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kxceptions to Verified Data

Information used in this calculation was obtained from HVACD and
approved Calculations and is, therefore, considered to be verified data
except as follows:

None
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2.0 Purpose and Scope

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 parimeters are directly related to plart capability of
maintaining core cooling and appropriate containment integrity. This
report examines the LaSalle Station Units 142 RCIC room temperature
response to station blackout ($B0).

The purpose of this revision is to:

1. Adjust heat loads in the RCIC room.

2. Modify initial temperatures of all nodes.
31, Modify final temperatures of all nodes.
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Lompyter Programs

The heat transfer calculations reported herein were performed by using
S&L Computer Program RATT (09.8.077-2.01) and the resulting temperature
plotted using another SA&L Computer Program, PPP (09.8.099-1.31). These
programs are described in References | and 2, respectively. The
documentation for these programs is maintained in the S&L Computer
Software Library.
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Information and Assumptions

The analytical mode! for this calculation consists of one dependent
Lemperature node (1), four ‘ndependent temperature nodes (2 through
§), and five heat structures. These elements are thermally connected
as shown in Figure 2. A brief description of each node (summarized
in Table 1) follows: 1) Node 1: the RCIC cubicle at elevation 673" -
4" of the reactor building, shown in Figure 1; 2) Node 2: soil next
to the east side wall of the RCIC rosm; 3) Node 3: the RHR heat
exchanger room located at the north side of Node 1, shown in Figure
1; 4) Node 4" the equipment cubicles and containment annulus
located at the west and southwest side of node | and off-gas filter
building, shown in Figure 1; elevation 694'-6" of the reactor
vi1ding.

The initial temperature of the subject room (node) was 124.0°F. The
temperatures of nodes 2 through 5 were assumed to be constant
throughout the transient event at the final temperature and are
listed in Table 1. Table 2 identifies each of the five heat
structures modeled, presents their physical dimensions, and the
initia) temperature and heat transfer coefficient for each Left Hand
Face (LHF) and Right Mand Face (RHF). The heat Toad during the

stati o blackout test to the RCIC turbine heat and other equipment is
tabulated in Table 3.
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The S&L computer code RATT was used to model the physical system of
interest. General assumptions relevant to RATT are discussed in
detail in the users’ manua) for this code (Reference !). Modeling
assumpt ouns used in this calculation are discussed below,

1. The entirety of the model used in this calculation was taken
from Reference 4 with the exception of air node temperatures
and the heat loads. In addition, the RCIC east wall is
represented by two separate heat structures instead of one.

2. The temperatures of node 2 (soi] temperature) and the wall
surface facing 1t were assumed to be 52°F (Reference 5) and
67.2'F respectively (see below). The projected SBO
temporatures of node 3 and node 5 were 129.2°F and 229.6°F,
respectively (Reference 3), and the projected temperature of
node 4 was taken to be 252.0'F (R~ference 3).

The outer surface temperature for Wall #5 is calculated as
follows:

Q" « U x (T, = T ) = hx (T =T,

where

Ue0.2 Btu/Hr - sq. ft-*F (overal)l heat transfer cou ficient
across the wall per Page B6 of Ref. 4)

ho=0.95 Btu/hr-sq. ft-*F (Heat transfer coefficient for the
wall outer surface per Page B7 of Ref. 4)

T, = 124.0°F (Initial air temperature for the RCIC Pump room,
Ref. 3
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T‘:. « 52'F (Soil temperature, Ref. 5)
T, = Outer surface temperature to be calculated.
q" = Constant heat flux per unit area.

The boundary node 2 (soil node) was thermally insulated from
the connected heat structure (no. 2) during the transient.

No WVAC systems are operating during the SBO transient. In
addition, air flow was assumed to be regligible between the
RCIC room and neighboring rooms.

The thermal properties of air within the subject room were
assumed to be constant throughout the transient event,

Heat loss through the floor was negle-ted for conservatism.

The RCIC turbine was actuated immediately upon receiving the
stotion blackout signal and kept at full load throughout the
transient event.

