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This Is a project on ths manufsoturs of PVO

insulated house wiree.

PTO Is by th far ths most widely ussd plastio as
sn insulating and sheathing material in ths oabls industry*
Ths PVO insulstsd oablss offer certain teohnloal and econo-
mical advantages* for osrtaln applioatlons, whioh oannot bs
matched by rubber (eynthetio or natural), polythene or any
other plastio* Therefore, ths uss of PVO oables is fait—
Inorsasing for a variety of applioatlons Inoluding household

wires*

PVO is toughl rssiatant to ohemioal and raicro—
blologloal attacks. Ths fsw ohsmloals which do attack ?VC
ars not llksly to come into oontsot with ths Oabls of s
normal public distribution aystem* In an industrial plant*
hszards oould arise froa contact with concentr—.teci sulphuric
sold* hlgily chlorinated hydroosrbons* oresyllo acid*

pyridine, furfural and kstonss*

PVO doss not support oombustlon. It is rsslstant to

sbrsslon* to penetration and to permanent deformation.

afraaatsrtiitVM ,aC..BBLatfftsfl .ia I'

1*  Immunity to oorroslon* abrasion and moisture*
2* liow weight snd overall physical dimensions of ths oabls*

3* ‘aay flexibility.



4. Ability to sustain sovoro banilng.

5. assistance to the effects of D.3,Voltages.

6* Pipe retarding properties*

7. High resistance to ageing and oonssqusntly prolonged life.

3. Negligibly low vater absorption.

9. Bright and attractive oolours.

10. PVC oablo coverings an adequately tough and do not oall
for additional proteotlon In tho fom of expensive
oonduits or enoased wiring systea.

11. It oan bo sunk Into tho plaster of new buildings for
oonoealed wiring. The Installation Is much simpler
even In most easily oooesslbio plaoes such as roofing*

12. Highly resistant to oil, grease and most of ths oolds
and alkalies where as rubber Insulated oables suffer
danage duo to grease, oil, eto. and are vulnerable to
deterioration by paints, distemper, eto. that nay be
applied on tho wiring, and aa such require pa proteotlon

like braiding for many purpoeea.

The manufacture of house wiring oable le reserved
for 33Z unite. Tho demand for PVC Insulated housewire la
expected to grow In view of the faot that rubber insulated
housevire, the main competitor, la relatively ooetly and is

in short supply.
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Quite a lot of literature ia available regarding the

development of oable industry, M«2*5»4*5. A brief sumary

ia given belowi—

Traolng the origin of elaotrio oable, it was nearly
150 yeara age that the firat oable waa made in U*K. One of
tha artlole olearly explains tha advantages and draw baoka
of various materials used ae insulant for an eleotrlo oable.
Tha extrusion plant whioh waa in existenoe in tha oable*making
industry was equipped for uae with rubber and the operators
were familiar with thle material. It i1a not surprising,
therefore, that tha oable makers did not tats a very active
part in tha Oarly development of plastloiaad vinyl resins.
Likewise, the rubber industry generally did not beoome actively
interested in the now materials until they wore generally

sooepted.

The use of plaetloa in oable before the last World
War waa virtually unknown. During thla war, tha supply
position of rubber beosne very difficult eapeoially so in
Germany, and PTC cone in as s handy material. Plasticised and
oonpoundsd PTC haa alnoe then been aoknowledged all over ths
world aa an ideal Ineulktlng material for thla purpoae. In
Germany, the development of PTO aa inaulating and sheathing mat*
erials waa rapid and by 1962, tha share of PTO power oablea was

over 90" on the length boola.



A detailed report on tba initial development of Indian
‘able Industry appeared in the report of the national
productivity council.6 According to thia report, we had
the firet oable plant* the Indian Cable Company Limited (10C)
in 192?* It waa the only oable unit before 2nd World War.
The national Insulated Cable Co* of India Ltd* (NICCO) waa
established in 1942 and equipped for the manufacture of all

types of house—wiring cables*

In 1960, the Government of India eet up a striding
ooamittee for proparing a progressive substitution programme*
The firet measurs introduced was substitution of aluminium for
oopper conductors* It may surprise many that in 1962 when the
European manufacturers were still using oopper* India pioneered
ths use of aluminium In cables* Today, aluminium haa alaoat
ooapletely replaced oopper aa a oonduotor in doaeetio oablea
aa well as power cables* The Aluminium Industries Ltd*

(ALIH9) was tha first unit to introduoe manufacture of

insulated aluminium oonduotora*

In India,the produotion of PVC insulated osblss
started only after independence* 3leaene were the firet to
introduce PVC oables in India* Tha beginnings of PVC osbles
were aade in a small scale and the euooesa was so rapid thst
by 1962 ths nuaber of PVC oable manufacturers rose to 117
units, most of them being saall and medium slsed units* Ths
actual produotion of rubber and plaetio insulated household

wires rose from about 44 million core metres in 1959 to 364



Nov—a—daye, pleetio insulated, especially PTC
insulated, household vires are becoming more and more popular
and are fast replacing the use of rubber insulated wiree for

housewirings*

Brig.S. Ramachandran has given a ooaprehsnsive report
on the latest development of oabls industry in India and he
successfully compared the oharaoteristio properties of ths

