 21 18617 | 220
Charcoal 1,480 0.14T 207 0NST 170
Sulphur 2,074 09T 1952 | o4t ased
Lpoil{Galy | 113 5.84 Gal, 67 5.17 Gal. 59
Sodium Chlorate | | 10602 0.00477 T 51 0.0042T | 45
. Pzcking Matedials _ 2,392 ' 318
Chemicals & Othess : ‘ : 1,295 560
Electrical Power (KWH) 0.690 14.017kwH | 9672 | 3a67kwn | 2,185
Steam _ 115 - 39547 4517 | 2247 37
Wates 0173 | 4,690T s | 26337 456

10.1.3 Sales of Byproducts and Purchase of Caustic Soda

Ghauber's salt and chlorine are produced as salable byproducts from the plant and

“they can be sold to XPM and in other domestic markei. Their prices were estimated as follows:

~ Anhydrous sodium’ sold to KPA and outside, unit price TK 2,963/T
sulphate: © - (July, 1981) - ' ‘ :
Chlorine: - 70% of th‘e' byproduct chloiifie is assumied to be

salable to KPM for TK 3.000/T {July, 1981), while
befate completion of BMR, the price is TK 4,000.

" The internal pioduction of caustic soda will fall short after July, 1981 when produc-

tion of rayon staple fiber is started, and the price of éauttic soda purchased was estimated at
TK 4,000 CIF plant (July, 1981). - | |
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10.1.4

1)

2)

3

Other Conditions
Maintenance Cost

Maintenance c¢ost of 2% of the cost both of the new and old investment was
estimated.

Wage
The present wage for the wtal plant was multiplicd by 1.2 and annual escalation of

10% was estimated. 25% of the amovnt thus obtained was allocated to the produc-
tion ¢est of rayon staple fiber while 75% to that of rayon filament.

‘Insurance

 0.5%of the present vahie of the plant was figured.

14)

5)

- 10.1.5

Payment and Inferest of Loan

Yea:ly equal installments for 10 years after 5-year gace penod and an interest rate
of 9% per annum were assumed, and the repayment schedule for the loan and
interest is as shown in Table 107, For the existing plant, payment of the interest

is included but repayment of the loan was not included in the calculation.

Overhead

% of annual escalation was added to the present amount of overhead.

Total Production Cost

The total production cost is as shown in Table 10-8.
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Table 10.7. Repayment of Loan (TK 1,000)

Amount of Loan (New) -~ 280,001

Year Principal Repayment Inteiest Interest Total Repayment Balance
New New old o o '
1 0 9,827 8,100 17,927 _ 218,382
2 o 22,427 8,100 30,527 280,001
3 0 25,200 8,100 33,300 - 280,001
4 0 25,200 8,160 33,3060 280,001
3 o 25,200 8,100 33,300 280,001
6 21,838 25,200 8,100 - 85,138 - 258,163
7 28,000 23,235 8,100 159335 230,163
8 128,000 20,715 8,100 56,815 | 202,163
9 23.000 18,195 2,100 54,295 . 174,163
10 28,000 ‘15,675 2,100 51,775 146,163
11 28,000 13,155 8,100 49,255 118,163
12 28,000 10,634 8,100 46,734 _ 90,163
13 28,000 8,114 8,100 44,214 62,163
14 28,000 5.594 8,100 41,694 : 34,163
15 28,000 3,075 8,100 39,175 6,163
16 6,163 555 8,100 14,818 0

Table 10.8. Totat Cost (July, 1981)

S.t_a Y Fiber Plant 100% O ration)
(Stap ‘_

Fillament - Stal:'ble Fit)er
Item : ) .
‘ paT e per T
1,000 7K trk) 1,000 TK P
Paw M:lcri:!s_ & Undities 29,784 1'6.{')_43
Craedit (Sodinm Sulphate) ; ~1,956 _ -1,895
Credit (Chlorice) 1,723 J1,044 5,168 _1,044
Vasisble Cost 26,784 13,103
Maintenance Cost 3697 6,l4§ :
Laboue Cost 29,105 9,702
Depreciation 10,920 23,589
Tasurznce s4i6 1.179
Inteiest 8.670 24.630
Overhead 6,593 9.889
Fixed Cost 59,531 35,079 75,135 15,179
Pec Toa Cost 62,863 28,232
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1)  Relation between the rate of operation and total production cost in case of rayon
staple fiber '
The relation between the rate of operation and the total production cost in the case
of rayon staple fibet is shown in Table 10-9. '
Table 109. Total Cost per ‘Ton of Staple Fibet by Operation Rate
L (TXfT)
| Operation Rate (% 160 90 80 . 70
‘Varlable Cost 13,103 13,103 13,103 13,103
Fixéd Cost 15,179 16,866 18974 21,624
Total Cost 28,282 29,969 32017 34,787

3) Relation between rate of interest of loan and total production ¢ost in case of rayon

staple fiber

The relation between the rate of intetest of loan and the total production ¢ost in

the case of rayon staple fiber is shown in Table 10-10.

-~ Table 10-10. Total Cost pet Ton of Staple Fiber by Interest Rate

Rate of Interest (B) 90 | = so 30 1.75
Variable Cost 13,103 13,103 13,103 13,103
Fixed Cost 15,179 " 13,331 12,407 12,830
Total Cost’ 98282 26,434 25510 24,933

10.2 Financial Analysis -

The following assumptions wete made for (inancial analysis, and the case based on

such conditions will be referied to as *Base Case™.

Lile for financial calculation: 10 yeass

Selling prices of products: as per Paragraph 10.2.1

Rate of operation: Rayon filament is produced at 5 T/D including
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the period of BMR & E, ‘The production capacity
of kayon staple fiber is 15 T/D while the rate of
operatian is 70% in the fisst year after cominence-

ment of of)er‘aﬁbn and 90% in the sécond year and

onward.
Operating days: ' 330 days per year
Corporate income tax: exerapted for 7 Years after ¢ommencement of

operation and 55% therealter.

Aﬁticip‘ated date of starting

operation: : July 1, 1981
10.2.1  Selling Price of Product
The ex- factory selling prices of prbducts were assumed based én’ the following
considerations:

1) Rayon Filament
The ex-factory selling price of rayen filament at the end of 1978 was TK 52.917/T.
By assaming an annual escalation of 7%, the selling price for July, 1981 was
calculated to be TK 62,707/T. Assuming that the sales tax is unchanged at TK
3,300fT, TK 59,407/T was obtamed as the net sa?es price.

2) Rayon Staple Fiber

Ia fixing the éx:-factory price of rayon staple fiber, it is necessary tO estimate its
purchase price in Bangladesh in July 1981.

As the price of rayon staple fiber on the international market fluctuates to a
considerable extent depending on the terms of trade, it is very difficult to predict

the CIF price for July 1981.

The average price of rayon staple fibet on the international market from January
to March 1979 registered USE 61.82/lb (from Apiil to June about USE 67/1b).
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As the freight and insurance total about 6¢ fIb, the CIF price in Bangladesh is
cstimated t6 be 68¢ flb (TK 10.47/Ib). In case the import duty of TK 0.5/Ib and
the miscellancons expenses accompanying the import, which is assumed to be TK
0.5/1b, are added, the puichase price &f rayon staple fibér in Bang!adesh would
become TK 11.47(1b (TK 25,48%/T}. Further, il a 6% annual éscatation of price is

taken inté account, the purchase price in Bangladesh in July 1981 will be estimated
at TK 29,2127,

Rayon staple fiber to be produced at KRC may not be able to compete with the
price of the countespart which Bangladesh purchases on the international market
because of KRC’s constitutional defects such as the higher prices of main and
secondary raw materials, a larger number of employees and so foith. In other
words, when the rayon staple {ibes to be produced by the present project should be
sol at TK 29,212/T, the project would be¢ome unfeasible.

~ However, in Bang’adesh it is stipulated in the Jaw that when the selling price of a
domestic product falls within 120% of the purchase piice on the international
market, it is permissible. Accordingly, if the sclling price of rayon staple fiber is
less than TK 35000/7, it can be put on sale, Nevestheless, the rayon staple fiber
being an essential goods for the people, it is desirable to sell it at the lowest possible
price.

On the other hand, in order to secure the mininium profit as an entesprise, the
selling price of rayon staple fiber to be produced at KRC must be higher than
TK 31,000/T, as is mentioned later in this Chapter.

For the reasons described above, the ex-factory price of rayon staple fiber to be
produced by the present project has been fixed at TK 31,000/T. This selling price

~ comtesponds to about 106% of the aforesaid purchase price.

10.2.2 International Rate of Return

International Rate of Return (IRR} was calculated based on said conditions, and
$.834% and 7.75% wete oblained for IRR (before tax) and IRR (afier tax) respectively.

