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I. ESSENTIAL MACHINERY & PLANTS REQUIRED FOR PRODUCTION '

. Insulation/exfrusion line for production of high quality telecommunication core

UNDERGROUND RAILWAY JELLY FILLED QUAD CABLES .

FOR SPECIAL PURPOSES IN RE AREAS (TC 3037)°°

with solid polythene insulation provided with:
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/

Concductor pre heater

Paolythene Drying Unit with air blast.

On line dia Controller preferably XY axis to ensure uniform thickness of <
insutation. cceentricity in the core & dia over insulated conductor & on line

Spark Tester (0 ~15 Kv AC ) with tumeric fault counter to monitor the number_

of spark over {aults occuting during continous extrusion of corcs.

High Precision Temp. Controller Digital Display for Controlling cach zone of

cxlruder.
Cooling  trough of the length of 25 feet (ininimum) made up of
stainless steel material or any other suitable material o avoid rusting
Rusting may aflect the quality of polythenc insulation resulting
contanminafion of Torcign parlicles over .he surface of insulation,
D.C. Drive take up, with proper tension arrangements .
Quadding machine (o make slar quad of polythene insulated copper conductor
with built in high lrequency auto break ofl system,
pay ofT tension arangemen(s by hydraulic/pncumatic systemr,
Quad laying machine with on line tapping head siraightner and antitwisi
arranpements witly D.C. Drive control.
[Heavy duly Jelly Filling Machine with provision of Automatic pressuie &
temmpesatinre controller Gacility preferalily digital display. - )
Palyester taping head for corc wrap application having uniforn clutch tension
sysfem with D.C.maotor or drive,
Inner polythene sheathing extruder of minimum: size 65 nim - or higher with
simultancous tapping of poly-Al fape and  provision of

I Peak lnverse Digital (17.1.D.) controlled heating panct with digital display (o be

hauled by pncumatic/hydranlic controlled cater piller or double capstan

a2 1 .C. drive control |

EP  Jelly flooding unit alony with gniform sizes of dic and provision to dl-“l"?f}' the
Jelly pressurc and temperature and suit ible device for umiform coating of Jelly

and systenm to wipe ont excess jelly entermyp into the poly - Al patch wnif.
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Poly-Al patch unit (Glue — Applicator) make NORDSON , USA or similar make will
heavy duty in built heating system and digital temperature controfler to motitor the
lempcmlure of melled Glue and device for homrizontal & vertical movement of its tip.
nozzel in order l0 ensure pressurised flow (maintained by adeguate capacity
compressor) of Glue for precise and accurate sealing of Poly — Al tape.

T'ape folding unit having smooth running rollers with die holders for -
(ape folding and uniforn tension pay off system.

On line spark tester ( 0-15 Kv AC) with numeric fault counter.

Cooling trough of length of 25 feet (minimum) and made up of
slainless stec! body or any other suitable material to avoid rusting.

Take up tension arrangements with hydraulic or pneumatically control
caterpiller system,

Aluminium screening machine with minimum 32 bobbins with pay off
& take up tension armngement.

PYC extruder ol size 65 mm or higher with 12.C. mator traction control ardd 11
controlled heating panel to be hauvled Dby pncumatic  or hydravlic  controlfed
eatempiller with provision of -

Autonnatic digital tempy condroller.,

Cooling trough of minimum 25 feet in length of stainless
stecl material—or- any other suitable material to  avoid
rusiing.

Drier unit with air blast,

Conductor Pre heater it with wulr()l!cd hmtmi, pancls

Mixer

Ou line spark tester for detecting small pinholes, blow holes efc over intermediafe &
outer PVC during inprocess extrusion stage.

Pay off & take up {cnsion arrangements with hydraulic

or preumatic syslem.