Insulating materials suoh as TUPS, impregnated paper and PVO*

sA JEsaaaEUsi

XLP3 Impregnated PVO

Property Ppapgr

1. Dieleotrio lose faotor _
(tans) at 50 ope A 20*0 0.0002 0.004 0.02-0.10

2. Dieleotrio oonstant 2.3 3.5 4.0 —8.0
at 50 ops A 20*0

3. Volume resistivity at 1019 1016 1016
20*3 in ohm—om.

4. Tensile strength (MH/a2) 15 — 15

5. Max.continue ie conductor 90 65/70 70
temperature in *0.

6. Max.conductor temperature 250 160 160
at short circuit in *0.

7. Ekaergenoy overload In *0. 130 110 95

8. Klongatior at Break. # 500 — 200

9. Dislsotrio strength 60 40 25-30
EV/imra

10. Speoifio gravity 0.92 1.0 1.4

11. leeistsnoe to abrasion good —~ good



12.

13.

15.

1b.
17.

Property

Deformation resistance
at 150*0

Ageing resistance at
100*0
120*0
150*0

tasistanqo to moisture
penetration.

Reelstance to fungus

Incidence of failure

Fire reaistance

XLPB

good

exoellent
good
moderate

good

good

low

poor

Impregnated
paper

good

good
moderate
poor

excellent

good

low

poor

PTO

poor

moderate
poor

exoellent

moderate

exoellent

Tha manufacture of houae—wiring onbles la reserved

for development In tho small ooale sector by government

regulations.

Considering the above factor It is worthwhile to start

a email aoalo unit for the manufacture of houeewire oable iIn

Kerala both froa the manufacturer’a aa well aa from the

customer's point of view*

literature Surrey — leferenoes are given in Appendix — I*
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Tha proposed unit Intenda to aanufaoture tha following

PTO Insulated oablea and pleetio wirea.

Satl™al ffircaaraflQUanall Apniioantiona

.gna.€L.2gn”".?Xx

1*5 aaZ? ’or ordinary light load.

2.5 aa2 ordinary plug points

4 tan power plugs

6 A 10 ma‘2 motors,
gutttejrttti.

Plaatlo wires are more flexible than the PVC Insulated

oablea beosuae they nonaaly are aade of a large nuaber of thin

wires.
ITotof ~4m ffminnl
T catgfrAUtrgl o 2 Aplications
a.ate»
14/0.2 aa’ Por light load (0O—watt bulbs)
23/0.2 ma2 Upto 16 watt bulbs,
40/0.2 an2 Ordinary plugs.
60/0.2 aaA Power pluga.

Tha unit also has facilities for aanufsoturlng tha

following typesi-—

1) PTO insulated ssrrloe drop wire. It oonsists of three
PT3 insulated entwined wires and ia uaed for aerrioe

oonasotlona.



11) Plat typa PTO Insulated oord consisting of two parallel

vinyl ineulated wire for eleotrloal apolianoea.

111) PTC Insulated oontrol oable for (s) eleotrloal applianoee
(b) low tension oablea for automobllea (o) Indoor tele-

phone wire and (d) wiring of ewltoh boards.

In all the above oases* eaoh oore oarrisa ourrent lose
than 10 mperea, These are suitable for use where the combin-
ation of ambient terapjrature and temperature raise due to a
continuous load in the oonduotor does not exceed 70*C. The
unit intende to manufaoture only 250/440 volta grade, whioh
oan be used for single phase and 3 phase syetea where the

voltage between eaoh oonduotor and earth doee not exoeed 250 V.

3.1. "3law oftacti—

Tha flow oharts for the manufaoture of PTO insulated
oablss and wires ars given in Appendlx—Il. The details of eaoh

etep Is desoribed belowi—

3.1.1.

Slnoe it ie Intend to buy copper wires of approximately
3.2 mm. diameter, thle step le naoessary to produce thin wlree
of else, 3VO 20 to 42, for the manufaoture of plaatio wlree.
This is dons with ths drawing maohine In the unit. The
drawing maohine is usually equipped with a number of dlee
made of diamond. The reduction In diameter that call be obtained
by a aingle die ia approximately 12 to 15>. So the number of

dies should be chosen ao aa to get the required diameter.



3.1.2. 3unohln/;t—

It oonalata of twisting a group of wirea together —
in ths bunohing asohins — with ths ssas length of lur for all
strands without regard to romdnaaa or geometrio arrangement.
This in for oopper wires used in the manufacture of plastio
wirss. In the preaent projeot, the maximum number of wires
used in a plaatio wire is 60, and bunohing of this nuaber

oan be done In one step.