Variation of IRR by vartiations of the invéstnient, costs of raw materials and utilities
and selling piice of rayon staple fiber is shown in Figs. 10-1, 10-2 and 10-3.
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© Fig. 103, IRR vs. Selling Price of Staple Fiber
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10.2.3 Financial Statements

KRC’s financial position is shown in Appcndix 1. In this Report it was unable to

make a prbfc‘mﬁa balance sheet 6wing to the revaluation of the existing plant; while a proforma
' profit and loss account and a proforma fund flow are shown in Table 10-11 and Table 10-13
respectively. '

10.2.4 Break-even Point Anaiysis

The interest payment burden in the production of staple fiber will become the

heaviest in 1981. The break-even point analysis was niade on the basis of the total cost shown
in Table 10.8.

The break-even point in Fig. 10-4 was calculated with the annual interest rate of 9%.
The rate of operation indicating the brezk-even point is almost 85%. The 9% interest rate has

considerably raised the break-even point. Table 10-14 and Fig. 105 show how the rate of
interest affects the break-even point.

10-15



These analyses clearly indicate how greatly che rate of interest will influence the
break-even point. In order to improve KRC’s financial position, therefore, it is advisable to

make 2n endeavor to reduce as much as possible the 9% interést assumed in this Report,
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‘Table 10-14. Break-Even Point Analysis on Interest Rate

(Rayon Staple Fiber 1981)

Intercst Rate

%

% 5% 1.75%
Variable Cost (TKST) 13,103 13,103 13,103 13,103
Total Fixed Cost (1,600 TK) 75,304 66,018 61,464 58,583
Operation Ratio at Break-Even Point 85.1% 74 6% 69.4% 66.2%

Mark:  Unit Safes Price per Ton : 31,000 TK
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Fig. 104. Break-Even Point (Staple Fiber 1981)

153450 100
B.E.P.
80 1
60 T
75,308 ;
40
20 1
- + ¢ —4 1 t
Sales, Cost % 20 40 . 60 80 100
990 T 1,980 T 2970T  3.960T  49507F
Produétion
Variable Cost per Ton: 13,103 7K
Unit Sales Price: 31,600 TK
Totz] Fixed Cost: 75,304,000 TK
. 75,304,000 ° o
BEP., = = 42107

31,000 x (1 - 13,000/31,000)

Operating Rate 4,210 = 4,500 = 85.1%
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Fig. 10-5. Break-Even Point Analysis on Interest Rate (1981)
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10.2.5 Discussion

- Speaking of rayon filament, its production is too small as compared with the pro-

‘duction capacity, about one third of the latter, and this causes the high production

cost. Thetefore, a blackdnk balance of the plant cannot be expected merely by its
production.

The break even point of rayon staple fiber produciion hies at about 85% operation,

and a considerable profit can be expected at 90%_opeiatidn.

IRR is by no means high enough, but considesing sirch special situations as purchas-
ing bamboo from the susrounding cormmunity by making grants, and paying wagg to
a far more number of employees than those in industrially advanced countries, the

sate is by no means low.

In summing up the sesults obtained by the financial analysis, a sufficient amount of
profit can be expecied during economic life by execution of the present project.
Therefore, it can be concluded that the present project is feasible from the financial

viewpoint.

However, as the financial analysis of the present project clearly indicates, it is con-
sidered to be necéssary fo take the following measures for a steady operation of the

textile mill when the present project is carried out.

Recommendations

2)

‘This survey feport evaluates the existing facilities of the plant by taking into due
consideration their actual production capacities. The figure of IRR would be fower-
ed conspicuously if the book values of the existing plant facilities as inscribed in
KRC's financial statéements are applied direaly to the calculation of the rate of
return on investment. In addition, there is the fear that the application would

jeopardize the financial situation of KRC after consummation of the BMR & E
project. ' '

Accordingly, in order to improve KRC’s financial situation and to enjoy beaefit

from the effects of this project,itis highly desired chat the government of Bangladesh
would approve the evaluation method adopted in this feasibility study repost, and
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b)

and would adopt pestinent measures for the actual application of this method,

It is obscrved that the manufactusing cost of rayon staple fiber is substantially high
owing to the high relending interest rate which has been assumed o be 9% per
anium. Accordingly, the suivey téam recommend that the venost efforts be made

to lower the relending interest rate in order to stabilize the plant’s financial position.
8 P p

According to the results which is shown in Table 10-13, the plant will be faced with
deficiency of funds in its early stage because of loss caused by rayon filament
production. Therefore, the deficiency of funds should be supplemented by the
Government of Bangladesh.
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CHAPTER 11.  ECONOMIC EFFECT OF THE PRESENT PROJECT

111 Economic Significance of the Present Project
11.1.1 National Economic Development Plan

The Goverament of Banglad.esh planned the Two Year Plan (1978179 - 1980/81) as
an amendment to the First Five-Year Plan (197778 - 1980/81) for the purpose of its switching
over to the Second Five-Year Plan (1981/82 - 1985/86) by reviewing the initial objectives and
actual results at the stage of the First Five-Year Plan.

. The present project is a national project among the Two-Year Plan indicated as a
new program relating to BCIC.' This is due to the effeces anticipated by the present project
being in good agreement with the objectives of the Two-Year Plan.

The Goveinment of Bangladesh intends in this plan to improve the national geo-
graphical distribution of industrics, especially as a hinterland policy to develop the regions by
promotion of such industry that is locally favourable to each of the fegions.

" KRC is of the largest scale among the plantsin eastern part of Bangladesh where indus-
trial development is comparatively advanced, and it is an especially important entity in the hinter-
land of Chittagong Hill Tracts cconomically and socially and the dependeﬁce of this region on the
plant is quite strong. Therefore, the present situation of KRC, incapable ofshéivfhg a sufficient
ai:tivily as an enterprise du¢ to deterioration of the present plant, in spite of its favourable
situation 'as regards procurement of raw matesials, utifities and labour which are basic require-
ments for the rayon industry, is 2 problem Owing to this fact; the commuaily is not receiving
_ 1ts due convenieace from KRC at the | piesent time. Accmdmgly, the BMR & E project has an
economic significance to respond to the requirements by the community.

Objectives of the Two Year Plan (1978 : 80):

In the manufacturing sector the Two Year Plan aims at achieving the following
principal objectives:

(i) " To accelerate the growth of the manufacturing sector;
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(ii)

{idi)

(iv)
o
60
(i)

(viii)

To increase production of essential wage-goods such as coarse cloth and com-

mon diseases medicine to ensure their minimum supply to the masses;
To improve management éfficienty of the public sector industeial enterprises;

To further stimulate the private sector particularly in export and agro-based
industries: '

Fo achieve socially desirable equity in income distribution through promotion
of small, cottage and rural indsutry;

To ensure balanced gébgrapﬁ_ical disnibuiion of industries and =c’;nc‘our,age

regional cooperation in industrial development;

To increase production of capi;al_ goods pmi;ulérly those which have strong’
linkage with agriculture and physical infrastiucture developnent;

To promote and support export oriented and import substitution industries.

Strategies and Priorities 6rthé Two-Year Plan

With a view t6 realizing the objectives, the Plan fo“o.\sce;tam strategies and priori-
ties which among others are as follows:

{a} Increase in Industrial ()_ﬁtput:

(i)

ii}

(i)

‘ Fuilﬂ uiilization of exlslmg capaclty in mdusmai umts has been gnen the _
-lughest emphasls This will be ensured lh:ough adequate and regular supply '

of both local and _imported raw materials, spares, power and improy ement in
managerial and technical skiils.

Sick and inefficient industrial units “1“ ‘be improved lhmugh balancmg and
modernization with emphasis on improvement in quality and product diversifi-

cation. The units having no potential for improvement will be eliminated.

Aided on-going projects will be assigned high piiority to make as inany of them
productive as possible by the end of the Two Year Plan to enable the economy
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(b

()

@

: “

to get the promised benefits out of them,

(iv) ‘Eﬂ"orts to' improve management of pubhc sector enterpnses will continue
Vthrough tc—orgamzanon and decenttallzation of authomy in décision making
~and better labour management re!auonshlp Action will also be taken for

improvement of management quallty through msmutlonal afrangements.

7 Erﬁ;}b_ymam: B

} E\u:ept in areas “he:e modem capnai intensive technology and large scale operations

“are gulded l))' ovemdmg techmcal and ¢conomic conszdetattons choice has been
made in favour oflabour intensive techno!og), and sma!l cottage and rural indust-
ries.

As far as ptactlc&b?e frequent dmarge of key personnel of De\eiopment Ministries/
Dwmons]ﬁgenc:es and Chai¢man and Dlr-.ctors of Pubhc Sector Industrial Dev elop-

ient Corpoiations should be avoided in the interest of dev clopment work.

Location:

In order to piomote regional development, locations of industries will be dispersed
in different regions through incentives, concessions and administrative directives
except in the case of industries where overriding technical and economic considera-

tio:)s do not favour such dis[)ersal.

_ Public and Private Sector:

In wite with the features of mixed economy, publit séctor and private sector will
coexist complementing each other. The policy of allowing private sector to play
legitimate role in industrial development will be vigosously pursued.

Indpsftia_lr Research .élnd Qualily Control:
Development of skill and te{hnology is an esseatial element in making industrial
growth progressive and self-sustainiag.  Rescarch for development of skill and

technology has been emphasized in the Plan. Quality control measures particularly
in the export otiented industties will be strengthened.
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(g)

(h)

11.1.2

Import substitution and export promotion:

“Gradual substltuuon of i lmports and v1gorous expans:on of e\cports are éessential for.

