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1. PURPOSE/OBJECTIVE

The purpose of this calculation is to determine the transient temperature profiies of the Byron
and Braidwood Div. 11/12 Miscellaneous Electrical Equipment Rooms (MEERs) following a
loss of the Misceilaneous Electrical Room Ventilation (VE) and Switchgear Heat Removal
(VX) Systems. The VX and VE Systems are disabled by fire damage to the power circuits. The
fire is assumed to be physically separated from the VE and VX envelope, therefore, it does not
have an imp.ctonmetempemunmmiemotherthmcmmgmelouofvemimmn.

2. METHODOLOGY/ACCEPTANCE CRITERIA
2.1.  Thermal Modeling of the Miscellaneous Electrical Equipment Rooms

Following a loss of ventilation, the primary means of dissipating the heat load from each of the
rooms are transmission through the walls, ceilings, and floors and air exchange with
surrounding rooms through openings such as ducts, cable penetrations, and doors. As the air
temperature begins to increase, mass contained within the rooms such as equipment and
structural steel also serves as a heat sink. In addition, the energy dissination dynamics of the
heat generating equipment within the rooms has an impact on the characteristics of the transient
temperature profile. However, the interaction of the electrical equipment with the room air and
the heat capacity of the mass contained within the room are conservatively neglected in the
current analysis. A thermal model is constructed that includes only the room volumes, walls,
ceilings, and floors, and therefore, the results of the model represent a conservative bound of the
actual temperatures in the Div 11/12 MEERs.

The methodology used to develop the model is summarized in the following steps.

2.1.1. First, the general room arrangements, the wall, floor and ceiling surface areas, and the room
volumes are determined from Reference 5.1. The rooms volumes and heat structures are
assigned riode numbers and the information is developed into a KITTY6 (Ref. 5.12) thermal
model

2.1.2. The applicable heat transfer mechanisms between the room volumes and each of the heat
structures are identified and the heat transfer coefficient data are built into heat transfer paths
in the KITTY6 (Ref. 5.12) thermal model.

2.1.3. The initial temperatures of the MEERs, Battery Rooms, and their associated boundaries are
used to generate initial temperature distributions through the room partitions.

2.1.4. The duration of the transient is set at eight hours and the model is executed.

')
=

Acceptance Criteria

There are no specific acceptance criteria that apply to the results of this calculation.

REVISION NO. 0
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3. ASSUMPTIONS

3.1,

32.

3.3

j4

35

3.6.

iy 8

38

39

3.10.

ERR D

All of the room dimensions are determined from Braidwood drawings, however, a sample of the
Byron drawings were examined and there were no observed differences in the configuration or
construction of the rooms modeled that would impact the results of the analysis. Furthermore,
the heat loads utilized are the maximum values based on both plants. Therefore, the results
presented in this calculation are applicable to both Byron and Braidwood.

It is conservatively assumed that the heat generated from the electrical equipment within the
Div. 11/12 MEERs and Battery Rooms is transferred directly to the room air.

Following the loss of ventilation, the maximum temperatures of the diesel generator exhaust
shaft and silencer room are conservatively assumed to be the maximum temperatures present
when the diesel generators are operating. These temperatures are taken from Reference 5.9.

The temperature of the cable spreading room following the loss of ventilation is conservatively

assumed to instantaneously increase to 200°F and then remain constant for the duration of the
transient (Ref. 5.10).

Water vapor to surface radiation heat transfer is modeled by assuming an initiai relative
humidity of 40%. This is not the minimum value listed in Reference 5.3, however, when
combined with the maximum design temperatures it is appropriately conservative.

The total volumes of the MEERSs and Battery Rooms are conservatively reduced by 10% and
20% respectively to account for equipment.

The Non-ESF Switchgear Room is assumed to heat up at a rate less than or equal to the heat up
of the Div. 11/12 MEERs and Battery Rooms. Therefore, an adiabatic boundary condition is
imposed at the midpoint of the walls separating the Non-ESF Switchgear Room from the Div.
11712 MEERs and Battery Rooms. The initial temperature of the walls bounding the Non-ESF
Switchgear Room is conservatively assumed to be 109°F, which is the maximum initial
temperature between the rooms.