3.1.3. Pa—teaty: jGs, .«mdaqt/s»—~

Ths oonduotor is pre—haated prior to its entry to
tho aross—hsad, usually to a teaporature just below the
prooessing temperature of the PVO. It is done by passing
an eleotrio current through a ahort section of the oonduotor
so that heat la generated, by ohalo realatnnoe. The preheating
of ths oonduotor preventa premature shrinkage of the hot

plastio away from the oonduotor surfaoe.

3.1.4. ?re-AS,ltar <r P\C,
In order to exolude ths moisture absorbed by ths
granules during atorage or prooessing, the notarial is dried at

about 90*0 before being fed to ths hopper of the extrudsr.

3.1.5. foaaittgn

Ths ooatlng of wire with PVO for eleotrionl use is

achieved in the following sequence.

3.1.5.1. 7?ar—offi— A wire tensioning and pay-—off unit carrying
the bare wire drums —*eleassi the wire under proper tension to

the oroas—head mounted on the extruder.



3.1*5*2. Dieal- Twotypea of dies ereueed| "pressure"
dlee end "tubing™ dies* The tubing die extrudes a thin—wall
tube around the oonduotor* This tube ie drawn by vsouua
on to the oonduotor after it Isavee the die* The veouua te
pulled through the clearance btween the oonduotor and ite
paesageway through the aroee—head. In pressure dlee* the
molten plestio oontaote the wire before it leavee the die

while the melt le still under some presmars.

Tubing dlea require a larger oleamnoe between
oonduotor and paeeage beoause vacuum must be drawn through
that olearanoe* "or tubing dlee* the lands are parallel
and their length ie equal to the final covered disaster
whereas preeeure dies have no land, and the plastio goes

through e converging, tapered annular passage.

In both types, the oonduotor passes through the

oross—hs d through a 'guider—tip"” whioh is axially adjustable.

3.1*5*3* Extruder andgrose—headt—- PVOgranules are fed to
ths extruder ea oold granules and heated to the required
teaper ture (150 — 190*0)* For colouring, the required
quantity of oolour maeterbatohee ars mixed with FVC granules
before feeding to the hopper of the extruder. The granulee
aelt and ths molten plastio ie foroed through a aorean—paoh/
breaker 'mlate eaaeably. The orose—head die mounted on the
extruder changes the direction of flow of the PVC aelt by

90* and thus enablee the wire, whioh it receives straight from

the pay-off unit, to be coated. The wire passee through the



oentral hole of the nipple holder to the nipple whioh oentree
with the die for oostlng. The outside of the nlnpls holder
is so profiled that it guidss the flow of the melt uniformly
ell over tho annular spaoe between the nipple and the die
opening* A temperature controller arrangement autoaatioally

maintains ths temperature of the various zones.

3.1.5.

The ooated wire emerging from the die paassa through
ths long water—trough and gets oooled. It is ths oooling
operation that sets the shape of the produot. The rate of
oooling affeote ths produotion rats as well as ths properties
of the produot. The ooated wire must bs oooled sufflolently

to allow oolllng withoit permanent distortion.

The air—gap between die and oooling bath Influences
the appear <e of the insulation. The air—gap allows the
surface of the coating to beoome annealed and to obtain e
gloss as well aa to reduce stresses. The gap length varies
aooordlr& to the linear speed of the ooated wLre. The ooated
wire leaving froa the oooling trough Is given a maohanloal
wipe to foroa excess water and to dry ths coating before It Is

measured.

3.1.7. Heasuringi—

Ths length of the oovered produot Is msssured by -
linear asaairing unit operated by the—V'I*]j ,bje oable passing
between two rollers.

| Acc jn / (13 -

f r» ItbUOA™ |
Initials 110 |



Th* diaaeter of tha coated oonduotor la aeaeured
raeohanioally or eleotrioally, Tba aoantrloity of tha coated
wire la ttoaaurad, whioh Is vary important aa tha oonduotor

oust ba centered In Ita Insulation.

Spark taatlng for Insulation la provided by passing
ooated wire throuift a high voltage field or by tha gliding
oontaot with a metal electrode at high potential. |If thore
are any breaks, pin—holes or thin spots in the covering, a
oirouit 1a completed with tha oonduotor md a algnnl buzzer
or light ia aet—off. The deetruotive effeot of the spark
marce the faulty eeotlon so that it oan be out out or
repaired Inter.» If only a couple of faUlte are registered

in any hour the Una 1ia considered satisfactory,

3.1.9. 7~ake—upt—
fhe main oriteria for pay-off and tr»ke—up a/stems
are their ability to
1. permit maximum use of the extruder)
2. handle various reel sizes, wire sizes and liner spesdai
avoid any vibrations on the wireef

avoid ieformation on the oonduotor and covered wiree)

o A W

perait minimum time for stoppage or ohange of reals.

