





November 6, 1978 1E Circular 78-18

Test Details

The test was started by igniting the two gallons of heptane that was
poured into the floor pan. A fully developed fire occurred almost
immediately. The ceiling smoke detector alarmed in about 15 seconds.

1n about 50-60 seconds, two of the three temperature sensing sprinklers
located between the wall and cable trays 1 and 2 activated. The fire
between cable trays 1, 2, 3, and 4 appeared most intense, apparently
because of a chimney effect between the four trays. The flames between
cable trays 3 and 5 did not appear to be so intense. The ceramic fiber
blanket absorbed some of the heptane so that after the heptane in the
pan burned, most of the flame seemed to come from the bottom outside
surface of the ceramic fiber blanket. No additional temperature sensing
sprinkler heads at any location activated: thus, the sprinkler water
supply was not turned on for any of the three sprinkler locations.

The apparent slow response of the third temperature sensing sprinkler is
being investigated, since this was not intended to be a slow response
sprinkler.

At about 3 minutes into the test there was an indication of a short
circuit in cable tray 3, which was probably caused by the fire. After
5-7 minutes the height of the [lames appeared to subside; however,
residual flames continued for about 40 minutes.

Preliminary Results and Analyses

Preliminary information indicates that the flammable liquid or flames
penetrated the protective barriers at the bottom of the vertical trays
and caused fire damage to the polyvinyl chleride {nsulation on cables
in four of the five trays.

On subsequent 500-volt megger tests, {t was found that another cable in
tray 2 had also experienced some damage, as evidenced bv a conductor to
ground short.

The most probable cause of the fire damage in certain cable trays appears
to be related to the absorption or seepage of heptane under the ceramic
fiber blanket at the juncture with the fleor. Once the heptane entered
the interior regions of the cable tray, then ignition apparently occurred
via the small opening at the floor er through a vaper/air path within

the joints. There is some {ndication that some cable damage was caused
by absorption of heptane on the inside of the barrier (wicking effect)
and its ignition which heated a cable tray ladder rung, causing dumage

to & cable in contact with the rung. The ingress of the heptane into

the ceramic fiber needs to be further evaluated since this appears (O

be the most significant failure mode.
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Tentative Conclusions

The test results are still being analyzed, and it would be premature to
establish firm conclusions at this time; however, the results now available
indicate that the following areas of the fire protection programw need

close consideration:

: To protect against spills of flammable liquids, barriers or curbs
may be needed to prevent entry of the flammable liquid behind fire
barriers. A wick effect may also need to be considered in the design
of fire barriers.

ra

Some small fires may no' actuate sprinkler heads. To reduce this
possibility in sprinkle: systems to be installed, fast response
sprinkler heads should te considered (less than approximately

3 minutes in the UL Starlard 199 "Automatic Sprinklers for Fire
Protection Service').

3 The location of the fire detection devices and the sprinkler heads
relative to the fire and components being protected is of great
importance. The path of the air movement in the area influences
the :~tuation of such devices and should be considered in the
system layout.

The final results of this test will be issued when the analysis of the
test is complete.

This circular is being issued for information only. No specific action
is requested and no written response is required. If you desire addi-
tional information regardinz this matter, contact the Director of the
appropriate NRC Regional Office.

Attachments:
1. FPigure ]
2. Figure 2









Figure 1
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