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t is worthwhile
to develop a
suitable fire
stop with
indigenousiy
available
material in
order to reduce
the fire hazard
in electric cables
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openings to prevent spread of fire. There are
many types of seal systems available but
these are proprietary products of different
industries. The materials used for seal
systems are not available indigenously.
Literature reveals that existing cable firestop
systems have certain limitations as far as site
requirements related to ageing water
permeability & other operations like removal
and insertion of cables are concerned.

in different layers. The tray thus prepared
was passed through the center of aperture
such that these penetration items protruded
approximately 32.5 ¢m from exposed face
on one side and 144.5 cm on the other side
of the concrete block. After fixing the cable
tray a shuttering of non- combustible board
was provided at lower side to retain the
filing materials,

A slurry of exfoliated minerals having
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Therefore, it is worthwhile to develop a
suitable fire stop with indigenously available
material in order to reduce the fire hazard in
electric cables.

Construction of firestop system

A concrete slab (100 x 100 x 20 c¢m) for
fire stop system was constructed with cast
able refractory containing mainly silica,
alumina and cement with reinforcement of
6 mm diameter M.S. rods having lifting bolts
on both sides. An opening of 50x50%20 cm
was incorporated in the slab for fixing the
cable tray and filling materials. The
constructed slab was cured for 28 days.

A ladder type M.S. tray of size 197 x 31.5
X 6.5 cm was prepared. 21 number PVC
insulated electric cables of 11 mm and 15
mm diameter and 2 core Single strained,
aluminium conductor were fixed in the tray
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composition SI0, (39-48%), AL, 05 (14-20%),
MgQO (15-20%), K,0 (4-7%), Fe,0;. FeD
{6-11%), Ca0 {1-2%}, Ti0,{1-2%} and cement
in the weight ratio of 4:1 was prepared with
appropriate amount of water. The slurry
thus prepared was then filled in the cavity
between slab and cable tray. The opening
was filled completely with above prepared
slurry and then dried completely under
atmospheric condition. Subsequently, a
non-combustible board was also fixed on
the top of the cable fire stop system. The
construction details are shown in Fig. 1.

Evaluation of fire stop system
Temperature Measurement

The fire performance of cable fire stop
system was evaluated following UL: 1479-
1983, ASTM E -814, 1SO: 834-1975, BS: 476
part -8: 1972 standard procedures 2=, The
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Ty 25 mm away from
unexposed face material

T, 25 mm away from
unexposed face materiai on
11 mm dia., 2 core Single
strained, aluminum
conductor, PVYC insulated
power cabls
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fire stop specimen was mounted in the

furnace such that the 32.5 ¢m side of
cables was towards the furnace {the hot
side) and 144.5 cm side was towards
the atmosphere side (the cold side).
The specimen was exposed to the test
conditions in a furnace which is capable
of producing a positive pressure &
standard heating conditions. The
temperature of the furnace was
controlled to vary with time. It was
maintained as close as possible to the
standard time temperature curve. The
actual temperature verses time
recorded during test is represented
graphically (Fig. 2). The accuracy of the
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temperature was controlled within the
tolerance limit according to the
standard. Temperature was measured
at different position on the unexposed

| side of the cable fire stop specimen.

Position of thermocouples is given in
Table 1 and Fig. 1. The temperatures at
different positions recorded during
evaluation are given in Table 2. The
physical observations were also carry

.| outatdifferent time intervals following

150: 834-1975 standard procedure. The

data of physical observation is recorded
in Table 3,
Hose Stream Test

The intention of the hose stream
test is to ascertain whether the fire stop
assembly maintains its ability on
application of water jet after
withstanding the fire for the specified
fire rating duration. During hose stream
test the furnace and time temperature
curve used was exactly similar to the
one used for carrying out the fire-rating

e was'noted-0 mm, Unufg&nd g smoke was obs

Maximum 1emperature on unexposed face noted 52 8° C ai T thermocouple

120 Fumace pressure recorded +1 mm Wg. Maxtmum terperature 85.6°C was recorded at

thermocouple position T5. Mo smoke was observed.
No ange in colour of cotton noted durlng cotton pad test

180 | Risgin temperature at all thermocoupies was very rapid
Maximum temperature reached was 168.5°C at thermosouple position T,
Quantity of smoks alse increased but no change in cotton pad tesi was observed

180 igerous smoke evolution observed. Rate of rise of temperature found very fast. Some

i change In colour of cotton pad noted during-cotton pad test. Maximum temperature observed

at thermocouple position T4. Furnace shut off and hose stream test was carried out.
Dunng hose stream test no opanmg was noted that would permit any projection of water

ion: buring
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test. The fire stop was subjected to the
action of hose stream test within five
minutes after the furnace was shut off.
The stream was delivered through 63 .5
mm hose and discharged through a
28.6 mm discharge tip of the standard
taper, smooth bore pattern without a
shoulder at the orifice. The nozzle
orifice during test was kept at 6.1 m
from the center of the exposed surface
of the fire stop. The water pressure and
duration of application was maintained
according to the standard.
QOxygen Index Test 6

When fire retardant materials are
subjected to a test to evaluate their
flammability it becomes almost
impossible to rate them in order of their
performance because in each case the
specimen is found to perform in a
similar fashion. They do not burn and
so cannot be graded. Oxygen Index test
is a method that allows fire retardant
materials to be thus graded. Basically
this method was developed for
assessment of combustion of plastics
but now it is often used as an R&D tool
in case of Fire retardant/resistant
materials. Specimens are subjected to
a test flame under artificially created
atmosphere where the cohcentration
of oxygen can be varied; in OyN,
atmosphere; from 0-100%. The higher
the concentration of oxygen required
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for a material to burn, the greater is its
flame retardancy. The only limitation is
the size of the test specimen.

