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Exceptions to Verified Data

A1l information used in this analysis was obtained from the HVACD or
approved Sargent & Lundy calculations and is, therefore, considered to
be verified data except as follows:

None
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2.0 Purpose and Scope

Rl e e I I e T

In order to demonstrate compliance with 10 CFR 50 Section 50.63
requirements relative to Station Blackout (SBO), specific plant
parameters have been examined for a 4-hour station blackout scenario.
| These parameter: are directly related to plant capability of

( maintaining core cooling and appropriate containment integrity. This
repor’ examines the LaSalle Station Units 142 main control room (MCR)
temperature response to SBO.

The purpose of Revision [ is to:

1. Adjust the heat load in the MCR.

2. Modify initial temperatures of all nodes.
3. Modify final temperatures of all nodes.

1 e e -
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information and Assumptions

The following are the major assump®ions used in this analysis

P

No HVAC systems are operating during the transient
(SBO).

Heat is transferred .v the walls by natural turbulent
convection,

Walls are considered to be of constant thickness,
Effects of columns or beams which are thicker than the walls are
ignored.

Equipment is assumed to occupy 20% of the calculated
air volumes.

The rollowing properties were used for concrete wall (Ref. 5,
section 6.2.1.5, Branch Technical Position CSB 6-1)

Density = 145 Ybm/ft*, C = 0.156 BTU/Ibm*F, and k = 0,92 BTU/h-
ft-*F.

The following properties for the gypsum board werc used per Page
26.15 of Reference 2:

Density = 100 1bm/ft” ~ = 0.2 CTU/1bm*F, k = O.42 BTU/h-ft°F.

No credit was taken for heat transfer down to the MCR floor.
However, heat transfer  f.om rooms beneath the MCR was
accounted for. The »ffect of carpeting in the MCR was also
neglected.
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Initial temperatures and projected SLO boundary temperatures
were obtained from Reference 1. These values are listed in
Table 1. To be conservative, the nodes are stepped up to the
final temperature at time zero in the transient run.

The heat load inside the MCR was taken as 66,093 BTU/h per
Reference 8.

Volumes and wall areas were obtainea from References
4 and 7.

A1l doors to the MCR are assumed to remain closed throughout the
transient.

The MCR initial temperature was assumed to be taken as 90°F.

From Reference 9, the properties of air are:

Thermal
Thermal Capacity (Btu/1b*F)
Densi}y Conductivity Constant Constant
(Btu/he, fL°F)  Pressure Yolume
0.071 0.0154 0.240 v.171
0.060 0.017¢ 0.24] 0.172

In the steady-state case, it is assumed that the air in the main
control room in contact with the ceiling and in the rooms above
is stratified. Therefore, there is no heat transfer by
convection to the ceiling of the MCR. However, credit is taken
for conduction through these layers. It is assumed that the
Tength of the heat conduction path is half the MCR height.

In the transient case, the heat transfer mode to the ceiling of
the MCR is assumed natural convection.
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Method of Analysis

{n order to investigate the temperature rise following an SBO, the
initial wall temperatures had to be calculated. This was
accomplished by preparing a steady state model consisting of nodes
for rooms and walls, and heat transfer paths For this purpose only,
the MCR was assumed to be a boundarv node at 90°F. The in‘tial
temperatures listed in Table | were used for the case.

Once all initial node temperatures for active nodes were determined,
the steady state mode! was modified to include the heat generation
rate inside the MCR, after converting it to active type, and the
final temperatures listed in Table 1.

Firally, & transient case was run to determine the temperatures
fol’owin: SBO inside the MCR. The transient was run for a periog of
¢ hours, with no air flow through the MCR.

The i:put data and supporting hand calculations are given in Appendix
B. fiqures 2 and 3 present, respectively, the MCR plan and the
node path diagram used in the mode!.
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Resylts and Conclusions

These resuits are based on the assumption that the MCR is initially
S0°F.

After the initial wal® temperatures were calculated, one transient
case was run.

In the transient case, the MCR temperature reaches 110°F within 30
minutes following SBO. At 4 hours into the transient, the
temperature reaches 116°F (see Figure 1).

