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AREL. DeSCRIPTION

under con:zideration s the
vation of the
combustible
Hydraulic Equ
of heaviest combustible 'vading is bounded by column lines .4

and J & Fa (see Attachment A for a sketch of the area under considera-

tion). The total surface area for heat transfer is approximately 11,774

Ldgy/

ft2, The bounding walls are constructed of reinforced concrete with zn

average thickness of 1.5 ft.

COMBUSTISBLE LOADING

The heaviest concentration of cebling found within this area was along

the east wall, The average combustible loading of the cable trays

-

this area is 4.7 1bs/ft2 of tray surface area. There are no combus
liguids in this area. Enclosed combustibles are not included in

combustible loading.

VENTILATION DAR?METE{S

The area under considerati

on its south side, This opening

CASES EXAMINED

A spreading cable fir assumed to origi in the area
cable concentration to pre t t case. The
assumed to start at a point source and spread horizontally al
cable trays in each direction at a rate of 10 feet per hour.
will spread north and south along t! wall and westward
of 8 feet in each direction along the cable trays before the
point source dies out 2 ] minute A maximum surface a
ftZ of cable 58 ‘ list of trays)
orresponds t

constant througho

yreads




RESULTS

The fire duration was i e 180 m he fire temperature
reached after 3 hours 940°F which i low the critical temperature
for tne structural steel (seec hi C for results of anal

Since the fire is assumed t cC In the area of heaviest

loading, the results are cons d to be representative fg

general floor area on the 253' elevation of the Reactor Bui

The positions of cable ‘elative to structural steel

examined throughout the 253' elevation of the Reactor

1
|
|

to assess the potential for localized heating. Cable

located 12" below the bottom of a girder type G-52

Attachment N contains the ( alculations performed to

the response of the girde localized heating., These calc

L

ro rancpruats
- - ws fa s

c ive B¢ they assume that the entire length o

2

he girder is subjected to a temperature of 1500°F when in actuality

only a small section of the steel would be subjected to localized heat-
ing. As can be seen from the results, the girder does not reach its
single point failure temperature of

sure period (time required




Unit 1 Reactor Enclosure 253' F1.

Surface Area Calculation

Walls

North wall above Neutron Mon. (18" x 19') 342 ft2
North wall Neut. Mon. to Stairway (35' x 28.5') 997.5 ft2
North wall stairwell (8' x 28.5') - (3' x 7') 207 ft2
East wall (67' x 28.5") 1909.5 ft2
Column North & South Faces East Wall (16' x 28.5') 456 2
Drywell Access Wall . (16' x 28.5') 456 ft
Orywell wall above Neutron Mon. (22' x 19') 418 ft?l
Orywell wall from Neut. Mon. to Access (49' x 28.5') 1396.5 ft2
Neutron Monitoring Walls (63' x 9.5') - (3' x 7') 5§77.5 ft?

6969 ft2
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LIMERICK GENERATING

AREA DESCRIPTION

The area under consideraiion is the general

tion of the Unit 1 Reactor Building (Fire Area 47A). The heaviest ¢

ble loading encountered on n is found in the northeast
The area of heaviest combustible loading is bounded by column lines
and J & H (see Attachment A for sketch of area). Bounding walls are
reinforced concrete construction with an average thickness of 3 ft,
surface area for heat transfer is 6947 ft2(645 m2) (see Attachment

calculation of areas).

COMBUSTIBLE LOADING

The heaviest concentration of cabiing found within this area is located

five feet to the west of column line 21.5. The average combustible loading

e trays in this area is 4 1bs/ft¢ of tray surface area. There

-

combustible liguids in this area., Enclosed combustibles are not

included in the combustible loading.