'attamment Of a SC'?IEIIQHI economy To support and pl’OD’lO[ﬁ lHlPOl’t SUbStﬂU[iOﬂ

industries a Committee’ namely ‘lmport Substitutes Co-ordination Committee” with
the Ministér m{ha:ge, Ministiy ‘of Planning as Chairman has béen constituted by
the Goverament. The Committee has already started work to ‘maximise utdtzauon
of existing capacitics for import substitution and also to explote the new ateas for
i;ﬁpprt substitution. The Government efforts towards rapid promotion of éxpozt's
through diversification of production, cost reduction, quality nprovereat and
promotion of Bangladesh products abraod will be fufther strengthened.

Fiscal Anomalies Committee should be activised.

Tarniff Cosﬁ;ﬁi;sibn.shéuld be futthe’r”stre'ngthenéd and activised.

Economical Character 6f the Présént Project

All of the Bangladesh national projects are classified from the economic effect they

should achieve into the following three typés, and the present one belongs to type X:

.' "

3)

Project type-X

The type of projects where tangible benefits ean be obtained in the form either of
goods or services, and the working capital and profit can be eamed as reward
thiough the sales of the goods or service. Most of the 1ndusmal projects can be
classified as this type. : :

Project t)rpé-Y |

The type of projects wheze tangible benefits can be obtained but reward cannot be
earned. Imrigation project and bank making pm_;ect aré classified into this type.

The benefit in projects of type-X and type-Y is quantifiable.

Project l‘)' pe-Z

The type of projects where merely service benefits are obtained that are difficult to
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quantify, as the character of the ﬁrojec!s. For example, educational and medical
projects are classified into this type.

" “The present project belongs to the type-X and execution of BMR & E Project will
result in a rapid and sute recovery of KRC itself. In addition, the community will be pfovidea
with unquantifiable benefits such as those described in the next paragraph at the same time, and
the project is characteristic also of type-¥ and type-Z in this sense.

11.2 Economic Benefit Obtainable by the Present Project
11.2.1 Tangible Benefit

As a result of execution of the present project, rayon staple fiber is produced,
3,465 tons in the first year and 4,455 tons in the sécond year and onward. Sodium sﬁlphate is
" alse produced as a by-product of rayon staple fiber. Both of the goods are being imported at a
cost of valuable foreign currency, and they will be sold for high prices aftes home production.

" Production of chlorine is ir’lc"rea:sed b)- execution of BMR and its surplus will be
sold to KPM.

_ A la}gé amount of economic bernefit will be obtained by these';):bdﬁciidnﬁ(inbt’easéd
production in the case of sodium sulphate and chlorine).

11.2.2 Indiréct Benefit
1)  Saving Effect of Foreign Currency by Substitution of Impor¢

The ‘present project aims at rehabilitating the existing plant for rayon staple fiber
with partial installation of new equipments ta enable production of 15 T/D (4,950
TIY) of rayon staple fiber, while the existing plant for rayon filament and celto-
pahne is lefit intact.

By execution of the present project, a part of the rayon staple fiber imported at
present, 6,000 - 7,000 T a year, will be substituted by the home product. The
amount of substitution will reach 4,950 T a year when the plant is operated 100%.
The start-up of the plantis expected in July, 1981, and the rate of operation will be
70% and 90% in the first year and the second year and onward respectively. Opera-
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tion for 10 yeass in total is anticipated.
The present caleulation was carried out on an assumption of yearly price escalation
of 7%, while the same rate’ was applied a3 discount sate in calculating the present

vatue.

As for the bortowing of foreign custénéy, the following conditions were assumed:

Amount of Joan: ' ¥3,636,381,000
Intesest pet annunk: ' o
et et 1.75%
{in yen credir} L
Principal payment: Fixed installment for 20 years'

after 10 yearsgrace period
Cate A: Outflow of Foreign Currency by Exccution of the ﬁexnt Project

Requiremient for chuir‘emtét for

3465 Tof SF.{000TK)  4,455F of S.F. (000 TK)

Imported Pulp 10,825 - 13,917
Caustic Soda (if imposted) S 6,468 _ . 6,50{1
Sulphor . s3sr O e901
tpol . ' 08 263
Sodivm Chlosate 156 A 200 )
Chemi(a!s&'bthﬂs . 1,940 | 2,495 )
Electrical Power (805 ofcost) . 6057 Co '.'?..'J__S'l
Steam (805 of cost) 8.6-40 11,169
Maintenance . eM6 . sM6
Credit . - -10,187 S -13098
35,616 Bt X7 YO
(A) {3)
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O flow of Foreign E_x_‘chaﬁge (.’0':00 ) K)

_ Yur Repayment of Principal  Interest Import of Raw Material " Discount Factor {7%)
o 10
1 3,920 : - 0935
2 4900 - 0.873
3. 4,900 A _ 0.816
4 4,500 B x (107} 0.763
5 4,900 Bx( » 0.713
6 4,900 Bx{ » 0.666
7 4900 0 Bx( ) 0.623
8 4,900 Bx( ) 0.582
9 4,900 Bx( )° 0.544
10 4,900 Bx({ ) © 0.508
it 11,200 : 4,900 Bx( ) 0475
12 14,000 - 4,704 Bx{ } 0.444
13 14,600 4,459 0415
4 14,000 4,214 _ 0.388
15 14,600 3,969 0.362
16 14,000 3,724 0.339
17 14000 =~ - 3479 L 0.317
18 | 14,000 3232 . 0.296
19 14,000 2,989 0277
20 14,000 2,744 _ . 0238
21 14,000 2499 o - b2%2
22 14,000 2,254 0.226
23 T 14000 ~ U a008 - 0211
24 14000 o B84 b 10.197
25 14,000 1,519 _ 0184
26 14,000 1,214 . 0.172
27 14,000 1,029 o ' 0.161
28 14,000 784 0.150
29 140000 - 83y - 0.141
30 - - 14,000 T RO _ S X &}
31 2800 19 . : _ - 0.115
Value in Year *0° 74,396 49,958 339,178

Totd Outflow: TK463,532,000
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Case B: Outflow of Foreign Currenicy without Execution of the Present Project
The amount of 6utﬂb{v:in'g:f0rei'gn ¢urrency by import of rayon staple fiber of

3 A65 T/Y {ficst operating year) and 4,455 TIY (second operating year and onward}
is calculated as follows:

Discount Factor (7%)

0 1O
1 0.935
2 o 0873
3 22,963 x 3465 06816
4 22 963 x 4,455 % () 07} 0.763
3 « P 0.713
5 { »r 0.666
7 « 0.623
8 { ) 6.582
9 « 0544
10 « ¥y 0.508
11 { »¥ 0475
12 { 7y 0444
Value in Year “0~ TKS899,696,000

Saving of Foreign Currency:

By execution of the present project, * TK436 164 000 (U.5.28,322,000) of foretgn
currency ia terms of 1979 value can be saved from ﬂowmg out.

2}  Export of Rayon Filament and Cellophane

A part of the rayon filament and ¢ellophane pro'ducgd' is exported, as shown in the

-~ following table, and they are cdntribhting t6 acquiring foreign money. However, it

s difficult to esnmate future trend of the export, and the effect of the present
project on the poss:ble increase is neglected in the present repost. The actual resule
of export is shown in Table 11- 1. :
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Fable 11-1. Yearwise Export Quantity of Rayon and Cellophane

119

Yeur Expoit  Costof Production ~~ * FOB Export Price -
{Unif Tons) TKITon - TKfTon
{A) RAYON:

- 1972-73 36 19,943 11,026
197374 428 27,817 14,503
1974 -75 45 43,662 14,654
1975-76 278 52,042 20,418
1976-77 245 50,188 28228
1977-78 163 59,882 25,554

- 1978-79 - 53,778 -
{Dxc. *78)

(8) CELLOPHANE:

1972:93 Nl Nil it
1973-74 237 2809% 11,245
1974-75 74 48638 11,139
1975 -76 166 - 51,403 20,171
1976 - 77 24 50,271 20,902
197778 61 48,717 24,197
1978- 79 88 48,100 24,867
{upto Dec. 78)

Hoﬂgl:dng, India, Thailand,
Japan, West Geemany

India, Thail ;ﬂd; Japan,

. Bulgaria, H(’mg!:bng, :

Afgh;nis!aﬁ, Barlain,

Indonésia

Ia[i}m, Thailand, Indiz

Bms@é]s; Hoogkong,

" Afghanistan, Switzérland

Paﬁs.t;n, Afgﬁ anlskapn

Romaniiz, Pakistan, Jran

S-in'g;pdzei Pakis!an

Sri Lanka, Pakistan,

Malaysia, Singapore

Malaysia, Singapore,

Pzkistan, Buima



3)

Ensuring of Emp?oy‘ment Opportunity -
The total number of direct employees by KRC is about 3,000 iﬁclu&mg 100 staff

members and about 2,900 labourers as of February, 1979. About 450 peop?e work
for the management department and about 2,550 people for pmduchon

‘Fable 11:2. Manpower Furn-Over

Year T&t_al Strength New Recruitrnent Total Leaving
1979 _

{up 16 Feb. *79) 100 - ) 1
1978 101 19 10
1977 90 | S 6
1976 91 4 3
1975 93 . ' 3
19745 97 . 6
1973 13 5 5

1972 95 . 13
1971 111 - -
1970 10 2 . -
1969 110 2 :
1958 983 15 -
1967 | 2 _ -

Deterioration of the equipment of KRC is remarkable, and it is préééédiﬁg’i or éven
being accelerated, in spite of the effort of KRC ;_taff for maintenance. Due to the
idling of the equipment, Wling of labour can be seen with a part of the workers;

and er‘npli')yment of the 3,600 employees is éxpected to be diffié:iﬂt_ in the near
future, going hand in hand with the poor financial situaiton and difficolty in paying

wage. By execution of BMR & E Pioject, however, employment of the 3,000
r:m[:)loy'ees will be ensured, ﬁmbably with sonié possibilities of additional employ--

ment in some of the new departments.