Rewinding  machine with [acility for controlling the specd with 1).C. drive. leouth
counter micter. pay ofl and take up suitable for 2.5 meter steel drums & on line spavk
lesting arrangement,

Embossing or indenting  cum  printing and scquential length marking machine wath

0.2% accuracy and automatic tape feeding artangement. \
\
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11 Stee! fape annouring machine with D.C. drive for uniform gap/oyetiap.
§2 Butt welding machine for making joints in steel (ape,

13 Lathe', drilling, grinding and welding machines required for misc. activities in
connection willl maintenance of M&P.

IIS.D.G. sel (heavy duty ) 100 KVA minimum

iI. ESSENTIAL TESTING EQUIPMENTS REQUIRED FOR QUALITY
ASSURANCE

I Tensile (csting machines with ranges a3 given below, (cach with 3 sub ranges) to
test copper wire, rods, steel tapes, laminates & Al wires elc:-

i) Tensile festing machine 0 to 200N ’
if)  Tensile testing machme 0 to S00 N
iii)  Tensile festing machine 0 to 10000 N

42.1.2 Vemier calipers, least count 0.00Imm with digital display.
1.3 Micromcter - least count 0.001mm  with digital display. ;

£1.4 Apparatus for determining melt flow index (extrusion plasto meter with digital
: temp indication, thermostatic control, accuracy 0.1°C.
.5, Analytical monopan balance to weigh to an accuracy of 0.1 mg.
1.6 Apparatus for environmental stress cracking test o ASTM-1693 ( Blanking die,
Jig. specimen, holders, test tubes, corks, atuminium foil, test tube rack, bending
clammps and iransfer tools constant {einperature, bath range 0 to 100 deg.C with
{hermostalic controlled heating system, inbuilt du;__:inl tcmperature netre, hour
melre and sealing arrangement. ’
IFacilitics for Dip Test for galvanisation
T'wo nos. of Air circulating, ovens with controls (o maintain the the
selting within £2°C . Temp. ranga 0 16 200 °C, with PID
control digital display. Hour meter witlt sealing arrangement
o monitor (ests imings.
Envirommental / cold chamber ¢ Minimu),
J9/\pparatus for stabilily test of filling compound (water bath range,
1 0-100°C with inbuilt digital iemp.controller & digita! display
for monitoring temperature, hiour meter for recording test duration.
Scalin 3 arcangement may also be madc for scaling.

‘u,l up for walcr penetration test (separate room required for \
“conducting the tests).
Set e fur reduction factor test as per VDE spec.
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22.17

2.2.18

2.2.19

2.2.20

22.10

Couble kelvin's bridge.
‘T'cst set up for resistance to compression test.

Multi meter Analog/Digital

Calibration Box for CR;IR and Capacitance efc.

Stamping die (for cutting dumbbell and other.lypc of samples)

' Digital/Analog Thermometer (duly calibrated)

Digital/Analog Stop watch
Travelling Microscope /Projector for checking cceentricity
/ circularity of core,
Ageing oven range 0 $0 200 deg. C. with Digital temperature controller &
pressurc monitoring facility. Hour meter (with sealing arrangement).
Thermal stability {est apparatus range Oto 250°C
Flammability test set up.
Cold imnpact test apparatus (cold chamber as mentioned in cold
bend lest)
Blecding and blooming test apparatus with PVC indicator tape and -
requisite size of [ilter paper.
[fot deformation test apparatus.
I leat shock test appatatus
Winding test for testing of steci-4zpes.
Automatic/semi automatic/marnaal (est set up for the following tests:
1.C. High voltage tester 0-5 KV {( 5 amps capacity )

| AC Figh voltage tester 0-10 KV ( 30 amps capacity )

Digital million Meg ohm meter range 1 Mepolun to 10£9 Megolum

in six ranges, DC test voltage, 100 Voll {o 500 Voll £2% with une

minute timer.

Digital capacitance meter range 0.01mfd to 1000 mnfd in three

ranges £ 1% of the reading,

Resistance unbalance & conductor resistance meter

wilh digital display.

Capacitance unbalance meter for megisurement of capacitance pair 10 pair & pair 10
ground with adequate range & digital display.