Air exchange between the Miscellaneous Electrica! Equipment Rooms and their various
boundaries is conservatively neglected.

Heat transmission through the doors and fire dampers is conservatively neglected.

The tunnels above the Division 11/12 Battery Rooms are modeled as closed volumes with no
internal heat load. This is conservative since the tunnels are connected to constant temperature
boundaries with lower temperatures (i.e., the Turbine Building and the HVAC air intake shaft).

The thermal properties of the 8" and 12" hollow block walls are determined by combining the
properties of the air within the cores and the properties of the concrete face shell and web. This
1s conservative since it underestimates the thermal diffusivity of the walls near the surface.
therefore, it reduces the heat t-ansfer to the walls during the early stages of the transient.

REVISION NO. 0
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4. DESIGN INPUT

4.1.

4.2

43.

44

4.5.

46.

4.7.

The dimensions of the various rooms and the constructions of the walls, ceilings, and floors are
obtained from Reference 5.1. The resulting surface areas and volumes are detailed in
Attachment A.

The initial and relevant transient temperatures of the Division 11/12 MEERs, Division 11/12
Battery Rooms, and their associated boundaries are:

R Initial T Transient T
Div. 11 MEER: 108 °F (Ref. 5.3) Calculated

Div. 12 MEER; 108 °F (Ref. 5.3) Calculated

Div. 11 Battery Room: 108 °F (Ref. 5.3) Calculated

Div. 12 Battery Room: 108 °F (Ref. 5.3 Calculated

Tunnel Above Div. 11 Batt. Room 108 °F (Ref. 5.3) Calculated

Tunnel Above Div. 12 Batt. Room 108 °F (Ref. 5.3) Calculated
Ambient 95 °F (Ref. 5.3) 95 °F (Ref. 5.3)
Non-ESF Switchgear Room 109 °F (Ref. 5.3) Adiabatic Boundary
Turbine Bldg. (Above El. 451") 104 °F (Ref. 5.3) 104 °F (Ref. 5.3)
Cable Spreading Room 108 °F (Ref. 5.3) 200 °F (Ref. 5.10)
Diesel Generator Exhaust Shaft 108.5 °F (Ref. 5.9) 150 °F (Ref. 5.9)
Diesel Generator Silencer Room 162 °F (Ref. 5.9) 960 °F (Ref. 5.9)
HVAC Air Intake Shaft 95 °F (Ref. 5.3) 95 °F (Ref. 5.3)

The bounding Byron/Braidwood equipment heat loads for the Division 11/12 MEERs and
Bartery Rooms are:

Div. 11 MEER: 12,777 W (43,599 Bwhr)  (Ref. 5.4)
Div. 12 MEER: 34,780 W (118,680 Btwhr) (Ref. 5.4 and 5.5, Attachment B)
Div. 11 Battery Room: 410.1 W (1,399 Btuhr) (Ref. 5.4)
Div. 12 Battery Room: 410.1 W (1,399 Btwhr) (Ref. 5.4)

The value for the Div. 12 MEER heat load is reduced to account for equipment that will not be
energized during the loss of HVAC. The heat ioad reduction is based on Reference 5.5 and it is
detailed in Table B-2 of Attachment B.

The thermophysical properties of dry air are obtained from Reference 5.7,

The density, specific heat, and thermal conductivity of steel and steel reinforced concrete are
obtained from Reference 5.11.

The emissivities of painted steel and concrete are obtained from References 5.7 and 5 8.

The sol-air temperature for the exposed roof is 162 °F (Ref. 5.6. page 26.6). The correspunding
heat transfer coefficient is 3.0 Btu/hr-°F-ft°.

