ye
>0 nm Dy s VY E‘”F’W"
§ Hebed Lk

=g = o r
ﬁ... ﬁ: ’nfi(ji.'_‘.l , E ‘t{
L.cﬁ\ilén:é‘ﬁ'il]ﬂ ilhuﬁ-"-../i-":ﬂ .‘U-nl_.‘r..-
COYFLDENTT 4L -+ PR Yote lo. 55/1953
This report has not besn published and March, 1953.
should be considered as confidential advance g
information. No reference should be made to {_PQaFr-NSS __°N
it in aiy publication without the written A¥veL | :DN:ﬁiiJu
consent of the Director, Fire Research Ng;%«:!\‘fgva}?g
Station, Boreham ifood, Herts, (?elephone; , gCH GNV YISO

Elstree 1341 & 1797).

* DEPARTLELT OF SCIIMTIFIC A'D INDUSTRIAL RESEARCH AND FIRE CFFICES' COMMITTEE
JOINT FIRE RE3EARCH ORGANIZATION

FIRES DUE Y0 ELECTRIC CAELES

by

'

D. I. Lavson and J. H., McGuire

Suwanar

Samples of T.R,S. (1/Q4), P.V.C. (3/029) and V,I.R.

(3/029) cables were subjected to overiocad currents and it

- was Toung that ignition occurred where the currents wers
greater than 35, 55 and 65 amps respectively,

Brealdown of the insulation between conductors, or
between & conductor and a metal earth shield, and the
presence of moisture did not appear to be important as
causes of rire,

Samples of V,I.R. cable over thirty years old
sppeared to behave similarly t0 new cable.

Only in the case of V,I,R. czble (new and old) did
fire or excessive currsnts reduce the insulation to g
corducting matcerial,
Introduction T

This worl was underteksn to find the circumstancss under vhich the
following electric cables could cause fires;-

(1) Twin rubber covered 250 v cable (1/044 rated at 6.1 amps).
(2) Twin 660 v P.V,.C. covered cable (3/029 rated at 7.8 amps).
(3) Single V.I.R. cable {3/029 rated at 7+8 emps).

(&) Samplés of old V.T.R. cable installed in 1916 and withdrawm
in 1952, (3/029 roted at 7°8 amps).

Experimental procedure

Various overlond currents were passed tlrough the cables under test.
The conductors of the twin cables, which cach carried the test current,
were maintained at difrerent potentials so that it could be observed when
the conductors touched, 1In the case of single cables the potential was
maintained between the conductor and a fo:xl of thin copper containing the
“ cakle., The cables were.placed between half inch thici sheets ol fibre
\ ingulating bosrd and observatioug were made of the times at which the
conductors broke through the insulation to form a short curreﬁt and also
of the times at which fires broke out,

-
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Results

seen that the
ct from the commencemsnt of

is

The results

-t
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di

are shown graphically ia figure 1,
shert cireuit fault in both P.V.C. 1ﬁsulation and rubber
the fire,

where it will be

These two events

ocourred almost simultenecusly when higher currents were passed through
the P.V,C, cable though closer ‘inspection showed that the fusing of the

civgiilt and the outbreak of

fire were not related.

This was not s0,

however, for the V.I,R. cable in which ke $wo ogourrences appear to
be simudltaneous.

from the cur
shert circults to develep wit

res 1t appears that there wes a greater tendency for

h P.V,C,

inenlated conductors. at .lower

currents than with rubber covered cable but g lower tendency to cause
fires as the current is increased.

The minimun cuwrrents al which ¢1res occurred in the various cables
sre shovm in Table 1, .

Sowiee gL A

Currents necessary to cause fires in various cables

P e P T R PP R

kurrent Power per|shunt resistance (cohms per
Type £% run £t) to give seme power
exros wetbts w1th 230 v.
Twin ribber covered 1/044 35 13 1,100
Twin P.V.C, 2/029; 55 25 2,100.
V.I.R. 3/029] 65 175 3,000

water for 15 minukes,
evaporated on test due to the hsating of

Scme experiments were made with cables which had been boiled in

With P, V.C. and tough rubber cable
the current carrying cable

the moisture

and the insulation between the conductors remained good until the

ciarent was increased to the short circuiting voint.
fect the resistance of the V,1,R, insulation reducing it to about
The insulation would recover as the cable dried

to af
50,000 ohms per inch,

out,

was har

There appeared to be no significant difference in performance
between old and new V,I.R. c¢abiles although the insulation of old cable

The insulation resistance was mesasured be

rder and rather more friable,

fore and after test for

the various types of cable and the results are shown in Table 2,

Table 2

Insulation resistance of the various types of cable
before and after test

Mogger test

Megger test

i

+

| Typa befors af ter Remarics
! - czoerimenis | exreriments
Mubber and ) . . JBven when material was
X g o
l PV.C. ) 0 Jreduced to powder, by
| )flame, this still appla.ed.
ltew V.I.R.g oo T Currents of €0 amre
lUld V.I.R. and less.
ilew V.I.R. ) O Values be~ | Currents in excess of
nid v.I.R. ) tween zero {60 amps, whether fire

and ©@

i
|
|
!
1
|
i

0

occurred or not. :

The water appeared
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In all samples of cable investigated the currenis necessary %o
cause fires were greatly in excess of the rated currents., A current of
this magnitude would flow only if the local fuse was incorrectly rated.
It is understood that the Eleciricity Authority's fuse rating for domestic
premises is 60 amps and 1t is pernhaps interesting that this current would
cause a fire in T.R.S. and P.V.C. cables within a few minutcs, but attempts

to cauce a fire by passing this current through the more traditional V.I.R.
cables failed.
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