In addition ¢o the difect employment iﬁside__the plant, the number of workers for .
felling and transposting bamboo tht raw material of pulp will increase from the
present 2,000 people by execution of the present project, and another 2,000

workets engaged in processing and packaging industries which use rayon and cello-
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4)

phane as raw matesial will be assured of their jobs with additional 500 woskers
approximately newly required,

OEher‘ Indirect Beneﬁt

The tota’l length of the foads througb which the bamboo is transposted for KRC
amounts to about 640 ki, of which only about 15 km is owned by KRC. KRC

- owns two schiools, one hospital, two stores for daily necessities, thiee guest houses,

six mosques, and three club houses for the staflf as their welfare facilities. The

‘foads are maintained owing greatly to XRC, and the roads and welfare facilities are

used both by KRC and inhabitants of the region. By execution of the present
project, the benefit enjoued by about 20,000 inhabitants in the special region will be
ensuréd in the future.

In Bangladesh, a large part of the cayon is supplied' to the hand waieving sector.
People engaged in hand wieving that belongs to kraft industry ofa cottage scale are -

poor and have mo alternative in changmg their occupation. Connnued supply of

rayon to about 50,000 of such people can be secired by execution of the present

pioject.  Besides, many small firms are bemg operated in Chmagor:g Hil} ‘Tracts

who depend on the supply of rayon of cellophane (rom KRC and the supply is also
guaranteed b:y execution of the present project.
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APPENDIX 1

ESSENTIAL EQUIPMENT FOR BM.R. & E. PROJECT






‘P‘ART (1)

ESSENTIAL EQUIPMENT AND PARTS

FOR REPLACEMENT






Q'ty ‘ Description

'_SECTION: RAYON FILAMENT PLANT

Slurey .Sy'sten':
2 | Slusry feed pump
2 Flanged press roll
2 Plain press solt
2 sets Roll bearinig as:s.'y
dsets Seal plate
2 sets " Roll seal & cleanet aés‘y

Pnuematic Con\feyiﬁ'g System (A line)

1 o -~ Cooler & heater
Ageing Tower Ass'y
8 3 C Solenoid valve for seéva mechanism

'Ajka]i{cllulds‘é Conveying System (B line)

1 .A;ika]'i{elluldsc condenser

A.lka]i-c'eﬂ_ulbse Measuring

1 set ‘ Chain and sprocket

 Xanthation
1 set . Packi'ng, setting bolt, valve seat for dzy chuin
6 sets CS, charging pipe (reinforeed type)
6 sets Magnet brake for dry chura drive motor
2 : Rotor for Nash type pump
2 ) Rotor for Nash type pump
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Q'ty

5 sets
12

20

Lset -

set

- 1 set

§ set

1 set

Description

. Riﬁening & Filtration System

Gear set
Gavge glass

Cock

‘Acid Bath

- Lead sheet for repairing of bottom part in No. 2 tank, No.

return tank, filtrate rank, and No. 2 acid tank.
Lead piping materials for tepairing of acid bath

Acid Recovery

Repairing .ma_tétials f('n_the 1st evapmat()r vessel
Mechanical seal & shaft sleéve for intermediate acid .pump

. Worm gear for rotary \'(acuurﬁ fil_ter

Jet Laboratory

Microscope for spinnetette inspection

Projector for Spinneietce hole inspection

SECTION: ANHYDROUS SODIUM SULPHATE PLANT

Melting

Repairing materials for melting tank

Evaporator

Repairing matesials for evaporating vessel
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Q'ty Description

1 set Mechanical seal & shaft sleeve for forced circulation pump
1 : ‘ Receiver
Centrifuge
1 st P .~ Repairing pasts, fOnsi'.;ling of:
2 Basket
2 Brake pulley
2 Brake lining
5 Ampere meter
1 set Co : Agitator for settling tank
Rot:'u); Dryer
1 set Rotary burnes with gear punip for rotary dt}'er

SECTION: AIR CONDITIONING

Spinning Room

240 Air outlet régister, VS type
4 Rolles bearing for main exhaust fan

SECTION: CS, & Na,S PLANT

12sets Conductive band {For 2 furnaces)

1 Exhaust fan - -
1 Cisculation water pump, with motor, ci.
2 Caustic soda circulation pump, with motor
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Q'ty Dckriplion

SECTION: WATER PLANT

SB Type Clear‘a_tor‘

1 : SB clarifier, ferro-conciete centesr eolumn, to be modified
and rginfc')rtcd.

1 Innes equipment, to be reinforced andfor replaced.

SECTION: REFRIGERATION

Rgftigétémr'-u'nit, 440 RT for General Cooling
Repairing paits, consisting of:

Oil purnp with accessories
Oil heater

'Ol cooler -
fmpeller with accessosies
Gear {Large) -
Gear {Snall)

" Gear ¢oupling ass’y

‘Bearing ass’y

£ &

Thrust bearing ass’y
" Lever for vane ébﬁl(Ol
- Packing and seal for chamber
Pipe and ﬂaﬁr‘:gé for il cooler
Standard tools a
- Gas leakage checker

set - Condenser

e Rt e e P g e e ek e e A e et e

SECTION: BAMBOO DISSOLVING PULP PLANT

Cook ing

1 Pee-heater for digester, shell & wbe type, SUS
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Q'ty - . Description

1 set N . Desuperhea!er‘ wilh turb_o-p,ump
-1 sét . Steam_comml valve for digester
_B!Owi:n'g
1 .Gear reducet for blow rank
o Waﬁhing& Screening
2 : S pulp pump, feni;i{uga]; casing c.i.
2 - Pulp pump, centrifugal, casing c.i.

BTeaching& After Sceeening

B AP ' . Purnp for 3rd céhtti—élean'er
i _ . Agitator, type KR-4, SUS
1 set A'gitat;c‘)r for ﬂe:w Belmer chest, type KR4, SUS
1 .+ Motok for above _
1 lot - Acid proof tile and cement for Midfeather type concrete
chest . . '
1 Pinion and gear set_fdr HCI ¢hickener
1 HCl pump, cenln'fugal, rubber tined m.s.
1 Md_tér for HCl pump
1 Chlorine mixer
53 : " Nozele for Centri-cleaner
Bleaching Chernical -
llot _ Tilé_ and acid ptéof cement for N2OCl storage tank
2 Na0Cl feeding:pump, centrifugal, SUS
g | Constant volume pump, twin plunger type, SUS
1 - Motos for Constant volume pump
2

S0, blower, NGK type
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Q'ty

1 set

10

250 m?

o lset
1,000 kg
2,000 kg
1 set

1 set

440 pcs.

880 pes.