Ths pulling snd winding arrangenent takaa up tha
covered wire from tha cooling trough at a uniform rate by
meane of a capstan wheel* The oapetan wheel oonsiete of two
winding drune — grooved to hold the wires that are wrapped

around them four or five times before being led to the take—up



stand. Ths capstan wheal shaft is driven by Mans of a
motor through a variable speed drive and gear box. The
oapstan wheel oan, therefore* be driven at various epeede
not only to facilitate ainor adjustments in the dioaetor of
the ooated wi?e, but also to vary the pulling rate to suit

different sised Tables.

The built—in winding device takes up the oable from
the oapatan and windo on a spool. The pitch of winding is
adjustable, depending on the diemetnr of the oable. when the
epool le fully wound* the wire ie out and it le removed. An

empty epool le mounted for further winding.

3.1*10. Tv”eSingt-—

*n eome oasee two or throe ooated cables will be
required to be twisted together befort coiling. The ooated
wire twisting maohine and the oable rewinding machine ars

ussd for thla pirpoee.

3.1.11. saujsaa*-—
wind—up or twieted cables are coiled and out oa per

requirement of the customer and it is paoksd.

The following stepe should be observed while starting—

up the proceee.

The conductor ie threaded through the system first.
Next the extruder is started and ths proper oonditione of
epesd end temperature achieved, ‘vhen the PVO Just squirts out
of the die around the stationary wire, wire Is started and

brought up to full epeed. If the covering ie not evenly



distributed Around tha /lre, oonterlng bolts on tho die art

adjusted, whioh displaces the die with reepeot to tha guider.

3.a. aulifaLJaaSeal*—

Quality oontrol la baaad on tho oonoept that tha quality
must ba built In tha produotion at aaoh and every atap In wirea
and FTO Inaulatad oabla making, fron raw materiala to daapatoh
and not by final inspection. There ara written standards for
aaoh key operation* A rigorous soheme of testing of row materials,
proooss Inapeotion and testing of the oompleted oables is followed

in the propoeed onit*

Though the government haa enforced the quality oontrol
from April 1, 1973, it ie yet to be implemented foroefully.
The objeotivo of the orde” ie to eneure uniformity and better

quality ooupled with eafety of inatallationa and appliancee*

?he unit intenda to manufaoture the PVC Inaulatad
houaehold wiros aa par Indian Standards Spoolfloatlon,
1S»694, at whioh etlpulatee the required quality of the ocat>lo

and the PVC oaapounds bo be used*

Routine and type teete are required to be oonduoted
on insulated oablee from the point of view of quality oontrol*
The tests inoluds insulation reaiet&noe, shrinkage of insulation,
oolour fastneea, molature absorption, high voltage teet or

spark teet, tensile and elongation of insulation and sheath*

Tha following ohart explains the i1napeotion methodet



(1) Wire Drawing

(11) PVO —intrusion e)
(Ineul*tlon)

b)

(111) PVO Sxtrusion a)

(Sheathing)
b)

% % lttillaaUon of Sorioi—

wire disaster and surface.

Elongation on annealed oopper
wire.

Oonduotor resistance.
Surface, thloknees and

oonoentrloity of insulation,
porosity.

Spark testing or water testing.
Porosity, thiokness and
oonoentrloity of eheeth .

Overall diameter of oable.

Very little sorap i1e gensrated in wire—oovering

operations aa it ie uneoonoaloal to strip the ooating froa

substandard wire.

?urtheraore, ths little—all plastio sorap

that Is generated in start—up iIs unsuitable for re—use ae

the reprooesalng aid rehandling inpaira the a insaluting

ability.

1# of the total oaterial.

It is sold as sorap (20.

The wastage will bo
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The demand for doMetlo houeewiring oeblee, depends
on tbe new construction programmes, rural electrification pro-
gramme, etc* The replacement of old wiring aleo should be
done at timee ee the life of domeetio wiring is 15 to 20
ye~re. The demand for oontrolling oablee arieee from
aotlvitioe in new industries, industrial oomplexee, railwey

signalling, eto.

Ammi fts jod * XU.
AL%

The industrial and eoonoaio development of a
country onu bs gauged by the progress made in generation,
transmission and dietribution of eleotrioal power* It is
a well-known fact that India is extremely baokward in ths
power development. Ths elsotrio power development started
in India with the setting up of a 130 KW hydel station In
Darjeeling in 1897, and through slow developaent, the inetalled
oapaoity in the country reached to only 2.3 million KW by
1951. thereafter the five year pinna have been giving due
streee on the power development. The power generation
registered a cumulative average annual growth of 9% during

the period 1951-1978.

rhs demand of PTO rubber oables is also related to the
rural electrification and house building sotlvities in the
country. In India about 65 of the population live in about
5,76,000 villages all over the country and rural electrifi-

cation hee remained a problem. Ths demandfor houeehold wiring



oables have been more or leaa In proportion to the amber of
electrified Tillages. Thma tha eoononloe of power generation,
to a large extant, is dependent on the effioienoy of
tronanlsalon and diatributlon networke. In thie reepeot,
houfee hold wires haa i1ta own role to play* The following

teble gives an idea about their relatlonahip*

Period Inetalled Rnergy PVO A VIR No.of villagea
capacity. generated oablee eleotrified.
Million in million produotion
KW KWh MOM*
1950-51 2.3 6575 35.5 3000
1955-56 3.42 10775 78.2 7400
60—61 5.6 20100 200 24200
65—66 10*2 32000 364 52300
70-71 20 80000 563 110,600
79-79 25.6 — 565 212324
83-04 44 1000

( SetimatedO

* Million Core 1strea.
Souroei— Indian Rabber & Plaatloa Age, Maroh 1967.
Rand book of Induatrlal data 1975.