Since a 11mm dia. Sample can not
be subjected to test in the Oxygen
Index test apparatus, specimens were
prepared by using cable of 6-8 mm

diameter. Sufficient quantity of
exfloliated vermiculite and cement
slurry was applied so as to achieve a dry
thickness of 2 mm. Specimens were
subjected to test under oxygen rich
O,-N, mixture which was allowed to
flow upwards through a glass chimney.
Oxygen concentration was increased in
small steps from 21% onwards and a
test flame applied to the top edge of
the specimen till a sustained flaming

for three minutes duration or 75 mm

length was observed (Table 4).

Results and Discussions
The actual course of furnace

temperature-time pattern is very
important from the fire resistance
evaluation point of view for any
specimen, Therefore, actual
temperature time pattern of furnace
during evaluation of fire stop was
recorded, It is observed that actual
furnace temperature was found well
within the limit of standard furnace
temperature (Fig. 2). The cable fire
stop specimen was exposed in the
calibrated furnace for 180 minutes
duration. Temperatures on unexposed
face at different positions {Table 1) at
different time intervals were recorded
in Table 2. Data states that the
temperature on the unexposed face is
rising steadily in a nonlinear fashion up
to 30 minutes and onwards up to 120
minutes it rises slightly faster and
attain linear pattern with average
temperature rise approximately 60°C.
After this period, very quick rise in
temperature is observed,

From Table 2 it is observed that
maximum  temperature  85.6°C
recorded at T; thermocouple at 120
minutes which is far below the failure
temperature that is 163°C above its
initial temperature. However, failure
temperature reached within 165
minutes of exposure. The sudden rise
in temperature may be due to either
insulation fatlure or by attainment of
the uniform temperature gradient
across the thickness of the material.

During hose stream test, no
opening that could permit a projection
of water from the stream beyond the
unexposed side is noted. Physical
observations were aiso carried out
along with the instrumental
observations. The course of physical
observation makes the thing as clear as
crystal as to study the relevant physical
parameters in  depth with the
understanding that the course of
experimental events has occurred in
variance to time.

It is noted from the physical
observations that no smoke was
evolved up to 120 minutes exposure



and no change in cotton pad test was
noted. After this exposure, little
quantity of smoke was observed on
unexposed face of fire stop system.
However, cotton of the cotton pad did
not catch flame during cotton pad test
when conducted following standard
procedure. Maximum temperature rice
was noted at the T; thermocouple
position with no change on cotton pad
test, however, vigorous smoke
evaluation was observed on unexposed
side of specimen at 165 minute. It may
be due to the burning of some cable
after failure of insulation.

When the specimens were exposed
to Oxygen Index test it was observed
that they were resistant to any flaming
for quite high concentrations of oxygen
inthe O,-N, mixture. Ata concentration
of 85 and higher small flame were
observed but they were not able to
sustain for sufficient duration to help in
arriving at any conclusion, Experiments
were conducted up to an oxygen

concentration of 92% as now the
mixture becomes very tich. Small
explosion takes place when flame is
introduced into the chimney to ignite
the specimen. However, till the end of
experimentation no flaming for 3
minute duration or
75 mm length was
observed (Table-4).
In fact as the oxygen
coencentration
increases  beyond
85% the flame
becomes blue & its
size decreases hence

results were not
reported  beyond |
this oxygen ;

concentration.

Conclusion

To reduce the fire
hazards in electric
cables  exfoliated
mineral based cable

fire stop have been studied. The

experimental studied on the fire
resistance evaluation of specimen have
demonstrated that the specimen is
found to be quite effective for at least
two hours fire resistance rating. u
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Frontier Technologies Py, Lid.(Frontac) commenced operations in 1987 with the manufacture of heat shrinkable cable jointing
kits. Frontec now manufactures in house most of tha Heat Shrink components that go inta the manufacture of the final products.
This gives you assured consistent high guality performance and a source which can respond to your spacial naeds of products, -

sizes efc.

Frontec Kits have been usad in thair tens of thousands since the company started operation in 1987. Thesej’lé‘we been used by
leading private players such as ABB, Areva, L & T - ECC as well as reputed utilities like PSEB, WBSEB & Discoms in'Rajasthan,
Karnataka, U.P.elc.

Frontec also manufactures speciafised connection system for 11 KV AB Cables. This is typical of the
understand specialcustemer and applications requirements and customize and deliver tailor made pre
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Frontier Technelogies Pyt Ltcl., Old Manesar Read, PO Narsinghpur Factory Area, Gurgaon , HARYANA 122 GD4

Tel: {D124) 4263248, 4263249, F

ax : (0924) 237 2599, E-mail

mail@frontec.co.dn

Wilhiri Erontec to

www.frontec.co.in