4,000 kg
30 sers

Description

ESheet Making

Chain stepless gear seducer, type 28Vb 4:1
Copper flexible pipe with fittings

Hot water pump with motof

Various knives for sheet cutting

Fly knife gear pinion

Motor for conveyor

SECTION: CAUSTIC SODA & CHLORINE PLANT

Brine Purification Plant

Brine puinp, cenuifugal gland packing seal, DK-CU type,
“30 mH, 36 m*/h, with encloted fan cooled motor, 15 KW:

2 sets - For saturafor transfer

2 sets - For sand filter transfer

2 sets  For head tank tansfer

2 sets - For dechlorinator supply

2 sets - For porifier transfer

Lining materials for clarifier (FRP)

Dﬂving unit for clarifier -

Lining materials for purified brine tank

Lining materials for filtefed brine tanks

Salt conveyor, Merri¢ type scale, with motor and starter
Magnetic vibrator

Electrolysis Plant

Graphite anode fﬁa‘te, 0.99 m x 0.28 m x 75 mimt

Graphite stein, 110 mm dia. x 300 mmL

Graphite pellet, 10 mm dia. x 10 mmL

Short circuit switch, 8,000 amp. oil immersed, enclosed type
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Q’*)’ Description
Réfrigetatidn

1 set ' Refﬁgeratidn unit, 25 RT

SECTION: HYDROCHLORIC ACID PLANT

1 set : . Hydrogen blower
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PART (1)

INSTRUMENTS NECESSARY FOR REPLACEMENT






Q'ty ' ¢ Description

SECTION: PUMP MILL -

1 set * Flow indicator for various application’
1 set co 0 Levelindicator for various application
Pset " Flow integrating recozdet fot various application
1 set Temperature indicator for hot watér tank
1set 6-point temperaturé recordet
1 lot : Wising and piping materials
T 2%ets - O E Tempel‘ature récording controller for warm water, complete with
_ control valve .
6 sets Spare controllér unit for above TRC -
6 : Amprifier s unit :
Ciser . T Lével indicating comro"er '
3 sets | 6-point temperature indicator
4 sets Bobbin resistance for above
2 sets ‘ZLijoir‘l‘t pressure recorder
2 seis DP transmitter for above
4 sets Rayon pulp consisteacy recording controller for washing, bleach-
ing, after & screening plants
1 cet - Préssufe lndl;atmg controller for rayon digester
2 sets _ Level controlles for 1st stage screen head box, with DP cell

SECTION: ClO, Plant

1 set " Flow indicator for various application
- 1 set o '6-p0mt tempetature recorder :

Tset: - . T2 -point manomeler with S{hannels

1 set Level controller for chilled water

1 set Panel board in the spot

1lot ' : ermg and piping materials

2 sets ARC 664, SO, and air ml.\lure

6 sets Rotameter
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‘Q'ly . . Description e

SECTION: RAYON MILL

i

1 set Acid ﬂow_ indicator for varic}us:applicéti'On

4 sets Flow indicator and fecorder with totalizer for steam

i set Acid flow tecorder .

1 set Level switch fos Na, SO, meltmg tank

1 set _ pH-indicating vecorder for Na, SOy .

2 sets Flow indicator with totalizer for steam s

bset - Multi-point (em_f)e'ratqr'e rccdr‘def fot'.evap()ratm, complete with -
sehsing element |

1set Panel board in acid tecovery

2 sets . . Flow recorder for NaOH in surry room

2 séts Psychrometer for temperature recorder in’ anr—condntlonmg system

1 set Panel board in the spot

1lot ‘ _ Wiring and piping materials -

SECTION: WATER PLANT

¥ set Turbidity meter for raw water

1 cet . Cond_uc:li'fily recorder for deionized water

SECTION: CS, PLANT

e
P

2 sets . Flow metex

1 set Temperature re&order for SC;, tefining unit

2 sets 6 point'té;ﬂpératute recorder for furnace .
1 set Panel board in the spot, complete mth wiring and relay system -,

7 Dial thermometer - -

2 sets Flow i integrator for sulphur dxsmbuto:

1 set ~ Alarm for auxiliary tank

1 set Instruments for tefﬁggt’at’or‘ .

6 sets HT fuse with base )

1set OCR, CT, PT for HT circuit beeaker

App. 1-9
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Q'ty

'lset
1 set
1set
1set

I set
1 set
1 set
1ot
1 set

1 set
I ser
2 séts
1 set
1 set

10
1 set
1 set
1 set
1sét
1 set

. Description

SECTION: S$ULPHURIC ACID PLANT

Temperature recorder for furnace outlet

6-point temperature recorder

Multi-point ternperature indicator

- Flow indicator for outlet air bfdrying'tm'ver'
.Flow 'indic;atinlg integrator for H,80, .

Density recorder for SO, gas

Dengity iecording controller for H, SO,

Panel board in the spot

Wiring and piping matenals

Cast iron pipes with bend for i lmgauon cooler and acid circulation
line

SECTION: CAUSTIC SODA & CHLORINE PLANT

Flow indicator (rotameter) for various application

Density recordisg contcoller for brine

- Level indicating controller for dilute brine

- pH recording controller for mixing tank

Instruments for CHI section shown hereunder are to be accom-
modated in an instrument pancl
Controllers shall be complete with control valves.
- Thermometer
- Flow indicator
Pressure indicéting alarms
Level indicating controller
Flow indicator {rotameter)

Shut down valve foi N,
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PAR#‘r (I'l!).

ESSENTIAL EQUIPMENT AND PARTS

FOR BALANCING & MODERNIZATION






QN ¥y : : Desceiption

SECTION: CAUSTIC SYSTEM

Caustic Recovery

1 _ Filter press, ¢.i.

Piping,.Valfe', Cock & Fitting

Necessary parts and accessories

" SECTION: SLURRY SYSTEM

1 set Control unit for beam scale, modified -
1 PIV, 4Hc-6:1 | |
1 set o Al{‘ell conveying system with condenser roll

~ The system ensures interchanging defivery of Alcell with the
Rayon Fitament line in an emergency case -

S Alkali cellulose feeder, relocation
" 1set Alkali-cellulose transport pipe with fittings, modified
1 set Semigraphic panel

SECFION: AGEING

One continuous ageing line to be added to conform
Alkalicellulose quality to staple fiber production

Pipfng, Valve, Cock & _F:illin 2

Necessary parts and accessories for functioning the follow-
©ing ageing inachine.

Continuvous Ageing Machine

Continvous ageing machine, hotizontal square box, with
endless belt conveyor, capacity equivalent to 15 T/D staple
[iber production

App. I-11



Q'ty  Description

1 set Conteol panel

1 cet Measuring instruments

Alkalicellulose Pneumatic Conveying System

i Alkalicellulose feeder, plastic coated

2{3) _ Blowes, 5,000 Nm?fH, with suction filtes

1 ' ~ Heater & Coolet

1 set Transport line, plastic tube

1 : ‘ Cyclone, plastéé coatéd, s,

1 ‘ Dust collecting cyclone, m.s.

1 lnterﬁned;:éfé'hbppéi_, ms.

1 set * Insulating material

1 * Alkalicellulose condensee

1 set Platform _

Tset | Measusingfcontrolling i instrument & pane!

- Tset  Alkalicellulose transport pipe with fittings, mod:ﬁed

Ateell Measuring

1 " Scale hdpper; with automatie weighing unit

1 Chate, m.s.

1 set Control panel

' SECTION: XANTHATION

Two additional dry churns as well as four diy churns existing are |
necessary (or composing thé" 15 T/D'staple fiber production line

Dry chun ass’y 7,000 L, with heat insulation

bpe’ralifgg p]i'lfohfl,: ms.

Hopper fof xanthaté, m's.

Frame, m.s.

Nash pomp, with aié ejeclor

CS, measuring tank

- B me DD D N N

e ‘ Piping, valve, cock & ﬁl(iﬁé
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Qty

1 set

1set

1 set

1 set
‘1 set

1 set

Description

Measuring instioments & panel

“SECTION: DISSOLVING

Two édditiohal_ diss'o‘h-ér‘é‘ with jvfﬁé()_Sc grinding devices as well as
four existing dissolvers reinforced with viscose geinding devices
are nécessary for composing the 15 T sfaplc fiber production
line. | Two additional grinders are provided for two dissolvers for
rayon filament line, :
Dissolver, equivalent capacity to 450 kg pump feed, with
insulation
Viscose grindes wilh pump

Measuring instruments

Dissoiving Caustic Measoring System

Autometenng systcm control panel
* Intermediate tank, 10 m® mis.

Pump, c.i.

Cooler _

Oval flow :m_c_:tér

Piping, valve, cock & fitting

Measuring/controlling instruments

SECTION: - VISCOSE RIPENING

To ¢onform the facilities to different viscose, an independent

viscose ripening line is to be installed.

Viscose B!ernding System

- Blender; 18 md - m.s., with ag\tator and insulation _
Gearpu n‘lp, c.h. ' .
Gear pump, ci,, with PIV & G-O motor

Measuringfcontrolling insteuments and panel
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1 set

1 set

1 set

1 set

I set

- -

Description

Viscose cooler, scraping type
Oval flow meter

Gra plﬁé :panel

Viscose R'i'pé'ni_r‘:g & Filtration System

“A” tank, 12 m* ms. _
Automati¢ filtration unit, complete with instrumentation
Geéar pusip, ¢.i., with PIV & G-O motor '

“D® tank, 12 m* ms.

Measuring/controtling instruments and panel

Viscose Deacration System

A small deaerator tank is to be installed in the rayon filament
line, and existing 60" dezerator tank is to be utilized in the
new staple fiber line
Gear pump, with PIV & G-O motor
Buﬂerﬂy valve - '
Panel board _
‘Measuring/controliing instruments and panel
Vacuum ejector
Structural support
Hot well tank
: l’i]:aing_;'val\'c & fitting’ U _
Discharge pump, screw t);pe, with PIV & G-O motos
Deaerator, 48%, SUS lined

Spinning Viscose Feed System

Feed tank, 20 m? \;'ilhjacket. insulation and agité.ltor
Feed pumfi,'sctew type, with PIV & G-O motor .

4z filter, subber lined

Drip pan, m.s..

Mecasuring instrument
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1 set

1set

1 set
2(1)

1 set

1 set

1 set

1 set

1 set

Description
Nash pump
Diip recovery tank, m.s.