Characteristic impedance test set up (0-20 K Qhm) in three ranges, test frequeney
300 117 & 5 Kilz

Cross talk & altenuation meter suitable (o mcasure{-30d13 to 70 di3)

0 1o 600 ohims balanced output and 75 olms ibalanced output (with smitable
jrequency generator starting from DC to 600 Khz.)

Test cquipment/lest meters/test Yridpes to check calibration of manual meters.

2.3 Carbon black content test set up for black LDPE sheath

2.4
25

Carbon black dispersion test set up for black LIS sheath

Transmission measuring set to measure (in mv & d13) with digital display

aicriuation of cable between 300 -- 3400 Hz at 4170, 600 & 1120 ohm impedance.
- o
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QUALITY . ASSURANCE FLOW-CHART
(4/6 QUAD JELLY FILLED ARMOURED CABLE )

(XRS:TC30-97)
PROCESS TEST CILAUSE NO.
ROD DREAK DOWN >
© OPTIONAL
WIRE DRAWING TO
REQD DIA
ANNEALING AT 300 )
CO GAS i) COND.DIA 3N
- ii) COND.ANNEALING 552
jii) COND. RESISTANCE 3.L1
iv) SPECIFIC RESISTANCE 59.1.5
v)  VISUAL CHECK 112
FINAL ANNEALED BARE i)  TENSION IN PAY OFF
COPPER FOR EXTRUSION | —» ii)  PREITEATING OF COMTER COND.
= fii) SELF CENTRING HEAD
iv)  DIGITAL TEMP.CONTWOLLER IFOR EAC‘II
HEATING ZONE. COLLER_ DIE & HEAD.
v)  DRIVING DEVICE (DC TAKE UM
vi)  SPARKTEST
CORE EXTRUSION vii) PROPER WATER FLOW
(POLYTHENE HDPE/ . vili)  MIXING OF MASTER DATCTIES
MDPE INSULATION) ’ ix) COLOUR OF INSULATION AS PER IS993¢
x) CORE CO-AXIL CAPACITANCE IN WATTR
xi)  VISUAL CIECK
«ti}  DIA CONTROLLER MREFERADLY X-Y AXIS
i}  CONDIIA 200
r ii}  INSULATED COND.DIA 121
EXTRUDED CORE f—— FOR EACT COLOUR
fii) INSULATIONTS. 5801
v} INSULATION CLONGATION SR.112
v) COND.RESISTANCE 111
vi) INS.REGSISTANCE 5922
vii) SIMINKAGE SR21
viil) VISUAL CHECK 122,328
v ix) INS TINCKNESS 12
QUAD STAGE (FORMATION {} LAY DIRECTION 14
OF QUAD) (POLYTHINE : fi} LAY LENGITTOF EACTIQUAD V114
FILLER) (OPTIONAL) AND — 3 i) COUOUR SCHEMEG OF QUAI} 124
POLYTHENE QUADS iv) 'COLOUR SCHEME OF BINDFER 312
v) MUTUAL CAPACITANCE 594
¢ vi) CAPACITANCE UNBALANCT. S9.5
vii) INSULATION RESISTANCE 5922
A viii) COND. RESISTANCE 211
: ix) VISUAL CIIECK 14142
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LAY DIRECT Ok 141
i) LAY LENGT 3.3
------ ‘ i COLOUR SCHEME EACH OUAD 324
STRATDING / B""f“ NG ! R} MUTUAL CAPACITANCT: 5.9.4
(FORNATIONALAYING 07| v CAPACITANCE UNBALANCT: 59.5
L6 OV D) f vty INSULATION RESISTANCT 5922
=" gy e ity COND, RESISTANCE ER
[ viii} TR FEN 59.1
| ix) CENTER CAVER NELLER 4340
l Y VISHAY CHE{R 142
: n JELLY PRESSURE
S e (el i, IFLEY TEAIRATURE
IPFIROLEUM ML) ) POLYSTER TAPF (OWERLAP 152
’{;' LYTILLING $ QUAD | vy THSULA HON RESISTANGE 192 .
WRAPTING TAIE V) CONDRESISTANCE AR
(FOLYSTER TAPE) vty  HV.IEST 591
e — Vil MUTUAL CAPACITANCE S04
VI CAPACITANCE UNBALANCE sh8
PAIR TO PAIR —
X)) RESISTANCE UNRALAMNCE S9.14
X)) VISUALOTCK
o B POLY AL THICKNESS & POLYTHENE COATING 1.5,
e 1) POLY AL OVERLAP 3501
FOLY AL TADE APPLICATOR 1) INNER SUEATH TINHCKNESS 1549