The results suggest that no specific actions needed to be taken in
order to reduce th MCR temperature during a 4 hour S80. However,
ner Page F-3 of Appendix F of Reference 3, it is suggested that
control panel doors should be opered and kept open in order to
provide enhanced cooliny of the equ.pment within the control paneis.
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MCR HEAT TRANSFER MODEL
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Node Initial and Final Temperatures
Temperature ('F)
Mook Room Initial Final
i Contre! Room 415 ae Caloulated
- 2 Start-up Engineer's OFfige 414 80 85
. Shift Foreman and Engineering Dffige 408
Operat fonal Analysiy Department 416
Corridor 423
3 Reactor Building General Arsa Unit | 131 131
Clean-up Recircylation Pump Rooms 331A, 3318, 131C
Reactor Building Gerera! Area Umit |1
4 Computer Room 403 8¢ 150
J $ T.5.C. Computer Room 402 (Comp. Fi1le Room) B0 150
: 6 Main Security Control Center 431 80 150
4 Totlet 435
. ? flevator Entrance Hall 40! 108 116
; Elevator Shaft
‘f Stair A2
g B-26 Those Nodes Mode | Weat Structures
; Temperatures are Caloulated by Programs
:
| 27 Cable Spreading Room 307 104 108
b Cable Spreading Room 308
5 2 Reacter Building Exhaust Eguin. Room Units | & 2 130 130
g Reactor Butlding Exhaust Fan Units | & 2
i Reactor Building Vent Supply System Room
I

=

Node 27 ts at £levation 7490
Kode 28 1s at €levation 786'6"

All other nodes are at 768°0"
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This calrulation has beer reviewed by me according to the method!s) checked below,

1. Computer Aided Calculations
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2. Hand Prepared Design Calculations
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Program KITIY © PC (03.7.171-5.11) Program Fite: KITIYIS.EXE Created: 02/727/92 15:44:05
Input File: m/sss2.inp 05/12/92 10:10:15 Output File: merss2.out C5712/92 10:10:47

LASALLE MAIN CONTROL ROOM, S5 INITIAL TEMPS.

28273146 0 ?
L X 4
29. 01 751 weR
280. 01 /5-2 NES ROONS 1
2131 01 /5-2 REAC.WLDG,E
28. 01 /54 CONP_RN W :
280. 01 75-5 COMP. §/5 M, A
29. 01 75-6 WSC RM.
2 106. 21 757 ELEV. AREM. W
6 8. 005 /5-8 WAS WALLS, TAIL :
T /5% HEAD :
& 6. 005 /5-10 CEILING, TAIL |
7 /51 HEAD ‘
6 0. 00 S 7512 COMP RM MLL W, TAIL :
7 513 HEAD :
131, 846 03226 00 1 /514 AIR 3TWM CONCECYPSM, U :
& 0. 00 9 7515 GYPSUM OF CONP ®8 WL W, TAIL :
4 75-18 WEAD }
6 0. 0@ S /517 COMP 5SS RN WL, W, TATL ;
7 /5-18 WEAD
4 0. 00 S 7517 WST RM WL W, TAIL
4 /5-20 HEAD
6 9. 00 S /5-21 ELEV.AREA WL, W, TAIL
? 522 HE D
6 6. 00 S 75-23 REAC BLDG WLLE, TAIL
4 7524 HEAD _
7 /5-25 FLODR, WEAD (UPPER SURFACE) |
6 6. 00 S 75-26 FUOR,TAIL |
2 104. 01 75-27 RoOMs BELON :
2130, 01 £5 " 7T NSOVE SRR
2 1 8 1 185, moo- N 0@ <+
8 8 9 12 1815, 2. F8a e JAMCRETE P iy
2 9 2 1 e 16-3 wC, VERT a -
2 110 3 670 76-4 COND 70 CEIL. ™
810 11 12 &720. 2. /6-5 COND,THRU CEIL. Z N -
2128 . e720. /6-6 COMD FROW CETL. o
2 112 v . 767 e, VERT B
81213 9 541 15 /6-8 COMD e -

ro -

- ~

- -

et
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Program XITTYIS PC (U3.7.171-5.11>  Progrem file: TITITVIS.ENE Crested: 02727792 15:44:05 Page:. I
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Program KITIYIA-OC (03.7.377-5.1 1}  Frogrem file: KITIVIAENE Crested: 02727/92 15:11:09
Input File: merer2. imp 05/12/92 10:15:04 Outpest File: mertr? out 05712792 10:17:08

LASALLE MAIN CONTROL ROOM 580 TRANSIENT TEMPERATURE CALCULATION
BT WS 0O 72

13,.0%67, .0833, .1667,.25,.3533,.5,1.,1.5,2..3. .4..5..6. /4
T88700. 90. T.I7TES 0131 /5-1mcm