REVISION NO. 0




Exhibit E

NEP-12-02
COMMONWEALTH EDISON COMPANY Revision 4
CALCULATION NO. BRW-97-0624-M, BYR97-277 | PROJECT NO. 09050-059 PAGE NO. 7

4.8. The effective thermal conductivity, specific heat, and density of the 8" and 12" hollow blocks

are (Ref. 5.10):
Thermal Conductivity Specific Heat Density
(Btwhr-ft-°F) (Btw/Ib,,-°F) (Iby/ft")
8" Black 0.0839 0.200 60.64
12" Block 0.0662 0.200 35.56

5. REFERENCES

5.1.  Braidwood Drawings

Drawing No. Rev.
51.1. A-100
512 A-261
5.1.3. A-266
514. A-281
5.1.5. A-290
516, A-1200
5.1.7. A-1201
518 A-1202
519 M-1293, Sht. 2
5.1.10. S-724
5.1.11. §-727
5.1.12. S-1309
5.1.13. S-1347
5.1.14. S-1348

Latest drawing revisions verified through EWCS by Florinda Bonsol on 6/23/97.

13 DS Ll Ll T 1

5.2. Byron Drawings

52.1. A-261 AD
522, A-266 AV
523. A-281 T
524. A-290 L
525 A-1200 B
526. A-1202 .

Latest drawing revisions verified through EWCS by Florinda Bonsol on 6/23/97.
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5.3.

54

53.

5.6.

o 3

5.8.

59.

5.10.

5.11.

5.12.

Byron/Braidwood UFSAR, Section 3.11, Revision 6.

DIT BB-EPED-0173-003, Rev. 3, “Heat Loads of Electrical Equipment in the Miscellaneous
Electrical Equipment Rooms and Battery Rooms,” 11/23/93.

NDIT No. BRW-DIT-97-199, Rev. 0 “Electrical Equipment in the Division 11 & 22
Miscellaneous Electrical Equipment Rooms That is De-Energized After A Reactor Trip and
Would Contribute Negligible Heat Load,” 6/19/97.

1993 ASHRAE Handbook: Fundamentals, 1-P Edition, American Society of Heating,
Refrigerating and Air Conditioning Engineers, Inc., Atlanta, 1993,

Incropera, F. P. and D. P. DeWitt, Introduction to Heat Transfer, 2nd edition., John Wiley &
Sons, New York, 1990,

McAdams, W. H., Heat Transmission, 3rd edition.. McGraw-Hill Inc., New York, 1954,

S&L Cale. No. 3C8-0691-001, “ESF Switchgear Room Tem perature Transient Following
Turbine Bldg. HELB,” approved 7/10/91.

S&L Calc. No. ATD-0072, Rev. 1, “Miscellaneous Electrical Equipmeni (MEE) Rooms
Transient Temperature Following « HELB,” approved 6/1/92.

NUREG-0800, Section 6.2.1.5, Minimum Containment Pressure Analysis for Emergency Core
Cooling System Performance Capability Studies, Table 11, Revision 2, July 1981.

KITTY6: Thermal-Hydraulic Transients in Arbitrary Solid and/or Fluid Channel
Configurations, Sargent & Lundy Program No. 03.7.481-6.0, October, 1996.
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6. CALCTULATIONS

6.1. Nomenclature

a*o<1:0;i_pf E <S;q§-4_—;.n3;a§v"ur-rf?fn,p>

Surface area (ft’)

Specific heat of air at constant pressure (Btw/Ib,,-°F)

Gravitational acceleration ( = 4.17 - 10* f/hr?)

Natural convection heat transfer coefficient for a horizontal plate (Btwhr-f-°F)
Radiation heat transfer coefficient (Btwhr-ft*-°F)

Natural convection heat transfer coefficient for a vertical plate (Btwhr-f*-°F)
Thermal conductivity (Btu/hr-fi-°F)

Mean beam length defined for a gas volume radiating to a surface (ft)
Saturation pressure of water vapor at T. (psia)

Partial pressure of water vapor in air (psia)

Ambient pressure (psia)

Prandtl number of air ( = c,/k,)

Heat transfer rate (Btu/hr)

Heat structure surface temperature (°F)

Saturation temperature of water vapor at P.. (°F)

Average room temperature (°F)

Temperature difference between the room air and the heat structu. e surface (°F)
Room volume (ﬂ’ )

Water vapor absorpiivity

Heat structure surface emissivity

Water vapor emissivity

Relative humidity

Dynamic viscosity of air (Ib,/ft-hr)

Kinematic viscosity of air (ft’/hr)

Density (Ib,/ft*)

Stefan-Boltzman constant ( = 0.1714 - 10" Bau/hr-fi*-°R*)

Subscripts:

a
SS
w

Air
Steady-state
Water vapor

~EVISION NO.
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6.2.