1)18 demand pattern of household wires of oouree
depende on tha building activity iteelf. Here a oorreot
assessment of tha building aotivity in the country in terms
of nuaber le not poeelble and further would be erratic due to
the vaat difference in tha elsea of tha bulldlnga that ara

ocmatruoted.



The replacement Of Old wiring la a|30 mother
aouroe of PVO Insulated housewiring cables* The production

of VIR oablea la decreasing as PVO has superior properties*

There aro 23 unito engaged in tho amufaoture of
PTO A VIR oabloe with an Inotalled oapaolty of 1246*67 MOM
agalnet a licensed oapaolty of 1316*67 MOM* It is envisaged
that the oapaolty target would bo 1281 MCM by 1982-83 and
target produotion bo 1000 MOMV*

The produotion figures of PVO A VIR oablss And

flsxiblss in ths Isst ten years are given belowi—

Tear PVO X VIR oablee & flexlbles
MOM
1969—70 488
1970-71 563
71-72 650
72-73 750
73-74 670
74-75 580
75—-76 420
7677 570
77-78 530
78-79 565

Souroot— Indian Rubber end Plastios Age*



Tha Industry la still prodooing only 80 psroent

of tho total demand of PTO Insulated house wiring oables.

4.2. AtJHI9 Aagftatefi frcaa&slLng rffllu .in *facala«~

Kerala has surplue power and it la baaed eoley on
hydel projects. In Kerala, almost all the villages are
elsotriflsd* The demand for PTO Inaulatad household wires
will Inorease in view of the envisaged eleotrifioation
programms* the antiolpeted inorease in the number of oonnso-—
tlons to the consumers and aotlvitiee in the field of
oonstruotion works. Rsplaosmsnt of old wiring is another

souroe for ths demand*

Considering the above faota there la a bright future

for PTO Inaulatad oablee and wiree in the ooolng years*

The following tabls gives an idea about tho value

of the PTO & TIR oablee A flexiblee produoed in India*

Year Produotion Value
(Rs* in lakhs)

1976 484*51 5795*4
1977 479*09 5018*1
1978 524*9 4427*9

Souroei—Guide 1lnee for Industriee — 1979*80*
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5.2.2. flLct Thi* 4» tor aiming of tho
copper wirea to the required dimeter (20 to 42 3WO) and

having 21 dlea.

5.2.3. JINMUUATT .HsghInft—
Thils la to twlat the PTC Insulated wiree.

5.2.4. —Celling 1aohlnei; The wound—up Insulated cables
are out to oustoasr’s requirement In the oolllng machine.
Usually one coll of PTC Insulated aluminium cable and

oopper table will be having 100 metres and 91.4 metres In

length respeotlvely.

5.2.5. Sfflg&LOaa&OA’ —

The proper_ type of bunohing machine Is selected.

5.2.6. ~eating Equipmentst— To do high voltage test, tensile
and olone”tlcn of Insulation, Insulation reslstmoe and

oonduotor rsslstsnoe.

Tbhe detaila regarding the oost of ths machineries

le given in Annexure * |-B.

5.3. frwUwntt—fttM h murtai*—

The main raw aaterlalo required are PTO compound
(Insulation grade), colour msmterbatch, oopper and aluminium
oonductora. Tho PTO oompound/oo&our maeterbetohoe oan bo
dlreotly purchased from the manufactureris A Hat of the
PTO coapound/oolour masterbatchos suppllere Is given In
Appendix IT. Tho ooppoer and aluminium conductors are
available either throw/>h government quota or from local

market.



Tha purohaee of raw materiala ara dona by documen-

tary billa through bank* Tha annual consumption and ooat

of raw materiel ie givmn in Annexure IX-A,

S5*4* WwIl 9*

The following number of ataffa are required in the

reepeotlve areae of the unit*

1* MdnUtntlYft

Manager

Aooountant—oum—
olerk

Peon—oum—watohmaai—

2. TfttaHr —"~g~rsam”™a*—

Job description

No.of ,. ,Ka*.af JLabourflg.a/fl«y, m
ehift Skilledtfemi-Unskilled
slsiliai--------------

1* Bxtruder

2* Wire drawing

machine

3* flexible twisting
maohine
4* Soiling Maohine

5* Bunching Maohine
6* Testing machine
7* Packing % despatch

8* Hleotriolan—oum-—
Haohanio

9* Poreman



A foreman la required to auperviae the produotion
programmes. Tha detaila of employees aalariea with banafita

are given in Annexure * TI-B.2.