Measuring instcument.

Filteration Medium Recovery

Recovery system, semi-astomatic

_ !’ipingt.Va_ivg,.Ccck & Fitting

Connecting piping, parts and accessories

SECTION: ' ACID BATH

Spinning head eank, 24 m? concrete, lead lining

_ Spiﬁning bath heater, carbon
~ Supporting structure, platform, stairs

' Spin.ning';c’id pumgp

Polychloro vinyliden fiber ﬁltef, 4m? x 3 sections concrete,
lead tined | |
Filteate tank, 37 in? concrete, lead lined
Cdnnecting pipiﬁg, pa rts and accessories

Supporting structure, platform and stairs

SECTION: ACID RECOVERY

Double effect evaporator ass'y, capacity 5.5 T/H evaporation,

-with heatess, pumgs and condensers
Acid pump, Si-c.i.

Piping materials and steel structure necessary for functioning the
“ACID RECOVERY" settion |

Measuring/contzolling instruments

' SECTION: JET LABORATORY'

Level gauge for pot installation
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Q'ty Desaipiion

50m Roller conveyor for maintenance room
1 sct Pot motor vibration testes
2 sets Hand press f6r pot motor maintenance

SECTION: REFERIGERATION

‘Relrigerator-unit, 70 RT for process cooling

1 set Cod!ihg unit for dissolving éaustic solution cbdliﬁg,
. COnsist.ing of:

1 . Compressor with motor

1 Evaporator ass’y for special coolant

i Condensér éss*)i |

1 ' ' Coolant ciscutation tank .

2{1) | Circulation pump with motor, for coolant

1 set ‘ Gontto] panél

1 set : b Plpmg, valves, fittings for special coolant

1 set Piping, valves, fittings for limed water

bset o Heat Ensulating materials

SECTION: VENTILATION

I set ' Ventilatos for the automatic filtration unit
1 set Connectmg ducts for supply air to the spmmng. stretching, cut-
‘ ting, and purification section
1 set ) Dainper for supply duct
Clset - Outlet register _
1set o Main exhaust ducts from the spinmng, steetching, cultmg, and

punrcanon SE(HOB (O lhe fmain e\haust fan foom

1 set : Duct supportingfhanging steel structuce
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. Q‘ty

1 set

i sat

2 sets

. @
-

N T P
8 & %

" Description

SECTION: WATER PLANT =

Liined Water Ass'y

Limed \ﬁte_r pump

Limed water pump

Piping materials for additional pump
Valve & fitting for above piping

'SECTION: AUXILIARY LABORATORY

Measuringftesting instraments

SECTION:  CS, STORAGE (IN THE RAYON MILL SITE)

CS; storage tank, m.s.

SECTION: CS; PLANT

Sulphur ¢ock

Sulphur distributor

‘Flow integrator for above

Electric furnace body

Fire b;ic‘c _

Electrode, 405 dia. x 1,800 L
'Electrode operating system

Nipple joint

* Charcoal hoppet :

’;l‘emperature recorder for furnace, 6 points
Sealing tank
-Deck for furnace

Exhaust duct

Copper plate with flexible band

Rail for hoist

Sulphur separator
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Qvy Desceiption

i Water spray cooler

1 Brinc cooler

1 Sealing column

1set Pipe for gas

1 R 12 refrigeration comp}essor, 24 RT, hermetic seal type
1set | Accessory for refrigerator

1 set Steel piping matetials

1 set Valve & cock

1 set Heat insulating materials

I set Platforim, stair and support

1 set 500 KV A transformer, with accessories

SECTION: BAMBOO DISSOLVING PULP PLANT

Bleaching & After Screening

1 Jordan typé light refiner, conical type
Quantity and application will be decided after test result in
the actual production line obtained

SECTION: ADDING AGENT SYSTEM

2 zels Tank, 1.5 m?, SUS

2 sets - Agitator with moetor, SUS
1set Spray nozzle, SUS

§ set Piping materials
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PART (IV)

. ESSENTIAL EQUIPMENT FOR PRODUCING

RAYON STAPLE FIBER






90

%0
90
120
120
. Lset

50

1 set

1 set

Description

SECTION: SPINNING

' Spinning smachine, cépa.ci't'y. equivalent to 15 TID stap!e
fiber pr:oduttion,. 80 ﬁdsitibns, double sided, each two
spinning pdsitions are combined to one godet.

 Each side is cquipped with a sécond bath trough and 2
separste motorized PIV for driving godet draw-off rolls
and spinning pumps. _

The machine is supplied with an enclosuré having counter
i\-e'iglitedlslid'ing access dooss on each side.

The flol'!o;wing patts ate supplied with the machine;

Spinning purap, high pr:ecision gear ‘l)"'pe, 28 ccfrev., with
outer gear

Mounting bracket for spinning pump, body c.i.
Gooseneck, with connector
Spinnérelté, AujPe alloy

Séinnefeﬂe holder, hard rubber, with nozzle i‘ap. disc,

packing, nut, etc.
‘Th'rcad guide ass’y
Godet wheel

Hand c;'nt for waste fiber

Materials for hard lead parts and lead plate for lining

2nd Bath Make-up

2nd bathk make-up consisting of;
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Description

Materials for hot water tank, 5 m? m.s,
Steam injector for hot water eank
Steam injector for bath supply pipe line -
Pump, c.i. ' |

 Piping, valve, and fitting

Measuring/controlling instruments

Enelosvre and Ducts

Materials for enclosure doors, exhaust duct and connecting

~duce for s;")iﬁ'n:ir‘lg machine

SECTION: JET LABORATORY

The following esséntial equipment are (o be added to the
existing laboratory.

™ yer

Ultrasonic cleaner

SECTION: STRETCHING & CUTTING

. Stretching machine, capacity ‘equivalent to 15 TID staple

fibér production, double sided, equipped with draw rolls
each side.” The Rolls are composite type, including replacea-
ble phenolic resin bodies.

Lead materials for stretcher

Materials for enclosure doors.‘exhaust hood and dsip pan

. Cutter, capable of cutting up to 900,000 dénier tow, centri-

fugal type, with a pull roll and enelésure cover.
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1 set

1 set

1set

2

3(1)

© Deséription
Chip conveyor, with materials for énclosure cover

Strobolight

SECTION: PURIFICATION
Distribution chute, with'sivi?elﬁng device and cover
Sluice pan
Purification machine, capacity equivalent to 15 T/D staple
fiber production, conveyor type, multiple treatment system
including flecce forming device, first washing, desulphuring,
sccond iVashiﬁg, blééching souring, third washing, and finish
treatment sections

Squeeic 1ol ass’y, equipped with chute

Belt conveyor with beater, from the squeeze roll to the

Mleece feeding device

Materials for enclosure, exhaust hood, covers, connecting
duct

Materials for supporting structure, platform

SECFION: PURIFICATION SOLUTIGN SYSTEM
‘n\-!'ateria!s for s!uicc.'balh ,ank. m.s., plastic lined
| Cent!ifggal pumpé Sic.t
Heat exchanger, ilmpervious graphite

Materials for desulphuting bath vank, m.s.
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Q'ty

2(1)

2(1)

2(1)

20

2{n

2{1)

2{1)

2{1

2(1)

Desctiiatibn
C.en'lrig.ugal 'punip, ci.
Heai exchanger, s,
Mat_eriél_s_ for i.)_leachi;;;g.bétllx tank, m.s. pl.astic lined
Cenuil'i.agaél pump, Sl(‘! |
Materirals. for &a.OCi, m.s;, plastic lined
Materials for s{)u.ri'rig ba;til taﬁk, m.s., plastic lined

Ceﬂts;ifugﬂ pump, Si-c.i.:

Materiats for .fi_nishiﬁg Bath tank, m.s., plastic lined

Centrifug:ﬂ purﬁp, sUS
Heating .cén_i], sSuUs

Materials for hot water tank, mi.s.

“Steam ifljéctOf

Centrifugal pump, c.i.

Dissolving tank, wi'thjjacket and agitator, SUS

 Storage tank, with jacket and agitatér, SUS

Cemlif:ugal pump, sus
Mete ring; pu;ﬁp, volumetrie type

Materials for washing bath tank, m.s.
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2{1)

1 set

1 set

1 set

1 set

Description

Centrifugal pump;_c.i.

Steam injector

Materials for recovered water tank, m.s,, plasti¢ .lirl:ed
Centrifugal puinp, Si-c.i.

Scale

Piping, _val\:'f;, cock &' fitting necessary for funccio:nning the
“PURIFICATION SOLUTION SYSTEM® and the *PURIFI-

CATION MACHINE®

Measuring/controlling instrumeénts

SECTION: DRYING

Fleece feeding unit, c‘bnsisﬁng‘of‘a hopper, a lattice conveyor

with a comber, 2 feed conveyor and drive unit.

Dryer, capacity equivalent to 15 T/D staple fiber production,

suction drum type, with pre-drying zone, intermediate fiber

_opener, after-drying zone and cooling zone.

Air heater can be operated with high pressire steam to get
optimum drying efficiency.

A fine opener opens dry staple before delivery.