6.3.

64

Transient Temperature Calcu! . 1on of the Div. 11/12 MEERs

As stated in Section 2, the transient temperature profiles of the Div. 11/12 Misceilaneous
Electrical Equipment Rooms are determined using KITTY6 (Ref. 5.12). The model consists of
101 nodes and 140 heat transfer paths. The nodes are described in detail in Attachment A. The
KITTY6 input file is given in Attachment C.

The heat transfer coefficients utilized in the KITTY6 model for natural convection and water
vapor to surface radiation between the room volumes and the various heat sinks are detailed in
Sections 6.3 and 6.4 respectively.

Natural Convection Heat Transfer Coefficient

Natural convection heat transfer between the vertical heat structures and the room volumes is
modeled using the simplified correlation for air shown below in Equation (1) (Ref. 5.8, pg.
173).

hyen = 0.19%(AT)" ()

Natural convection heat transfer between horizontal heat stractures that are heated and facing
upwards or cooled and facing downwards and the room volumes is modeled using the
simplified correlation for air given in Equation (2) (Ref. 5.8, pg. 180)

e = 022(AT)"? (2)

The correlations of Equations (1) and (2) are applicable for turbulent conditions and they are
applied at the surfaces of the walls, ceilings, and floors. Heat transfer between the room
volumes and horizontal heat structures that are cooled and facing upwards or heated and facing
downwards is modeled using conduction.

Water Vapor to Surface Radiation Heat Transfer Coefficient

Radiation heat transfer between water vapor in the rooms and exposed heat structure surfaces is
modeled using the fundamental relation shown below in Equation (3) (Ref. 5.8).

quc[(Hc,)/Z]-[c,,T:-c,,T:] 3)

The parameter (1 + g,) / 2 accounts for the gray body effects of the heat structure surfaces where
€ is the emissivity of the surface. The parameters €, and a,, are the water vapor emissivity and
absorptivity respectively. In the current model. the water vapor absorptivity and emissivity are
conservatively assumed to be equal. This assumption underestimates the absorptivity by less
than 5 % and it greatly simplifies the analysis by allowing an effective radiation heat transfer
coefficient to be defined as shown in Equation (4).

h, =0, [(1+£,)/ 2(T, + TATZ + ) @)

REVISION NO. 0
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The emissivity of the water vapor is a function of the vapor temperature, vapor partial pressure,
total pressure, and mean beam length. The mean beam length. L, for an arbitrary room of
volume V and surface area A is given by Equation (5) (Ref. 5.7, pg. 788).

L=36-V/A (5)

The relationship given in Equation (5) is a fundamental description of the mean beam length for
a simple enclosure. However, the interference of equipment, cable trays, ducts, and partitions
can affect the applicability of Equation (5). Therefore, the value of L determined from Equation
(5) is reduced by 20 % in the current analysis.

Once the values of the mean beam length, the vapor temperature, the vapor partial pressure, and
the total pressure are known, the value of the water vapor emissivity is estimated from Figure 4-
15 of Reference 5.8. The detailed calculation of the water vapor emissivities is given in
Attachment B.

REVISION NO. 0
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7. SUMMARY AND CONCLUSIONS

The transient temperature profiles of the Byron and Braidwood Div. 11/12 Miscellaneous
Electrical Equipment Rooms (MEERs) following a loss of the Miscellaneous Electrical Room
Ventilation (VE) and Switchgear Heat Removal (VX) Systems are given in Figure 1. The
corresponding temperatures at various times are summarized in Table I. The KITTY6 output
file is included in Attachment C.