5.9.

Tha approximate water and aleotrio power requirenenta

of tha projeot are given below

5.5.1.

Froa experienoe, tge water requirement are ae follows«—

Water oonaumption in oooling — 5000 lAe.
Water for pareonnel uoee — 1000 lira.
Total — 5000 lira.

A water pump (2 HP) i1a provided for aupply of water froa

tha well.

5.5.2. frqulrementa of Powari— Tho total load oomneoted 10
42 H? (31.3 XW). rte load oonnooted to eaoh maohinery and

ooat of powar uaad par annum la given in Annexure — 11-3.1.



The finanoial aapeote of tho unit la given bslov*—

6.1. qtega.W fo |l "<F&xa/mk*—

It 1a the aua of the expeneea oooured on land,
building, plant and aaohlnary. The sstlaatad fixed oapital
needed le Ha,3,18,540,00. Detaile of the fixed oepltal

le given in Annexure-—l.

6.2. MFSIJLXmsA*m

Thie depends on the rev material inventory aad oredit
faollltlee. The working oapital ia calculated for e period
of 3 months. The total working oapital expenditure (3 montha)
la Aa.7«42,060.00. Annexure IX gives all the details of

Working Capital.

Annaxursa 11l and 17 gives an ldsa of ths total groaa

oapital and total aanufaoturlng oost,

6*3. Financing i»lani—

Ths sntsrpreneur oannot aeet all the money nesdsd for
ths unit froa his own pookat. So a better planning must be
done to finanoe it, He should have a better knowledge about

the finanoial facilities available in the etate.

Certain finanoial Inetitutione provide 85% of fixed

oapital oosts, Certain others give 100% of aaohinezy ooat.



yAngngtafi

The unit intends to take 8?> of the ooet of land
and building*and 100# of the aaohinexy froa Kerala finanolal
Corporation aa looa at an interest of 11*85#* 100# of the
working oapltal i1a taken froa a nationalload bank at an
Intareat of 16£. The balanoe of the totol oapltal is token

by the enterpraneur*
Tha detaila era given balowi-

1* Borrowing!

Loan froa KFC — 6*89,220*00
Loan froaNationaliaedbank — 7*42*060*00

2* Own oapltal — 1*29*420*00
Total — 15*60*700.00

6*4* Prtsiflrt ft 5tUing«—

Better celling, better profit aethod la followed.
The celling prioe of PTC inaulnted oopper and aluainiua
oablea per kg*42/« and Ra.35/« raepeotively. The annual

reoipite froa ealeo 1a i1a.39*27,000.00.

6.5* 2Q&&S&UUZ* —

PInsnoltl viability of the projeot oan be aoaaurad

through profitability. The following faotora are oonaiderod*

6.5* 1* jJtf .atom .aa am
Own oapltal — 1,29*420*00
Hot profit — 1*58*503.00

Rate of return on own oapltal- 122#



6*5. 2. MVvBLjin.awdtel tmloxnA*—

Groae oapltal - 15,60,70000

Not profit 1,58,503.00

Tate of return on oapltal - 10*
employed

553 Sbjeli..saJA m.Tvmmyv

Araxual rsolplta front sales — 39.27,000.00
Not profit 1,58,503.00
% profit on sales turnover — 4%
<t*U

6.6. BrgaHrren Vitsin-—

ireakeven point is that quantua of sales at whioh
ths unit ia Juat able to rsoover all expenses. In other
words, it i1a tha point at whioh neither a profit nor any
loaa incurred.

B.3.P.
P .Y

where W Annual fixed ooata.

eelllng prloe per kg.

\% Variable ooat per kg.
total sale of produot 39,27,000.00
Total produotion 1,03,500 Kg.
Prloe per kg* (P) Ha.37.94
(1) Raw naterial - 28,18,100.00
(1) UuUtilities 12.094.00
(ill) Diroot labour 62.700.00
(Iv) Seles oxpenaa — 2,35,620.00

- 31,28,514.00



6.7

O gD WN R

Variable ooat par kg# (y) a Ra«20*22.

(Cost of production * sales sxpsnss) — variable oost

e 3,45,623.®0
Oaloolatlont

Break Jven Point *
37.94 — 30.22
» 44(769 kg/annua.