IELEY FLOODING + INNER

Y i -
POLYITIENE SHEATIHING V) MAOVER INNER SHEATTH

V) INNER SHEATH CENTRE (BLECTRICITY)

(POLY AL TAPE W1 ——— V[} SURFACE FINst! 1542
BOTHSIDES + IGLLY \LITRNTRY. 11351‘ RN
FLOODING ~ LDPE SHEA'TH IX) INSULATION RESISFANCE 5932
e —E X) COND. RESISTANCE 111
X1) CROSS VALK & ATTENUATION S9.7.548
XH) IMPEDANCT & MUTUAL CAPACITANGE $.9.4.2.5.9.6
XN CAPACITANCE UNBALANCE  PAIR TO FAIR & 14
FARTY
!
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TAPING SCREENING WTTH

AL WIRE SCREENING +
BARIUM CHROMATE

99.5% (PURITY) AL WIRES

: 4
PVC INTERMEDIATE
SHEATIHNG PVC
COMPOUND TYPE ST-1
AS PER 53211-84

ARMOURING WITH
TWOLAYERSOF -
GALVANISED STEEL TAPE

PVC OUTER SHEATHING +
EMBOSSING OR IDENTING
CUM PRINTING+ S.LM AT
EVERY METER WITH AN
ACCURACY OF 40.2%

:

FINAL TESTING BY THE FIRM
(ROUTINE TEST AS PER RELEVANT
CLAUSE OR SPEC.) AND WATER
PENETRATION TEST FROM BOTH
ENDS OF ALL CABLE DRUMS
OFFERED FOR INSPECTION BY

RDSO. e

LR LN L HS B 7y

Vo frt ikt s
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) LAY DIRECTION
n NO. OF AL WIRE -
L{EN | DIA OVER ALUMINIUM WIRE - -
V) ALUMINIUM WIRETS. 365
viin  CROSS TALK 597
1X) DARIUM CHROMATE WIDTII/ 3.7.1
OVER LAPE &THICKNESS
X) VISUAL CHECK 1264
XI) MUTUAL CAPACITANCE
I DIA OVER SIHEATH KR RN
)] SHEATH THICKNESS is2
1)) SPARK TEST. -
V) ELONGATION (PV(C) 5801
V) ‘TENSILE STRENGTH(PVC) SR
Vi) SHEATH FINISH -
Vil) ECCENTRICITY -
Vi) THERMAL STABILITY 5811
X) VISUAL CHECK 183
X) INSULATION RESISTANCE '
n WIDTIWTIICKNESS OF STEEL 1.9.5
TAPE
i} % ELONGATIONOF STEEL ~ 5.62.1
TAPE .- ,... .
11)] T.S. OF STEEL TAPE 5.6.2.1
v) % OVER STEEL TAPE 192
V3 GAP OF STEEL TAPE -
v VISUAL CHECK - 1928194
vy LAY DIRECTION 393
n DIA OVER SHEATH J.l04
1)) SHEATH THICKNESS »
L1}} SPARK TEST =
1v) EFINISH (SHEATI) 301
V) ECCENTRICITY -
Vi) PVC ELONGATION 5811
Vil) PVCTS. 58.1.1
Vill) THERMAL STABILITY 58.11
1X) EMBOSSING OR IDENTING 4.1
CUM MONTIYEAR NO.
SPECIFICATION NO,
X) S1M. AT EVERY METER . 4.1
X1) VISUAL CHECK 58224
i L T N T TP I WP i |
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