Table I: Traesient Temperature Summary For the Byron/Braidwood
Div. 11/12 MEERs

Time Div. 11 Div. 12
(hours) MEER (°F) MEER (°F)
0.0 108.0 108.0
0.5 1342 142.3
1.0 36.8 1454
20 139.6 148.7
36 141.5 151.0
4.0 143.0 152.9
6.0 145.6 156.1
8.0 1478 159.3

REVISION NO. 0




Figure 1. Trassient Temperature Profiles of the Div. 11 and 12 Miscellaneous Electrical Equipment Rooms
Following a Loss of the VE and VX Systems
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Table A-1: Room Volume Details

Node Enclosed Structures Volume Reduction | Net Room Reference
Number [Room Description () Vi g A (R! Width !ﬂ ng For Equipment (%) | Volume
i !DW 12 MEER uz:l 35 Iln’ "‘Ilﬂmﬂ. —EN 1200 12 N', 0% - 3|965(:’) n:.-::ﬁL
1o 1625 2400 2300 503 67 S-1347
2 jDiv 1 MEER 200 528 2400 2200 1200 i200 i0% 131190 A-266,
2200 588 683 §-724
3 |Div 12 Bat Rm 2200 :l 36 b 20% 22659 A-266, 5-1347
* Tunnel Abov. Div. i2 Bat Rm 2200 400 300 10% 376 A-266, S-1147
0 IDiv 11 Fat Rm 2200 1087 133 20% 21671 A-266,5-T24
3] Tunnel Abo.» Div 11 Bat Rm 22 00 400 616 10% 487° A-266, 5-724

Nodes § *hrough 9 are not actively calculated in the model, therefore, the volumes ars not determined

s io,-21 No.: 09050-059

Calc. No.: BRW-97-0624-M, BYR97-277

Rev. No.: 0
Attachment: A
Page No.: A-2



Table A-2: Wall Surface Area Details

Hesd Node Doors Openings Net Wall Surface | Refereace
T sil Node Ioemqm. Length (M) Height (R) Thickness (1) [Construction Poor # _Width (R) Height ()| Width () _Height () Ares (ft')
19 Wail Between Div 12 MEER & 600 2400 25 |Concrete 1440 A-266,
20 ‘ol Rm HVAC intake Plenum 5-1309
21 Wall Between Div. 12 MEER & 1825 24 00 0969 Unremforced D413 333 3 450 200 404 6 A-266,
2 Nor-ESF SWGR Rm. [Concrete Block $-1309
23 Wall Berween Div. 12 MEER & 1118 12.00 ] 1Concrete 1342 A-266,
24 Div 11 Bat Rm S-1309
25 Wall Beiween Div 12 MEER & 3528 24 00 0969 Unreinforced D 463 633 267 600 683 609 6 A-266,
26 Div 11 MFER “oncrete Biock 11s 1200 S-1309
r 158 450
27 Wall Between Div 12 MEER & 4728 2400 25 jConcrete 11348 A-266,
28 Luvnc Fq Rm %3 $-1309
2 Wall Between Div 12 MEER & 16.25 2400 3 |Concrete 3900 A-266,
10 Ambient S-1309
31 Wall Retween Div. 12 MEER & 1578 24.00 09469 Unreinforced Hollow] D 417 400 733 501 3167 194 6 A-266,
32 Air Intake Shaft {Sum of West and South Walls) {Concrete Block 1136 1200 $-1309
3 Wali Between Div 12 MEFR & 1500 2400 i | Concrete 360 0 A-266,
34 DG Exhaust (Sum of West and South Walls) S-1369
35 Wall Between Div 12 MEER & 2250 1200 0635 Reinforced Hollow | D 761 EE) 73 128 167 2414 A-266,
36 {Div 12 Bat Rm ICMM 125 167 B S-1309
37 Wall Between Div. 12 MEER & 2250 167 ) {Concr 12 825 A-266,
8 Tunnel Above Div 12 Bat Rm S-1309
39 Wail Between Div 12 MEER & 2300 833 0969 Unrinforced Hollow 3150 342 1643 A-266.
40 Non-ESF SWGR Rm km Block 450 342 S-1309
41 Wall Between Tunnel Above Div. 12 22 50 167 ] [Concrete B82S A-266,
') Bat. Rm_ & Non-ESF SWGR Rm 5-1309
43 Wall Between Div 12 Bat Rm & 2250 133 I jConcrete 2550 A-266,
44 Non-ESF SWGR Rm. S-1309
45 Wall Between Div 12 MEER & 1200 i200 1 oncrete 144 0 A-266,
46 Div 12 Bat BRm S-1309
[} Wall Between Div 11 MEER & 2200 12.00 0638 Reinforced Hollow | D 780 i EET] 125 167 2354 A-266,
48 Div 11 Bat Rm oncrete Block 125 167 5-1309
49 Wali Between Div. 11 MEER & 4400 683 1 Concrete 3907 A-266,
50 Tusnel Above Div 11 Bat Rm l S-1309