Payback period!—

1. Annuel Nat profit -  1,58,503.00

2. Depreciation . texm tSl

Total -  2,27,975.00

3. Isssc Drawings 57,000.00

4. Amount ussd for repaynant - 1,70,975.00

Tsm lotn t? be paid baok - 6,89,220.00
Paybaok psrilod — 4 years

2saQ2laZiaa*—

Tha proposed projeot’a main points are given belowi*

—otal fixed Investasnts - §,18,640.00
Working oapital required - 7,42,060.00
Total investment = 15,60,700.00
WorklIn;; shift/day - 1

Personnel Required - 17

Annual produotion — 43,500 kg of P73

Insulated oopper
oablee A 60,000 kg.
of PTO insulated aluml*
nlua oables

Annual sales — 39,27,000.00
Drsak ivon Produotion — 44,769 Kag.
Hate of Isturn on Investmsnt - 10ft



A—-SJL3JLL3-0

SiX*"Ao”"SI-
Ite« Coat. Ha*
1. Land and Building 1,70,00000
2* Maohinery end Bquipaont 5,44,720.00
3. Pro-oporativa 'xp—naaa 28,920.00
4* Miooellanooaa Fixed Aaaata 75 ’)O0.00
Total 3,18,640.00

LAND » BUILDt G

Item Coat Ha.
1. 3oat of 10,000 a<i«ft. » Ro0.2/— 20,000.00
2. Coot of 3,000 34.ft. built — 1,50,000.00

aroa 9 Ro0.|0/«

Total - 1,70,000.00

*hkkikkkikkkikhkkhkkik*k



1*

M.WWM

Zt0S

Krtruder with all aooeaaorlea

Central 3xolee lutf and
calee tax « 12%

Wire drawing maohine

Flexible Twisting machine
Colling Maohine

Bunding Maohine

Teatin# I1quipuenta

Water pump

Total

5# provision for prloe
eeoelation

Total

Distribution of power, lifting,

oablingt eto. « 5%

Coat Rs,

2,03,640.00

24,437.00
80,000.00

20,000.00
20,000.00
18,000.00
1,25,000.00
3,000.00
4,94,077.00
24,704.00

5,18,781.00

25,939.00



mmm#*

It«m Coat <&

Inter*8t on loan 9 11*85% for
three months 20,420.00
Travailing axpanaaa 2,4000.00
Poatnge, ?*laphone, telegram and
printing charges 2,500.00
Building insuranoe 1,00000
Miscellaneous 3,000.00

TOTA* - 28,920.00

vagjEgjiAa
HISC:5LL>.x."aOHS FIXKD A3SSTSI-

Itsa Ooat Rs.

Vehlole * Garniture 70,000.00
Mlaoellsneoua 5,000.00
Tothl = 175,000,00

woigiro ga?k «H

ttea Cost 7?s.
1. Total Raw Material Ooat 28,13,100.00
2. Mnnufaoturing oost 79,829.00
5. Othsr overhsads 70,313*00
TOTAL - 29,58,242.00

Working oapital
(5 months)



31 M

A— BMLIJfcA

Material Annual Prioe/kg Cost/Annua
3equireoent is. Rs.

1« PVO oompound

45,000 18.00 3,10,000.00
(insulstion gr ide)

2. Colour Maaterbntoh 450 18.00 8,100.00
3. Copper wire 30,000 40.00 12,00,000.00
4. Aluminium wire 30,000 26.00 7,80,000.00
Total 28,18,100.00

Item Cost Rs.

1. Cost of utilities 12.094.00

2. Total salaries 67.735.00



aagsgss zJJt&zl

QAD AKD 003? OF iKUJTXSS (KW «)

Maohino — H?

Sxtrudor . 23

Coiling Maohino —

‘lexibla Tvdoting Maohino -

Bunching Maohino m
Wire Graving -—iachino -
‘eating Iquipaent -

Water punp —

W N o wob~h w N R
N N N O W W DN

an, lighting, oto. Nl

Total 42 HP or 31.3 KW

a* Annual charge for oonneotod
load 9 Ro0.5/* . 1878,00

b, Annual aleotrlonl requirement AN
oost 3 0,17 38,/KW, aoouming a 210,00

load faotor 0,8

12094.00
*»44*FF A



tflecifei rxktorz

e 3ftqgé&ai
Position No:of Total Monthly
shift poraonnol aalary
per day Ra.
1. Manager 1 1 900.00
2. Aooountant— 1 1 500.00
aura—alerk
3. Peon—oum-— 1 5 250.00
watohraan
Total

Halnry per annum

b. ueiws of labours®*

Position Ko.of Pereonnol Monthly
shift per day aalary
<a.
1. Foreman 1 1 650,00
2. ~tilled 1 7 400.00
3. Semi-skilled 1 3 300.00
4. Tfookilled 1 2 250.00
Total

salary par annum.

Total aalnry per annum (a) & (b)

Benefits and aUowanoee 9 15>

Total salarlso & wagea (Including
benefits)

iotal aalary
Ra.

900.00

500.00

500.00

1900,00

22,800,00

Cottl aalary
Rs.

650.00
2800.00
900.00

500.00
4850.00

57,000.00

58,900.00

8,935.00



0S20BS$5i25

ItM 1 Ooat Ra*
1* pairs and Maintsnanoa of
building 9 1S 15,000.00
2. Rapa!rs and M:’;\lntenance of 25 940.00
maohinery 9 5i
3* aoking material 5 900.00
4. Travailing axpanaaa * 5 90000
5* Inaunnoo, 2i on fixed oapital - 16.373.00
6- Stationary, Postage, Printlng,eto. 3,00000
Total 70,313.00
ffiHPFff r. .1 U
now,.w Im .wnreana*
| tarns Ooat Ra.