The SBO heat loads for the RCIC room were obtained from
Reference 7 and are given in Table 3. Since SBO heat loads are
greater in the Unit 1 RCIC room and the Unit 2 RCIC room novth
wall is exposed to earth at 52°F rather than 123°F, as is the
case in the Unit 1 RCIC room, the Unit 1 results present an
upperbound temperature which is applicable to both units.
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Per Reference 4, the height of the RCIC room is 18.83 feet, and
per Reference 6, the length of the east wall is 46.3 feet. The
21.3 foot portion of this wall is exposed to the air in the
off-gas filter building. Since this area is containe within
node 4, the highest initial and final temperatures of all the
rooms comprising node 4 were used for conservatism. Therefore,
the initial air temperature of this adjacent area was assumed
to be at 118.0°F per Reference 3. The 25 foot portion of the
east wall 1s exposed to earth,

Te be conservative, the nodes are stepped up to the final
temperature at time zero,
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Results and Discussirn

Figure 3 shows the RCIC cubicle temperature profile following $80.
The room temperature was at 124.0°F prior to the station blackout and
reached 153.7°F in 30 min. Subsequently, ihe room temperature rose
at a slower rate and reached 164.7°F at 4 hours after the transient
started. SA&L computer program PPP (Reference 2) was used to plot the
results

Two items to note are:

a) The RCIC turbine puinp was assumed to be manually initiated
immediately after the station blackout to obtain a conservarive
room temperatu.e transient profile. However, it should be
noted that there is a certain time delay between the station
blackout and the inftiation of the RCIC system.

b) Single active failures were not postulated in this analysis.
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S81 N.. o CALC 3CT7-0290-002 REV 1 PROJECT 8726 17 PART 1 T8 PRTE O%y e A