Preumatic transpbn system, cofssisl'u‘;g of a chute, a blower,
ducts and 2 static condenset, to feed fiber into a baling ma-
chine,

Intake & exhaust duct

Materials for supporting structure, operation deck
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Description
Measuringfcontrolling instruments

SECTION: BALING

Baling machine, capacity 15 T/D in product, pressing force:
100 tons ' -

Scale, balance type
Hand truck, ms.
Oil pump unit

.Opcra{in'g pa.ncl
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~ FINANCIAL STATUS OF KRC






'KARNAPHULI RAYON & CHEMICALS LIMITED
Balance Sheet as at 31-12-1978

AS AT

“FUND POSITION

- PARTICULARS 3061578 | 311278 | Soures | Apphication
A}  CURRENT ASSETS:
‘Cath in hand & with Bank 18.83 1895 - 6.32
Trade Debioss . . 535 831 - 255
Advancé, Deposit & Frepaymaats 22080 23386 - 13.06
Inventories incl. Loosz Tools ¢te. £52.33 £802.37 49.96 -
ECIC Current Account 93.281 68.38 - 22.43 -
" Sub-Total: 1,193.12 1,130.37 - -
B) CURRENT LIABILIT(ES:
" Bank Léan (LIMJLAM) includieg N o
L piovisidn for Intcrest 359.23 356.23 27.00 -
TFrade Ceeditors for Goods & Exps. 225.72 247.79 2207 -
B-CIC, Pacea - - - B
‘Curseot Lizbifitics of BSRS Loan 2241 2543 262 -
‘[nterést on Assuined Yen Cradit s 31946 - 413 -
Creditors for Other Finance 7436 85.00 11.64 -
Excise Pty & Sales Tax 6691 6593 - -
Xamaphali Paper Mills Led. £00.30 55383 . 36.49
- SRDA Grant . 10076 © 13228 39.12 -
Dawood Corpotation Led. 9558 26.84 0.86 -
SubTotal: 1,590.94 1,651.35 - -
€} Working Capital {397.82) (522.48) - -
D)  Fixed Assets 21 Cost 247101 2,533.26 - 5295
Less: Depreciation 50868 954.26 45.58 -
Net Fized Cost 1.565.63 1,579.00 ; ;
€) NET ASSETS: 1,i672.81 1,049.52 - -
FINANCED AS FOLLOWS: |
A}  Capitd & Reseric _
" Share Caphtal 45009 §50.00 - -
" Advance against Shase Capital 71060 710.60 - -
Marine Risk Résérve : 0.57 0.57 - -
Tax Hobilay 2570 9579 - -
Profitf{Loss) Account Balance (1.830.26) {1.91855} - 11229
SubTotal: {57299) [692.28) - -
B} Bowowed Capital _
| 4%% Debentore (Agrini Rank) 41452 144.52 s -
Yea Credit [Assamid) 851.74 853.74 . )
Yéa Credin (Unsssimed) £31.38 431.38 - -
Grant for Reconstruction and
Rehabilitation 5.26 4.26 - -
Arnrgal Development Progranme 999 9290 - -
SubTotal: 1,743.80 1,741.80 - -
€)  Eguity and Loan 1,167.81 1.019.52 20987 229.87
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KARNAPHULI RAYON AND CBEMICALS LIMITED

Profit and Loss Account for the month of Dec. 78

{Vahee in Lacs)

PARTICULARS PR S I W B T
sNCOME: |
Local Sal {Rayon & Dilghane) 300,39 11253 $30.33 598.98
Export Sak (Rayon & Dilphine) 257 6.23 21.72 36.70
ChemicalsfRecarétiesSeovices 12.64 16.47 63.26 65.95
Export Rebate/XPL (Rayon & D) 20 1.10 a2 544
Foual Income: 116,60 136.38 T 619.43 708.07
EXPBSD!'I;!JRES:

3) Vasiasble Cost _
Raw Materials incl. Packing i238 4288 179.24 171.19
Stores and Spares 14.16 6.28 " 6400 37.32
Uiiitse s 36.05 36.23 150.67 15208
H & T Expéases 35 35 395 210

Sub - Total: 93.43 85.79 39837 36249

b) Fired Cost
Salarics and Wages 2122 18.22 127.34 10932
Dhpeeciation 11.39 1283 46.37 53.66
Insurance £8 48 110 410
fnterest 675 675 40.50 40.50
Onesheads 708 7.39 1119 4391

Sub - Total: 47.62 45.85 259.50 25349
Fotsd (A & B) 141.07 13364 £57.87 614.18
Less Stock Adjusiment (2627} (0.59) 79.85 124.44
Cos of Sales: 11430 13995 737.72 73862
Frofitl{Loss): 1.70 $.43 (11829) ~ {30.55)
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 APPENDIX 1l

- BASIS OF ESTIMATION FOR IMPLEMENTATION

* AND FIELD SERVICE COSTS OF BMR & E






Basis of Estimation for Implementation and Field Seevice Costs of BMR & E

Basic data to estimate the |mp¥emen(auon and field service costs Ils!ed inn Table 8-1,
as “ell as the field s.ennce cost guen in Tab]c 8:2, are dlscussed below.

(1)  Ocean freight and marine insurance
(2) tatand transport and handling thlarge
(3) Cost for civil work
4y ?31:)5! for '_binildi;ng
(5) | Cou for eréf‘:ﬁon.wc‘-rk
(6) Fee for erection ga'pérv'isors
@ E‘ee for test run supervisors
(I) Ocean f‘reight and Marine Insufance

The foHowing costs ate described in Table 8-1.

Maclﬁhety & E@piprﬁem‘(FOBl) 2,806,645 Thousand yens
‘Construction Materials (FOB) 65,540 Thousand yens g
Total | 2,872,185 Thousand Yens

_ According to past e'xperienée, the &ean leeight and marine insurance fee required
for plants of a similar type exported to other counteies near Bangladesh were approximately
3.5% of the FOB costs (Machinery & Equipment, Construction materials).

Hence,

2,872,185,000 x 0.035 = 100,526 Thousand yens
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Disregarding fractions, the cost for this item was estimated at 100,000 théu’éaﬁd yens.
{2) Infand Transport and Handling Charge

This cost is éﬁtﬁliatéd at 3,876 ,000 ihdusahd TK in Table 8- 1‘ Expenence shows
that this cost is approximately 1 5% of the sum of (i) Machinery & Equlpment CIF cost, (u)
Engineering fee, and (iii) Cost for supenlsmg

Based on this assumption, we obtained,

Machiﬁery, Equipmént & Construc-

tion Materials (CIF) _ 2,972,185 Thousand yens
Engineering Fee 269,160 Th@usé'f:d yens
Supervising Fee 117,000 Thousand yens
Total | 3,358,285 Thousand yens

3,359,000,000 x 0.015 = 50,385 Thousind yens

Calculating 2t an exchange rate of TK 1.00 = ¥ 13 and cbu.lﬂlling' up the fractions, we estimated
this cost at 3,876,000 TK.

(3) Cost for Civil Work

The cost of ¢ivil work is estimated a1t TK 1, 166 000 in Tab!e SJ which was
calcutated based on data gi\en in the tables below.

b

) Volume of Concrete Struétuces and Machine Foundation (m?)

Suple | Fidament Dissolvieg - CcC. és, cio, 1,50, Watec
M Flan . Pulp: lart | #lamt Plant Plant Trum’e'-l Totad

=l 2l Plaat ay an . an . Pb.nl
Concrete Stroctures 45 - - 100 - e <o ey |90
Machine Fouadation | 195 12 15 s 30 3 - 3 263
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Unit Price of Concrete Struc‘u_u'ts' and Machines
Foundation per Unit Volume (TK/m?)

© Matariat * Casting Frame’ fron Work Casting Toial

Cost ) Fitting Cost Cost _ Cost .
Concrete Strscture . S 288 128 10 .84 2612
Machine Foundation 2,380 S 6% ') 64 2,518

Hence,

Conistruction Cost for Concrcte

Steuctures | 190x2,612=TK 496,300
Machine Foundation Cost 263 x2,548=TK 670,100
Total = S - TK 1,166,400

(4)  Building Cost

. - The building cost is estimated ai TK 2,079,000 in Table 8-1, which was calculated

based on data shown below.

Building Expansion and Modification Area
' (Totaled m?)

Rayon S.F. Plamt | carbon Bisu?i:hidé Plant Total
Expansion | 46 | 600 | 1,063
BMR ? 272 | | 272

Cost per unit afea for 1-storied buildings :
(including material cost) ' ¢ TK l,'iOO.’m"

Cost for building modification pet unit area ‘
(including material cost) : TK 1,000/fm?
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Hence,

BMR Cost 1,063 x 1,700 = TK 1,807,000

Expansion Cost 272 x 1,000 =TK '272,0‘00
‘Total - TK 2,079,100

(5) Cost for Ereétion Work

The ¢ost for erection work is estimated at TK 1,090,000 in Table 8-1. Chapter 7
details the weight of the machines and equlpment to bc erectcd and the required man-power,
which are summanzed in the tab!e be!ow.