1* Total fixed oapital requlremanta - 8,18,640.00

2* Total woricamg oapital - 7,42,060.00
rsqulrements,

- 15,60,700.00



AHwaxaas—1iY

m y g m m rnhXvm »bi
lto™* Ooat Re.
1. Saw material ooat
(Annexure — 1I-A) 28,18,100.00
2. TTtilitlee (Annexure 11 B«i) - 12,094.00
3. Selarlea aod Wagea
(Annexure 11 B.2) 67,735.00
4, Other orerheada (Annexure 11,0) 70,713,00
5. Other fixed ooet and interest
on loana. 2.69,875.00

(Annexure IV-A)

Total 32,38,517.00

m wm n-a
OTHBR PIXSD 00313 A IHT8REST ON LOARSI-

Iteme Ooet Re.
0. Deprioiation
1. Depreoiationon Maobinary 910°'S - 54,472.00
2* Dopreoiation on building 9 5> 7,500.00
3. Dopreoiation on other
fixed aasets 9 10# 7, 500.00
b. Intoreeta on loant
1* Interest on working oapltal .1,18,730.00
e 16%

2* Interest on eetimated ter*
loan » 11.85*%* 81,673.00
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MLttt

43,500 kg of PVC Insulated
osblss « Rs.42/« psr kg.

oopper
60(000
Aluaini
psr kg.
Lssst—
Lssss—
bsooi-

ATgiaraB - Y

XFOOMH AW) PROFIT

Kg. of PVO insulstsd
un oablss 9 ~s.35/«

Totsl SOLSS

Salsa sxpsnss 0 6%

on sslss turnover

Cost of produotion

Gross Profit

Ts* 0 S9i

not Profit

Rs.

18,27(000.00

21,00,000.00

39(27,000.00

2,35(620.00

36,91(380.00

32,33,517.00

4,52,863.00

2,94,360.00

1,58,503.00
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1. Indian Rubber & Plastioa Aga, April, 197%

2. Rrtruaion of Plastio*. By 3,G.FISCHBR

3« Indian Rubber A Plnatioa Age, Maroh 1967*

4* Rabbar * Plastios Digest, Vol,3, Maroh, 1973*

5. Rabbar A Plastioo Digest, Vol.3, September 1973*

6* Cable Industry in UaS,A«,A Japan 3otaraonioation.

7, Rubber A Plastios Digsat, Toi* 14* Deoeaber, 1979*
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ThQH. ,<2M m

a) mjgmwjMBm cid Qjgjgfogjg,
AHNSALKD ANNBALB!>
DRANA? VXHI9 DRAWN WIRBS

IKSOLATIQH

(meriow) DRAWiNG

3HEATHINQ BINOHING

T33TINO QIP \Y

PZVISBD IWSULATION

OABLE CBXTRUSIdT)

OOIUNO TRISTINO OF
FINISHED
CABLBI

PACKING *

DESPATCH TWISTING
OOIIING
PACKING *

DESPATCH
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jlwaama .t .iaaAattfln * .tfmakna itratei»

l*

3*

4*

5*

M/d National Organic Jhaaioal Industries
Mafstlal Centra,

Narinan Point*

Box Ho.l« Boobay-1,

M/3 3hrirua Jhaaioal Industries*
16* Jhandewalan Rotate*
Hew Delhi - 55*

Pioneer Plastio Industries,
1/7 Deshabhsndu Gupta Road,
NOw Delhi - 110055,

Calioo Oheaioala.
Ramaohandra Mansion,
245 (NBW). Mount Road,
Madras * 600006,

Kauai Plautioa Industriea,
0/62/2, Okhla Industrial 3state,
Phase 11, Nsw Dslhi — 110020.

Alantha Plastio Industries,
Plot No.3, Gall No.4,

Yi nde Colony,

Shahdara, Delhi - 32*

Kundalia Industries*
63* Njafgarh Iload.
Rasa Marg, New Delhi - 110015*

Kerala Vinyls,
Peruabaroor.

Ltd



2*

3*

ACTTfP«.l1Y

M/3 Brimoo Plaatlo Maohlnerjr Pvt. Ltd?*,
BRIMCO HOUSB,

Plot No*55. Oort* Induatrlal Satato,
Kandl-rlll (west),

Boabay — 400067

M/S XIrtl Theraopiast Zngd,V'orka*
3* Panohal Sahkarl,

Hdyognagar, Dtaud-ahwar,
Ahoadabad.

M/3 Realoa Plaatlo Maohinery Mfra,,
Opp* Tueton Mlllo,

fihudeehver Road,

Ahoadabad - 1.

T1L3
i<?000

Sr

= jtriA