SIATIOﬁ BLACKOUT  RCIC ROOM TEMPERATURE TRANSIENT

t t1&1) Ta Tw fiw) Tw TA (ia2) QWi 1w, 1) Owl iw_ 2) QAL sA 1) GAL VALY
1400 « 1 158 .00 134,03 ( 1) 140.53 22960 ( S) 4.648+004 -7 1514004 O 98004 000
1,400 « 1) 158 00 104 38 ( 2) 69 60 67.20 ( 2) 1. 529+004 o000 4 928+004 000
P A0 1) 158 00 127.0¢4 ( 3, 123.83  29.70 {3 1. 1284004 -1 1164003 9 928:004 OO0
V400 « " 158.00 12518 ( 4) 141 .73 2852 00 f{ 4) 1. 8674004 -8 72240048 9 928+004 000
1,400 %) 158.00 125.33 ¢ S) 141.57 252.00 { 4) 6.706+003 -3 1564004 9 9284004 000
1. 450 & 158.19 134 .28 ( 1) 140 .89 229 60 ( 5) 4. 6374004 -7 1124004 9 928+004 000
1 450 f 1) 158.19 101.53 ( 2} 69 66 €7.20 ( 2) 1. 5214004 000 9 928+004 00
1 450 i 1) 198.19 127.48 ( 3) 123 .84 129 20 ( 2) 1. 1324004 -t 114+003 9 .928+004 OO0
1 450 1) 158 19 125.29 { 4) 142 .17 2%2.00 ( 4) 1 B73+004 -8 6714004 9 928+004 000
1,450 i1 158 19 125 .44 ( 5) 142 04 252 .00 { 4} 67264003 -3 1368+004 9 9284004 OO0
1. 500 1) 158 37 124.52 ('} 144.23 22960 ( S) 4 626+004 -7.075+004 9 9284004 00
1500 t 1 158 37 10<.68 ( 2) 69.72 67 20 ( 2 1.532+004 000 9 928+004 000
1 S00 t 1) 158 57 127.28 ( % 123.85 129 20 ( 3) 1.135+004 -1 1114002 9 928+004 000
1 SO0 &1 158 37 125 40 ( 4) 142 .63 2%52.00 ( &) 1. 8794004 -8 6224004 9 928+N04 000
1.500 (1) 158 .37 125 .55 ( 5) 142.50 2%52.00 ( 4} 6. 7464003 -3 1204004 9 928+004 GO0
1.550 (R 158.5% 174.76 (1) 141.57 229.60 { S) 4. 616+004 -7 038+004 9 928+004 000
t. 550 $ -5 158 55 104 .83 ( 2) 69 78 67.20 ( 2) 1.533+004 000 9 928+004 000
¢ 850 t " 1.8 55 127.36 ( 3) 123 86 129.20 ( 3) 1 139+004 -1 1084003 9 928+004 000
1550 « 1) 158.5% 128 51  ( 4) 143 .07 252.00 { 4) 1 884+004 -8 5744004 9 9284004 000
1.550 ot 158 55 1265 .66 ( S} 142.94 252.00 ( 4} 6. 7654003 -3 1034004 9 328+004 000
1.6C0 1) 158 .77 134 .99 (1) 141.89 229.60 ( 5) 4 B06+004 -7 0034004 9 S28+004a OO0
1 600 t 1) 158.73 104 97 ( 2) 69 84 67.20 ( 2) 1 534+004 000 9 92B+004 000
1 60O 2 2} 158.73 127 .46 { 23) 123 .87 129 20 ( 3) 1. 1474004 -1.1064003 9 928+004 0No
1 600 4 43 158 73 125 62 t 4) 143 51 252 .00 { &) 1 B89+004 -8 .528+004 9 928+004 000
1. 600 « 1) 158 .73 125.77 (S} 143 .38 252.00 ( 4) 6.784+003 -3 OB5+004 9 928+004 LODO
1.650 { 158 91 135 .21 (1} 142.21 229.60 ( S) 4.596+004 -6 .969+004 9 9284004 000
1. 850 { »3 158.91 105 1% & 23 €3 90 67.20 { 2) 1.535+004 000 9.528+004 [
1.650 ( 158 .91 127.56 ( 3) 123.88 128.20 ( 3) 11464004 -1 1034003 9 928+004 000 g o 5 O
1 650 ¢ 158 91 125.73 L 4} 143 .92 252.00 ( 4) 1. 8944004 -8 4824004 9 SIR+004 000 N oD
1. 650 L 158 21 125.87 (| S) 143.80 25200 ( 4) 6. 8024003 -3 069+004 9 9284004 000 3401 < g
. b
) 1700 (1) 159 .08 135 42 (1) 142.52 229.60 {( S5) 4 SE7+004 -6 92354004 9 928+004 000 g ol :_ b
1. T00 ¢ 159 08  105.2 « 2) 69 96 €7.20 ( 2) 1.536+004 000 S 928+004 000 “t 0=
1. T00 { 159. 08 127.66 ( 3) 123,89 129.20 ( 3) 1.1504004 -1 1014003 9 928+004 000 30
1. 700 t %9 OB 125.83 ( 4) 144 .34 252.00 ( 4) 1 B9I4004 -8 438+004 9 928+004 000 AT
1.700 1 759.08 12598 ( S5) 144 .2y 252.00 ( 4) 6.812+003 -3 054+004 9 9284004 009 a1
[ =
1750 i 1) 159 25 125 65 { 1) 142 a2 229 60 ( 5) 4.578+004 -6 903+004 9 928+004 OO0 ™ f?
1.750 « 1 159.25 105.39 ( 2) 70.01 67.20 { 2} 1.537+004 00 9 9284004 000 ~3 i
. 150 ( %} 159 .25 127.76 (- 3) 123 9C 129.20 { 3 1.153+004 -1 098+003 9 928+004 000 : S
1. 750 1) 159.25 125.94 ( &) 144 74 252.0C ( &) 1. 903+0C4 -8 396+004 9 5284004 000 ' -
1.750 [BRE] 159.25 12608 { S} 144 .51 252 00 ( &) 6 8364003 -3 03R+004 9 284004 000 M =
~J 1
o
L=
~
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1S

S84 NS CALC  3CT-0290-002 REV ¢ PROJECT 8726-17 PART 1 TuR DATE %190 A '

STA‘!W BLACKOUT  RCIC RODM TEMPERATURE TRANSIENT

' A1) Ta ™ Ciw Tw A tiaz) oW 1w, 1} oWl iw, 29 QAL A1) AL ALY

3.000 t 1) 162 67 139 .91 t 1) 138 43 229 .60 t 8) 4 414+004 -6 3CT+004 S 928+0G0e ()

