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U.S. NUCLEAR REGULATORY COMMIESION
OFFICE OF INSPECTION AND ENFORCEMENT

REGION 111

IE Circular Fo. 78-18

November 6, 1978
UL FIRE TEST

Background

Or Septezber 15, 157€, s fire test of & full-scale vertical cable tray
8rray was conductec st the Underwriters Laboratory (UL) near Chicage,
Illincds. It was part of the fire protection research prograr managed
by Sandia Lebcratories under I'RC contract. The purpose of the test was
tc demcnstrate the effecti eness of ares sprinklers and cable tray fire
barriers constructed of ce.amic fiber blankets ir preventing dazage to
catles as & result of an exposure to a flammstle liquid fire. The test
resulted 1o damage tc some electrical cables.

Discussion

The configuration of the fire test was selected to simulate a section of
8 plant area with vertical cable trays containing redundant safety
divisions arranged such that the redundant divieions could be simul-
tanecusly exposed tc & potential fire resulting froo an inadvertent spill
of flemmable liquid 4n the area. The sarrangezent of the cable trays and
toe designation of the redundant tray divisions is shown in Figure 1.
Figure 2 shows the location of the fire detectors and the three groups
of sprinklers. Each of the five cable traye contained cable insulated
with polyvinyl ehleride and was enclosed in a separated ceramic fiber
blanket fire barrier froz floor to ceiling in accordance with the manu-
facturer's recommendations. The sprinkler and detector arrangezent was
s permitted by NFFA Code. Bowever, nc water was actually used at any
time during this test due to the failure of some sprinkler heads to
actuate, as explained below.

Each sprinkler location in the test arrangecent contained three mozinally
icdentical tecperature sensing sprinkler heads with fusible links ad‘acent
tc an open sprinkler head which was coinected te 8 manual water supply
valve. The tezperature sensing heads were wired to signal when their
links fused. After all three tezperature sensing heads at & given locea-
tion activated, then the water supply for the opern head was to be
macually adc{tted. The sprinklers were of a type which sctuate at the
slov end of scceptance for reaction time. The test procedure required
that all three tezperature sensing heads had tc acti{vate befcre water
would be turned en. 1In this way, it was expected to get some data on
variability in the response time of identical sprinklers.
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Test Details

The test was started by 1gniting the twe gallons of heptane that was
poured intc the flocr pan. A fully developed fire o:curred almost
icmedistely. The cefling smoke detector alarmed irn about 15 seconds.

Iz about 50-60 seconds, twe of the three texpersture sensing sprinklers
located betveen the wall and ci*'e trays 1 and 2 sctivated. The fire
between catle trays 1, 2, 3, a. - appearec most intense, apparently
becsuse of a chimney effect betweer the four trays. The flames between
cable trays 3 and 5 dic not appear to be sc intense. The ceracic fiber
blanket abscrbed some of the heptane sc that after the heptane in the
pen burned, most of the flaze seemed to come from the botton outside
surface cf the cerazic fiber blanket. No additional tezperature sensing
sprinkler heads et any location sctivated; thus, the sprinkler water
supply was mot 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 & slow response
sprinkler.

At about 3 minutes Intc the test there was an indication cf a short
circuit 4in cable tray 3, which was probably caused by the fire. After
5-7 minutes the height of the flames appeared to subside; however,
residual flames continued for about 40 minutes.

Prelizinary Results and Analyses

Prelicinary i{nfcrmatior indicates that the flammable liquid or flazes
penetratec the protective barr{ers at the bottoz of the vertical travs
arc csused fir~ dacage to the pclyvinyl chioride {nsulation en cables
in four of the five trays.

Ot subsequent 500-volt megger tests, it was found that ancther cable in
tray 2 had alsc experienced some damage, 2s evidenced by & conducter to
ground shert.

