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1.0 Subject

Fire Resistance testin6 of fire resistant cables.

Rose tests were conducted on Jan.16 and Jan. 17, 1964 on the small

3 ft X 3 ft furnace, in accordance with the ASDt E119 time-temperature

curve. Bis standard should be used to measure and describe the properties

of materials, products, or assemblies in response to heat and flame under
.

controlled laboratory conditions and should not be used to describe or

| appraise the fire hazards or fire risks of materials, products or
1

| assemblies under actual fire conditions. However, results of this test

!
| may be used as elements of a fire risk assessannt, which takes into

. account all of the factors which are pertinent to as assessment of

fire hazard of a particular end use.

2.0 Procedure

he furnace used in this test measures 3 ft X 3 ft X 3 ft. Se

outside construction is steel and the furnace is lined with a ceramic

refractory insulation. Se furnace dimensions inside the insulation are

no=4=11y 27 in X 27 in X 27 in. A single burner is centered vertically

in the unl1 opposite the sample. Bis burner is rated for 15 million Btu /hr
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| and is of the flat flame or non-impinging fisas design. Furnace

| conditions are monitored by three Inconel-sheathed chronel-alumel
;

thermocouples.1hese thermocouples are positioned 6 inches from

the face of the sample.

The recording instrument is IPT Multi-Scan 3142J Potentiometric

Recorder.1hermocouples are NH5.TraceaMe.
L

30 General Description

Rockbestos provided two types of fire resistant type cables for

testings

1) 3 conductors,14 AWG (0.065 in) with stainless steel sheath

2)Seaeasabove,butwithoutthestainlesssheath
j

They were identified by the client as 00-0211 for the stainless steel

sheath and 00-0208 for the cable without the stainless steel sheath.

Stainless Steel Sheath

f 0.065" wire stranded,

-0.280" OD for wire'and insulation

1 Insulation 0.05"

| OD 0.835"

All M mansions are nominal, with the OD of the non-stainless steel sheath

being 0.630 inch.

Approximately 30 ft of each type cable was coiled to fit

within a section of 24 inch X 4 inch omble tzsy (open type) that measured
.

de
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27 ' inches long. Se unsheathed sample was nested inside the stainless,

steel sheathed sample.

|- The tray was inserted into a 3 inch thick wall that was composed

of 2 layers of 5/8 inch sheetrock on the exposed side, with 8 pcf

rockwoolandalayerof5/8inchthicksheatrockontheunexposedside.

| The cable tray was mounted horizontally into the vertical wall that .

'

|

[
measured 3 ft X 3 ft. Approximately 20 inches of the cable tray

|

| protruded into the furnace, which contained all the coiled length of
|

| cables except for the lead in and out. All penetrations were stuffed
!

|- with rockwool.

h cable trays were supported by 1* Ming straps from the frame

that contained the wall to the cable tzsy. h straps were covered with

i i inch thick knowool to prevent premature failure of support for the

cable tray during the fire test.|.
!

' 3.1 Electrical Connections

ho different input electrical systems were used, one on each day

of testing.

Day One Jan. 16, 1984
1

All electrical connections were performed by Rockbestos from the

VTEC Imboratories electrical supply of 208v 3 phase. Three GE dry type

'120/240/fA0/480 control transformers were connected in delta. The output

| voltage was only about 390 volts, which was due to the low input voltage
.

and possibly overwinding on the low volta 6e side of the transformer. A

.

- - - - -- _. -.- - .-. __- - _ ... _ .-._. - _- -.



. .

;

.

e

k

~

,
- 3 phase delta load consisting of 12 52 watt,120 volt light bulbs were

connected to one ed of each sample with the other ed connected to

the power supply.

Day Two Jan. 17, 1984

1he following day the electrical connections were the same
,

except that 2240/280 volt Powerstats were added in epen delta on
,

the primary side c2 the transformers and 450 volts were obtained.

4.0 Results

h ASTM lt119 time-temperature curve was followed for each test.
.

Both samples were energized before the start of the test and remained

energized during the test. At no time during the test did any of the
,

. energized lights go out. After i hour of exposure, the furnace .was

turned off and the samples were de-energized.and immediately moved

over a floor drain. h samples were re-energized and water sprayed.
,

with a " garden type" hose for a minimum of 13/4 minutes. h time

between furnace turn off and application of the hose spray was approximately

31/2 minutes. ,

h load remained energized on both samples after the water spray.

h same procedure was followed the second day with new samples. On

both days the samples remained energized during the test and hose

stream procedure, without exhibiting a power interruption.