205. 01 /5-2 N85 ROOMS

2. a1 753 RLAC MMUDG B

2150. 01 754 COMP 8w %

270, 01 /S5-S com. s e

2150 01 /5-6 WSC WW N

216 01 /5-7 ELEV. AREA N

6 0. 66 S 758 wES WALLS, TAIL

7 59 WEAD

6 0. 00 S 75-10 CETLING, TAIL

7 51 HE AD

6 0. t9 S /5-12 COMP W WAL, W, TAIL

7 /513 A0
T3, B46 03226 001 /S-76 AIR BTWN CONCRGYPSM W
6 0. 00 9 75-15 GYPSUR OF CONP B WLL W, TAIL
7 7516 WEAD
& 0. 00 % 7517 OO K75 AWM W M TATL
7 5-18 MERD
& 0. 00 5 /5-79 WSC AW WLL, W, TATL

7 75-20 WEAD

6 0. 00 S /5-27 ELEV.AREA WLL,W, TAIL

7 522 NEAD
6 9. 00 S 75-23 REAC.2°DG WLL,E TAIL

4 152 - AD
7 75-25 FLOOR MEAD (UPPER SURFACE)
6 0. 00 S 75-26 FLOOR, TATL

2981 /527 BOOMS BELOM

2135 01 /5-28 ROONS ASOVE

" Ja S G ms. 6% NC_VERTY

8 &8 9 12 185, 2. /6-2 COMD ., CONCRE TE

2 9 2 1 ws. 76-3 NC_VERT

2 1w 2 &720. 764 NC_ NOR_ 10 CEIL.

81011 12 &720. 2. 76-5 COND, THRY CEIL.

2128 3 &720. J6-6 COND_ WOR_FROM TZIL.

2 1w $41. 75-T7 NC_VERT

81273 9 Se1. 1S e N

tobey
IUOTSTASY

|84

‘ON oeloayg

(T=92L8

T

JOC=0n20=L00

.
~

‘arte

TON



Program KITTYIA-PC (05.7.379-5.1 1) Program File: KITTVIAENE Crested: 02/27/92 15:11:0% Pags: 2
input File: mortrl.ing 05712792 10:15:04 Output Fite: mertrl out 05712792 ‘01708

213% 1 s 76-9 NC,VER) 7O AR GAP
2% 15 1 Sl 76-10 NC_VERT  TO GYPS.
8151 2 541, _0SZ2085 /6- 1Y COMD THRU CYPSUM
2% 4 1 541 78-12 NC_VERT YO AIR

2 117 1 . 76-13 NC_VERT, 7D CF. S BM_ML
g1T8 9 2r%. 1.5 76 oW

21 5 13 27 16-13 NC, VERT

2 1w S34. 76-16 W _VERT

81928 9 $36. 15 /617 comd

220 & 53 2618 wC_ vERY

2 T 8. 76-19 wC vERY

8222 9 w8 1S 620 ConD

22T 1 4B 76-27 NC VY

2 125 v om0, 16-22 wC VERT

B23 42T 19BD. &5 76-23 ComD

2% 3 1 1980 . JE-26 W VERT

223 1 2 &0 76-25 wC_ woml

B2625 & &720. *.5 76-26 COND THRU FLOOR
22rm 2 7. 16-27 W WO

3 € 0 0.'9 0.3333% /71 SC TURS, VERT (NTF1)
S © 0 0.22 0.5333% s WO, TURE WORZ (Wis7,
T % 9 1. J7-3 CONDUCTION U™

2 100. oY 200. 080

2 100. 171 200. .72

2 100. .05 200. .07

2 WO, .24 200, .24%  /B-1,AIR PROPS.

1 0.0 %5

T 0.0 0.1%%

1 0.0 0.92

1T 0. 2.1 78-S CONCRETE PRUPS

1 0.¢ 100,

1 8.9 0.2

1 0.9 0.82

T 0.0 6.2 8§ CYPSUM PROPS.

T 90,  S6093.C JE-13, AEAT GER. BATE

~N

100. 0015 200, 00174 /B-14, COMDUC:ION

ExaAME 1 KSTPMX=S000, iPOWY =0, 1POM=0 plotfite= 'mere- pit* /

_D00000E+02 _SS00006+02 . 131000E+"3 _1SOGODE+03 . 1SO000E03 . 1S0000E+33 . 116000r+-03 .8621726+02 . SITHIBE<02 . 109967E-03
110033508 _BTTARTE 0z .SOABATESDZ .SASE3AE+02 _B23266E+02 _B22568E+02  BSORTSE02  BLOTJAES0Z  BOOOSESN2 800907
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