Man-power Required for Plant Machine Eréction,
Replacemeirt and Connéction Works {Man-day)

Machine o Estimated an power {manday) - ..
Wzight _ Direct Work : Indiréct Wock
. _ {net ton} : : L ‘ )

Plant 2id Work Divisions o I . Total : Assa'..tanll ] Sapctnsor:
Rayoa S.F._Plant Apgrox. 530 Approx. 5,400
CS, Plant - : ‘ _ . Approx. 40 - Approx. 450 !3,300
I.’ipi'ng, Wirwg and Onhee
Construction Works fos the Appiox. 350 | Appiox. 7,400
Abo_ve Plants :
Dissofving Pqu Plant - Approx. 1,500 9,900 2,100 2,000
szon F. lel C C Plant
Salphuric Acid Plant .
d‘!onnc Dioxide Plant ’ Approx. 320 Approx. 8,400
Water Treatment Plant
Connection Work
Deficient Work - LY D s00

1,650 26610 Cos100 | 3,500
Total - ——

1,050 34,740 3,500

-
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Assuming the wage level,
Skilled workers  TK  800/man-month ... 2 -
iled workers fman mom. .0%  Average, T 560/
L ran-month
Ordinary workers TK  500/man-month ... 80% man-men
Supervisors  TK 1,200 man inonth

and 25335? Eopefatién per mionth, the toral personnel expenses will be

34,740 x 560 © 3,500 1,200 23,654,400 .
S + e = — - =FK 946,176
- 25 25 . 25

Add 10 this TK 144,000 estlmated as costs for electsic power, e\(pendab]es temporary work,

leased constmcuon machines, too]s etc the total cost amounts to,
946,000 + 144,000 = TK 1,090,000
(6) Fee for Erection Supervisors
This ¢ost is estimated at 117,000 thousand yens in TFable 8-1. In this estinrate, the
' sﬁpewis'()r fee for BMR work is not included because the guidance work is 'présuméd vnnedessary;
the estlmate cOvers only !he madnnec for the rayon staple f'ber plant and those rcqu:red for the

expansion of the carbon dlsulplude plant.

The basis of estimation is outlined below.
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Period of Supcovising fte
Division Qualifxation Rumber Stay {Thousand
: - {(3Month) Yen)
Project manager, awconditioning Chief Enginter 1 32 25,770
and main piping i ‘ '
Spinkiryg - finishng machine Qualificd Enginter 2 & 12,240
Enginces 3 45 12,850
Viscose produciion, cootng, Qaalifcd Ergincer 2 B A 12,015
batinz machine Erginces 4 105 20,130
Ancillafy égaipment (2cid barh Qaatifud Engineer 2 6 9.840
circutation, 2¢id bath TeCOVEeY, Erginzer 1 4 7,310
purification soh:ticn, plussbisg : '
work)
Electiica equipmént, wing “En-g;;:geet 1 3 5670
Iastcuments, instromentation Engineet 1 3 5,670
wiring, piping :
Totsd 17 635 #7055 _

Distegarding [ractions, the total cost was estinated at 117,000 thousand yens.

(7) Fee for Test Run Supervisors

Tﬁis cost is estimated at 2!.000 thousand Yéns in Table 8-2, which {vals ca‘cdlatéd N
based on the data given below. } ' '

Disregarding fractions, the total cost was estimated at 21,000 thousand yens.

. Feiiod of Supenising fee
Dcision Quralification Nuymber Sty . (Thoosand
(Monih) Yen)
Viscose prodaction STilled Qutificd 3 3 - 6,360
Eaginezr
Acid bath circetation, 2cid Sk illed Quatificd 3 3 6,350
tath recovery Engineet
S —
Spining ~ balng Skifled Quatifaed 3 3 6,350
E=gineer
. ]
Toxal conieced Erginder 1 1 2,270
P — - m
Total 10 10 21,350
L
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APPENDIX IV

PLANT-WISE BREAK.-DOWN OF

MACHINERY & EQUIPMENT






BREAK DOWN PRICE LIST

. Unit= 3,000
. Tk.i=Yen 12.987
$1=T%. 15.9 = Yen 200

Section & Plant for REpﬁ_atement Price in Yen ' : Price in Tk, Remarks

Rzyon Filameat {incl. Acid Bath . o

for Filareent) 139,930 10,775
Anhydroos 35,900 2,764
Alr Conditioning 4,250 327
Cs, Plane 20,976 1,615
Water £4,250 ‘4,955
Rtfrige;ztioh 20,850 1,605
DXE Pla 191,820 14,710
C.C.Plamt 170,759 13,148
Iastrument _ _ 120 3320 11,80, pipe inchaded

_ Toul Yen 691,940 (FOB) T 53,279

tnsarance & Freight {343%) Yen 24,050 B
CIF Price Yeo 716,020 Th. 55,130

BREAK DOWN PRICE LIST

Usnit: 1,000
Thk. 1= Yen 12,987
$ 1 =Tk 15.4 = Yea 200

Section & Plane . : Section & Plant - -
_ Pixce Frxe - . Price Brice
for Balarcing & in Yen in Taka Remarks foe Expansion in Y in Tak Remoarks
Modeinsation - (RSF) in¥Yen inTaka
Pulp Mcreellization 193,350 14,853 Spinning & Jei Labo. 205,840 15.850
Xanthation & Dissohing 182,170 14,022 Sutechicg & Cuting 109,160 8,405
Ripening & Fdtration 384,365 29,591 Purification & Selstion 242,320 18,663
Acid Bath Circ. & Recow. 184,529 14,208 Mying & Baling 154,260 11,873
Refrigenation & Ventd- 61,350 5724 Hlect. & Instrumant for 96,320 2,417
‘Gon . . Spin Baling
Laboratory 35850 2,838 #iping & Ducting fox 41,270 3,178
: o . above Area :
Wates Piant 12300 993 N . . :
] _ - . Szeel Structute 15,440 5,189
CS, Piant & Storage 124410 9,5%0 - -
) TOTAL 864610 66,375
DEP Plant 10,180 781 Jordan - - - -
Reficer Insurarce & Freight 30,690
Elect & Instrument 78500 6,045 : {3.48%)
for Yisc. Sécton
Pipirg fo Visc. Section 47,050 3625 CIF PRICE £94,700 68.592
TOTAL 13158635 101,308 ' ‘ : .
{rOB) SUPERY, FEE. 117,600 17 persens
: N 63.3M0M
thsurance & Freight 45,830 ' )
{3.45%) CONTINGENCY 100,000
CiFPRICE Yen k. Yen Tk
1,361,455 104,833 L1700 £5.600
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APPENDIX V.

PROCESSING TECHNOLOGY AND EQUIPMENT

'FOR RAYON STAPLE FIBER






Processing Technology and Equipment ot Rayon Staple Fiber

BTMC’s capacity to produce cotton yarn is about 930 thousand spindles, and also
BTMC and HLD have enough capacity to ¢onsume these yarn for making various cotton fabrics.
Ra‘fon staple fiber is a kind of cellulose fiber simitar to cotton and is a man-made fiber the
charactér of which can easily be adjusted to desired value.

: To produce better blended yarn, it is desirable that their staple length of each
component fiber has the same staple length and that the elongation of blended fibes is higher
than that of cotton. The seaple kength of rayon staple fiber can easily be adjusted to the length
of the blendéd ¢otton. The clongatlon of rayon staple fiber is higher than that of cotton, there-
fore good blended yarn' can be pioduced by using cotton and rayon staple fiber, provided that

the paraimeters of both fibers are comclded and optimum operating conditions for blended yam
are applied in manufacturing process. '

fn the case of ﬁrﬁduﬁiﬂg polyestescotton blended yarn, the same equipment and
manufacturing technology as cotton spinning can not be used because the character of polyester
is quite different fiom that of cotton.

However in the case of producing rayon-cotton blended yamn the same equipment
as that of cotton ¢an be used with minor adjusiment owing to the abovementioned reasons.
Moreover higher efficiency and less waste arte expected in rayon-cotton blended yarn production
by the feason of uniformity of rayon stap!é fiber.

The quality of raybn{'élton blended yarn is almost same as that of cotton yarn,
provided that the blend ratio of rayon is kept less than 20% and adequaie opesating conditions
are agplied. Espcclz]ly the d:y properties are same as that of 100% cotton yarn because the dry
tenacity of rayon staple fiber is almost same as that of ordinary Indian cotton.

But properties of raybﬁ{ouon blended yam are a little inferior to 100% cotton
yarn and eSpecia.“y durabﬂify for caustic soda of rayon is lower than that of ¢otton, then in
drying and other wet processes the adequate operating conditions suitable for rayon should be
applied for blended yarn. Namely the caustic concentration must be below 7% in terms of
NaOH and instead of using high caustic treatment NaClO, bleaching is ﬁreferab!e.
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fn conclusion, the existent textile processing equipment can be applied for rayon-
cotton blended yarn production as long as the adequate operating conditions are kept and 100% ‘
cotton yarn can alinost be substituted by rayon-coteon bleaded yaen,
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