3000 (1) 162 67 108 30 ( 2) 71.20 €7.20 ( 2) 1 5514004 000 9 9284004 00

3 000 € 1) 162.67 12991 (3} 12407 129.20 ( 3) 1.2114008 -1 0514003 9 9284004 00

3.000 1) 162.67 12818 ( 4) 152.23 252 00 { 4) 1. 9874004 -7 6084004 9 9284004 )

3 000 1 1) 162 67 12632 ( S) 152 11 252.00 1 4) 7. 1404003 -2 7534004 9 9284004 )

3.050 1 1) 162.78 14005 ( 1) 148 S8 229.6C6 { S5) & 2032008 6 2894004 9 928+002 O

3 050 t 1) 162.78 108.39 { 2) 71.24  €7.20 { 2) 1. 5524004 000 9 928004 o

3 050 € 15 16278 129.98 ( 3) 12408 12920 ( 3) 1.2134004 -1 0494003 S 9284004 000

3 0%0 t 1) 162.78 128.26 ( 4) 152 46 25200 ( 4) 1.990+004 -7 5844004 9 928+004 00

3.0%0 € 1) 16278 128.52 ( S) 152.33 252.00 ( 4) 7.1494003 -2 7444004 9 9284004 000

3 100 (1) 162.89 140.13 ( 1) 14875 229.60 ( S) 4 4054004 6 2714004 9 928+004 000

3. 100 t 1) 162 89 108 43 { 2) 71.28  €7.20 ( 2) 5524004 000 9 9284004 000

3 100 { «) 162.8% 130,06 ( 3) 124.08 12920 ( 3) 1.2154004 -1 048+003 9 928+004 0o

3100 { 1) 162 89 12833 ( 4) 15268 25200 ( 4) 1.9924004 -7 5614004 9 9284004 000

3100 t 1) 162 83 128 47 { S} 15256 252 00 ( 4) 7. 1584003 -2 7764004 9 9284004 000

3950 { 1) 163,01 140.32 ( 1) 148 9% 229 60 ( S) 4 2004004 -6 2544004 = 926+004 000

3 150 t 1)y 163,01 108.59 ( 2) 71.32 €7.20 { 2) 1 5524004 000 3 9284004 00

3 150 t 1) 16301t 130.13 { 3) 124 09 12920 { 3) 1.216+004 -1 .046+003 9 9284004 000

3 150 £ 1) 163 01 12841 ( 4) 152.90 252 00 ( 4) 1.994+004 - 7.538+004 9 9284004 000

3 150 1) 16301 12855 (5) 152 78 252.00 ( 4) 7 1674003 -2 TIB4G0A 9 9284004 000

3.200 f 1) 163 11 140.45 ( 1} 149 .07 22960 ( 5) 4 3954004 -6 2374004 9 9284004 000

3.200 « 1) 163.%1 108 .68 ( 2) 71.35 6€7.20 ( 2) 1 5534004 000 © 9284004 000

3 200 i 1) 183,11 139.21  ( 3) 12409 122.20 ( 3) 1.2184004 -1 0454003 9 9284004 000

3 200 (1) 183.11 128,49 ( 4) 153.12 252 00 ( 4) 1.997+004 -7 5164004 9 9284004 000

3 200 t 1) 16311 128.62 ( S5) 152.99 252 .00 ( 4) 7.1754003 -2 7204004 9 928+004 000

3.250 { 1)  163.22 140.58 ( 1) +49.23 22960 ( S5) 4.3914008 -6 2204004 9 9284004 000

3.250 t 1) i63.22 108.78 ( 2) 71.38 67.20 ( 2) 15534004 000 9.928+004 000

3.250 € 1) 163.22 130.28 ( 3) 124.10 129.20 ( 3) 1.2204004 -1 0434003 9. 9281004 000 L E e

3.2%0 (1) “63.22 12856 ( 4) 153 33 25200 ( 4) 1.999+4004 ~7.4944004 9 9284004 000 oD

3.2%0 € 1) 963.22 128670 (S} 183.20 252.00 ( 4) 7.184+003 -2.7124004 9 9284004 000 o - s s

3 300 1) 163.33 1407t ( t) 149.39 22960 ( %) 4 3864004 -6 2044004 9 928+004 Gan - g
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