The most probable cause of the fire dazage in certain cable trays appears
tc be relatel to the abscrption or seepage of heptane under the cera=ic
fiber blanket at the juncture with the floor. Once the heptane entered
the intericr regions of the cale tray, then {gniticn apparently occurred
via the szall opening at the floocr or through a vaper/air path within

the joints. There 1s some indication that some cable dazage was caused
by absorptics of heptane on the inside of the barrier (vicking effect)
and its {gnition which heated a cable tray ledder rung, causing dazage

tc a catle in contact with the rutg. The ingress of the heptane inte

the cerazic fiber needs to be furthrer evaluated since this appears to

be the most significant failure mode.
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Tertative Conclusicns

The test results are still being analyzed, and 4t would be premature tc
establish firm conclusions at this tizme; however, the results now svaila‘le
iudicate that the following areas of the fire protection prograz need

close consideration:

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

- Scme small fires may not actuate sprinkler heads. Tc reduce this
possitility in sprinkler systems tc be installed, fast response
sprinkler heads should be consicered (less than spproximately
3 minutes in the UL Standard 195 "Automatic Sprinklers for Fire
Protection Service').

> The location of the fire detection devices and the sprinkler heads
relative tc the fire and components being protected is of great
izpertance. The path of the air movement 4in the area influences
the sctuation of such devices and should be considered 4in the
systex laycut.

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

This circular 1s being issued for infermaticn enly. No specific sctien
is requested and no written response 1s required. If you desire addi-
tional infcrmation regerding this matter, contact the Director of the
appropriaste NRC Regiounal Office.

Attachzents:
1. Figure }
2. Figure 2
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LISTING OF IE CIRCULARS ISSUED IN 1978

Subject

Loss of Well Logging
Source

Proper Lubricating 011
for Terry Turbines

Packaging Creater Thac
Type A Quantities of
Low Specific Actirvity
Radicactive Material
for Transpert

Instellation Error That
Could Prevent Closing of
Fire Docors

Inadvertent Safety Injectieon

During Cocldown

Potential Common Mode
Flooding of ECCS Equipnent
Rooms at BWE Faci{lities

Dazaged Components of a
Bergen-Paterson Series
25000 Hydraulic Test
Stand

Environzentei Qualificsticn
of Safery Related Equipment
at Nuclear Powver Plants

Arcing of General Electric
Company Size 2 Contacters
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Date
of Issue

4/5/78

4/20/78

«/12/78

3/15/7¢

5/23/78

5/23/78

5/31/7¢

5/31/7¢

6/5/78

Issued To

All R-lders of
Well Logging
Source Licenses

All Kolders of
Reactor Ols or
CFs

All Holders cf
Reactor OLs, CPs,
Fuel Cycle,
Priority I Material
aud Waste Dispcsal
Licenses

All Belders of
Reactor OLs or
CPr

All Bolders of
Reactor OLs cr
CPs

All Hclders of
Reactor Ols or
CFPs

All Holders of
Reacter OLs cor
CPs

All Bolders cf
Reactor Ols cr
CPs

All Bolders of
CPs
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LISTING OF IE CIRCULARS ISSUED IN 1978

Subject

Control of Sealed
Sources Used in
Radiation Therapy

Recirculation M-G
Set Overspeed Stops

EPCI Turbine Control
Valve Lift Rod Bending

Incperability of Multiple
Service wWater Pumps

CI Turbine Reversing
Chazmber Held Down Bolting

Checkvalves Fail to
Close In Vertical
Position

izitorque Valve
Actuators

Inadequate Guard Training/
Qualification end Falesified

Training Reccrds
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Date of
Issue

6/14/78

6/15/78

6/30/78

7/10/78

7/12/78

7/20/78

1/26/7¢

10/13/78

lssued to

All Medical
Licensees in
Categceries G
and Gl

All Belders cf
BWR OLs or CPe

All Bolders of

BWR OLs or Cl's

for plants with
HPCI Terry Turbine

All Holders of
Reactor OLs and CPs
except for plants
located 1in: AL, AK,
CA, TL, GA, LA, MS,
sC

All Helders of BWR
OLs or CPs for

plants with a HP(I
Terry Turbine
excepting Duane
Arncld and Monticelle

All Holders cf
Reactor OLs cr CPs

All HRelders of
Keactor Ols or
CPs

All Bcolders of
and applicants
for Reactor OLs.