VENTILATION PARAMETERS

The area under consideration is open to the remainder of this
there are several rooms at floor level

eaves a ventilation o

CASES EXAMINED

D

A spreading cable fir2 was assumed to originate in the area
cable concentration in order to present the worst case. The
assumed to start at a point source and spread horizontally al
trays in each direction at a rate of 10 feet per hour.

to extend along the ncrth wall and southwest, a

out after 40 minutes.

g .
Attachment




RESULT:

he fire was assumed to last 3 hours with no action taken by plant

sonnel to extinguish the fire, The peak gas temperature reached was

-

731°F (see Attachment C) which is below the critical temperature for

) |

the structural steel, Since the fire was assumed to occur in

of heaviest combustible loading, the results are considered
representative for the entire general floor area on the 283"
of the Reactor Building.

The position of cab rays relative to structu

examined throughout the 283' elevation of the Reactor B8uild

to assess the potential for localized heating. Cable trays were enc

tered within 1 foot of type 36WF230 beams in numerous locations,
IAB

trays 1CCRA, 1CZTA, 1

and 1ACYA were positioned 12 inches belo
2

i8WF45 beam Tocated northeast of the drywell near column line 20

Attachment D contains the resu’ts of calculations performed to deter-

mine the response of the structural members., The exposure time for the

localized heating was taken to be 40 minutes which is the time require

for & tray to burn to completion. As can be seen from the results,

member types 36WF230) will not reach their critical temperatu

n

4C minute exposure reriod, The member

tical temperature well within the exposure period. Appendix

showing the locaticn of the structural member

ocalized heating effects,
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Cable Tra!s

The following cable trays are present in the area defined for the source
fire and all of the trays are assumed to burn simultaneoucly,

Surfaceq

Cable Tray No. Tray Width (in) Tray Length (ft) Area (fte<)
"‘THIIEU*TUF' ~ 28 15 30
1M1AD01-02 24 15 30
1M1AEQ1-02 24 15 30
10CVALS 24 15 30
101SA73 24 2 4
1BCWAS1 24 7 14
1BCWA92 24 5 10
18CWAB0 24 7 14
1BCWA7S 24 5 10
172

172 ft2  x 190 kW/m2 = 3050 kW
10. t</m
Average Combustible Loading per Tray Surface Area = 4.0 1b/ft?
Fire Duration for Free Burning _Tray Fires =

4,0 1b/ft2 4+ 0.1 1b = 40 minutes
th7m1¢

ATTACHMENT 8
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CASE NUMBER: 1
BUILDING: UNIT 1 REACTOR i
ELEVATION AND AREA DESCRIPTION:

CASE DESCRIPTION:

EFFECTS OF LOCAL

DING

283 GENERAL #L00R AREA

LOCALIZED HEATING OF MEMEER TYPE 18WFas

HEATING ON GTRUCTURAL STECL

FIRE TENMPERATURE (deg. F): 1500
WEIGHT OF STEEL MEMBER (lbs./f1): 43
SURFACE OF STEEL MEMBER HEATED (sq.ft./ft): 4.41
TIME STEEL TEMPERATURE
{min) (deqg.F)
5.00 HER
10,00 62
15.00 1170
20,00 1298
25.00 13746
30.00 1424
33.00 1453
40.00- 14271

ATTACHMENT D



CASE NUMBER: 2

BUILDING: UNIT 1 REACTOR BUILDING

ELEVATION AND AREA DESCRIPTION: 283‘ GENERAL FLOCR AREA
CASE DESCRIPTION: LOCALIZED HEATING OF MEMEBER TYPE 3&WF230

EFFECTS OF LOCAL HEATING ON STRUCTURAL. STEEL

FIRE TEMPERATURE (d=g. F). 1500
WEIGHT OF STEEL MEMEER (lbs./€t): 230
SURFACE OF STEEL MEMEER HEATED (sa.ft./ft);: ?.84
TIME STEEL TuMPERATURE
(min) (deg.F)
5.00 310
10.00 511
15.00 678
20.00 817
2S.00 932
30.00 1028 ;
35.00 1108
40.00 1174

ATTACHMENT D