4
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- First Day Testing Jan. 16, 1984

|
|- g Observations

hre min

0:05 Smoke emitted from ends of metal sheathed cable
0:08 Liquid dripping from ends of metal sheathed cable

0:10 Sample flaming in furnace

0:20 Smoke is lessening

| 0:21 Smoke being emitted from non-metal sheathed cable .
,

- 0:28 - No sacke from both cables
;

Second Day Testing Jan. 17, 1984

!: Time Observations
t

hrsmin

0:04- Smoke emitted from ends of metal sheathed cable
! . 0:08- Liquid dripping from ends of metal. sheathed cable

0:35 No smoke from both cables

:

| 50 conclusion.

,

Based on these testa, the fire resistant cables provided by
i Ro'ckbestos retained their electrical integrity when exposed to the

(' AS M E119 time-temperature curve and stor spray exposure.
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6.1 Vitnessing Personnel

F>

) . .

NeilSebts
Executive Director
VTEC Iaboratories Inc.,

.

Y

!

i

.

l

I.

(

|
-

!,
'

I

|

| |
'

.

)*

I

| -

.

l.
!
|

t

i .

l
. - ~ _ __, . _ . . , . . _ . . , _ _ . _ . ___._ _,



8

TIME-TDGTRA7 tire CURVE FOR FURNACE

DATf: If16/24

,

:

1800
,

a

'
.

_ f
ISbo

' ~

.

1300

*F

9bo

j
i

i 600

,

300

,

10 20 30 #o So do

TIMr

. .



,, n-- - - - - - - - -- - a.ww, 4 _aA_.a- - A-A-u_ .,--a, _. ___a__aa,_ g _. _ ,ea_uw,,aa,.,.__, a

9

" ~ D M CURVE FOR F M CE

.

bMC t l/l1/g4

,

*
6

h

IS00
-

-

I2cc

*P
.

900 :

-

600
,

300 .

,

9

O so 4, ,o ,

7: M g

_ ._ , _ _ - _ . - _ - _ _ . . . _ _ _ _ . _ _ . _ _ _ _ _ _ - ._. __. ____. . _. _ _ _ ..._ _ _ _ _ _



a

10 y

ELECTRICAL CONIECTION SCIEMATIC
o y

3 >
s

f{ .4 'N s
1 ,

e u- .
, ae e A tr,-

1

y,*

T h'

lF ao| . -

8

G i %
= 4 .t

"

@ @) ,@ @
2 t:|. o o ,

| n ,, n i, o.
O T

4 d * @k# p g, i%
J c 0 0 4c4

4- e 9

. f **V ' h% + < -

-.

g, > ---+ $,
-

g.

* * .

. -

, - -
% :- . * - t y}

( "
'

% a

c r t a %*
4 4d O = 2

s
* oh e n n e ne n -.a4_.a .s u; , 4 g

4 < <c .- : a. 4 2-

3} $$ $?Ni
Ow . - - .d i T 44 '

! g<**
\ u >w. -4.! k 3

. -

I'
I ' "

,...
-

> a Oe 3.a3a. ~u,a u. |% e
b +

D ~S 1 >9
a -

g

gd O 4 *

} 'e
*C s as p, *k'''G ?.

g)a!.
7 ---,< , - - m -

37 -

| d o a

e.
"O M O b g (9

.

e ,$~1
'a

if e G i f 4o8,

i ........u. ?M9N "

>[ f
b ~

k4Q >% )-O C"" ===4 h

4*i~
-

a" ..

u-

- o. .o a
. . , -. - _ . . _ . . - . . . - - . . - - . - . - - . . - - . - _ .-.



& a 2- p ua- e

. 3.

mJCMCAL C0195CTION SCIGNATIC 3
11e>

__

_1
g

-

_ _. ._ _ _ _.
,

-,F0LAlkcL A.uk verg/L. ~ ~

I
1

-

eAle,/ntiuEth Y
_ _ _. _M IN s,

T-~--_ __,

1.- s=.

} \I 1+

i .. ..
-|..

tt '

i m
#

1 A -

'

|I
.

, _
- -

-

m
I

;
- -- | s .Tgg;

I|i ho*
i

..

, e, e

\l i i
i UN 3 0- t

Id b' m
N -

. n
,

\| rutn , Acri ve ceus.rw e
* ~

I C
2r reer v

.| ->%|
'

'

if |
,

- oy-

|| |o

@| 8 t me,
,

)i i 3e<

I'

)| 1

___._.__ _|_ A -

+

*

i t oi t i
'

I

I|. ' \ ae @)
i. I

'IL mP'
s

, . - _ _ _ _ ___i-

) I .'
.

.

! ,.
,



.. . - ._.

.

12

6.4 Photograph Description Shoot

1. Sample before testi

|

2.~ Unsheathed cable nestled in stainless steel cable
,

'

-3. Sample inserted into furnace and electrical connections made
|

4. Right before test - sample not yet energized
'; 5. Smoke emitted from embles during test

6. Twenty five minutes into test,

!
7.-Moved sample to hose area right after fire exposure

' 8. Nosing samples while energized

,

I .
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ments of your Purchase Order.
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