Enclosure 2

VTEC
LABO%TORIES
BMONX, K.Y, 10474

Feb, 17, 1984 212 542-8248

Client: The Rockbestos Company
New Haven, Ct 063504

Attn:s Mr. John E, Meras

1.0 Subject

Fire Resistance testing of fire resistant cables,
These tests were conducted on Jan. 16 and Jan. 17, 1554 on the small
3 ft X 3 ft furnace, in accordance with the ASTM E119 time-temperature
curve, This standard should be used to measure and describe the properties
of materials, products, or assemblies in response to heat and flame under
controlled lavoratory conditions and should not be used to describe or
appraise the fire hazards or fire risks of materials, products or
assemblies under actual fire conditions., However, results of this test
may be used as elements of a fire risk assessm~nt, 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
The furnace used in this test measures 3 ft X 3 ft X 3 ft. The
outside conatruction is steel and the furnace is lined with a ceramic
refractory insulatior, The furnace dimensions inside the insulation are
nominally 27 in X 27 in X 27 in, A singie burner is centered vertically
in the wall opposite the sample, This burner is rated for 1.5 million Btu/hr
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and is of the flat flame or non-impinging flame design., Furnace
conditions are monitored by three Inconel-sheathed chromel-alumel
thermocouples, These thermocouples are positioned 6 inches from
the face of the sample.

The recording instrument is IPT Multi-Scan 3142J Potentiometric
Recorder. Thermocouples are NBS Tracea'‘e,

3.0 General Description
Rockbestos provided two types of fire resistant type cables for
testing:
1) 3 conductors, 14 AWG (0,065 in) with stainless steel sheath
2) Same as above, but without the stainless sheath

They were identified by the client as E30-0211 for the stainless steel
sheath and E30-0208 for the cable without the stainlesa steel sheath,

Stainless Steel Sheath

0,065" wire stranded
0,280" OD for wire and insulation

Insulation 0.05"

All dimensions 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 cable tray (open type) that measured
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27 inches long. The 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 pef
rockwool and a layer of 5/8 inch thick sheetrock on the unexposed side.
The cable tray was mounted horizontally into the vertical wall that
measured 3 ft X 3 ft. Approximately 20 inches of ths cahble tray
protruded into the furnace, which contained all the coiled length of
cables except for the lead in and cut., All penetrations were stuffed
with rockwool.

The cable trays were supported by banding straps from the frame
that contained the wall to the cable tray. The straps were covered with
1 inch thick kaowool to prevent premature failure of support for the
cable tray during the fire test,

3.1 Electrical Connections

Two different input electrical systems were used, one on each day
of testing.
Day One Jan, 16, 1984

All electrical connections were performed by Rockbestos from the
VTEC laboratories electrical supply of 208v 3 phase, Three GE dry type
120/240/7/40/480 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 voltage side of the transformer. A
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3 phase delta load consisting of 12 52 watt, 120 volt light bulbs were
connected to one end of each sample with the other end connected to
the power supply.
Day Two Jan, 17, 1984

The following day the electrical connections were the same
except that 2 240/280 volt Powerstats were added in cpen delta on
the primary side .. the transformers and 450 volts were obtained.

4,0 Results

The ASTM E119 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 _ights go out, After 1 hour of exposure, the furnace was
turned off and the samples were de-energized.and immediately moved
over a floor drain, The samples were re-energized and water sprayed
with a "garden type" hose for a minimum of 1 3/4 minutes. The time
between furnace turn off and application of the hose spray was approximately
3 1/2 minutes.

The load remainsd energized on both samples after the water spray.
The 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.



First Day Testing Jan, 16, 1984

Tize
hrs min

0:05
0108
0:10
0120
0:21
0:28

Second Day Testing

Tine
hrmin

0:04
0:08
0135

Observations

Smoke emitted from ends of metal sheathed ahle
Liquid dripping from ends of metal sheathed cahle
Sample flaming in furnace

Smoke is lessening

Smoke being emitted from non-metal sheathed cable
No smcke from both cables

Jan, 17, 1984
Observations

Smoke emittad from ends of metal sheathed cable
Liquid dripping from ends of metal sheathed cable
No smoke from both cables

5.0 Conclusion

Based on these tests, the fire resistant cables provided by

Rockbestos retained their electrical integrity when exposed to the

ASTH E119 time-temperature curve and water spray exposure,
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6.1 VWitnessing Personnel

o SOme™
Neil Schultz

Executive Director
VTEC laboratories Inc.




TIME-TEMPERATURE CURVE FOR FURNACE

DATE: 1) 16/ 8

| 809

1200]
°F
fo 0

) 20 30 »0
TIME



TIME-TEMPERATURE CURVE FOR FURNACE
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ELECTRICAL CONNECTION SCHEMATIC
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6.4 Photograph Description Sheet

1. Sample before test

2. Unsheathed cable nestled in stainiess steel cable

3. Sample inserted into furnace and electrical connections made
4, Right before test - sample not yet energized

5. Smoke emitted from cables during test

6. Twenty five minutes into test

7. Moved sample to hose area right after fire exposure

8. Hosing samples while energized
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Temperatiure Measurement E

Claud S. Gordon Company
5710 Kenosna Strset

P O. Box 500

Richmond, I 80071

s —~ CERTIFICATE OF COMPLIANCE -

We certify that the material covered by the subject order is in accordance with the roquire;
ments of your Purchase Order.

AlL ASSrt are from Lot MX-1%070. r40r conform 1o ANST STD.LiMiTs

of Erver. Calibration results on Lot MUI-19070 tracceble fe Fhe
N8BS are on file.

Reference: Your Order_%l =
CSG Co. Order

Form CSG 262

. ————————— - — - - - — . - .

Gordon Em

Temperature Meassurement

BN ————————————— - - - .

Claud S. Gordon Compa iy | E
5710 Kenosha Street : !

PO Box 500

Richmond. IL 60071

-
8154782211 ~ CERTIFICATE OF COMPLIANCE —

We certify that the material covered by the subject order is in accordance with the require-
ments of your Purchase Order.

All assys -are from Lot MY-19%7s. The Y conforss 1o AWSI STD. ListsTs
of Error. Calibration resulls on Lot Mr-19070 fraceable % the
MBS are on file.

Reference: Your Order___ 9344

CSG Co. Order_ 4927818 =
Form CSG 262
Chiet ifispector
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The Incal Service Corporation has checked and calibrated the above instrument against working stand- | to
ards which are traceable to the National Bureau of Standards.At the time of calibration all specifications ‘ko
were found to meet ihose set forth by the manufacturer. The metrology procedures used in this calibsatios : p.
conform to and satisfy the requirements set forth in MIL-STD-45662 MIL-Q-9858A and MIL-1-45208. e 1
L { c Y
A
Applicable NBS Test Reports
DC Volitage-228798
AC Voltage-224359
Resistance-231201
Frequency-WWVB
Capacitance-226933
Inductance-219546
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