Calc. No.: BRW-97-0624-M, BYR97-277
Rev. No: 0
Attachment: A

Project No.: 09050-059 Page No.: A-3




Table A-2: Wall Surface Area Details

Head No‘cl | Doors Openings Net Well Surface | Refereace
Tail Node [Description Door # _Width (1) Height ()| Width () _Height () Ares (1))
si Wall Between Div_ || MEER & 264 0 A-266,
52 Non-ESF SWGR Rm S-1309
s3 Wall Between Div_ || Bat Rm & 2200 1133 [ oncrete 2493 A-266,
54 Non-ESF SWGR Rm lc $-130%
55 Wall Between Div. 11 MEER & 3528 2400 s |Concrete D8S6e &3 867 11.50 12.00 5880 A-266,
56 Turhine Bldg SD 208°* 588 613 51309
358 233 M-1293
57 Wall Between Div. 11 Bat Rm. & 10 8¢ TEE 35 [Concrete 1231 A-266,
1] Turbine Bidg 5-1209
) Wall Between Div. 11 MEER & 2200 2400 25 1Concrete YL EEE 733 503 6 A-266,
60 HVAC Eq Rm S-1309
61 Wall Between Div_ 12 Bat Rm & 1138 1200 2969  |Unreinforced Hottow 136 5 A-266,
62 HVAC Air Intake Shaft {Concrete Block S-1309

** The given dimensions are the combined values for D RS6 and SD 208

Project No.: 1/9050-059

Calc. No.: BRW-97-0624-M, BYR97-277

Rev No.: 0
Attachment: A
Page No.: A-4




Table A-3: Floor and Ceiling Surface Area Details

ilesd Node l Enclosed Structure Reduction for Eq. Net Surface Heference
Tail Node [Description Length (1) _Width () “hickness {ft) | Comstruction | Width () Length ()] _snd Obstructions (%) Ares ('}
63 Siab Between Cable Spread Rm & §328 3528 125 Concrete 1200 2N 1375 76 A-261,
64 Div. 12 MEFR 1200 19.03 A-266
65 Siab Retween Cable Spread Rm & 2200 3528 125 Concrete 22 00 150 52116 A-261,
o ll)w 11 MEER A-266
67 Slab Between Cable Spread Rm & 2200 1136 125 Concrete 25002 A-261,
68 Div_ 12 Bat Rm A-266
69 Slab Between Cable Spread Rm & 200 1086 125 Concrete 23902 A-261,
70 Div 1! Bat Rm A-266
n Sish Retween Div. 12 MEER & 2250 600 0667 Concrete 13500 A-266,
n Div 12 Bat Rm. S-724
73 Slab Between Tunnel & 2200 409 0667 Concrete £8 00 A-266,
74 |Div 12 Bat Bm S-724
75 Slab Between Tunne! & 2250 400 0567 Concreie 9¢ 00 A-266,
7% Div 12 MEER S-724
FE] Slab Between Div 11 MEER & 2250 5.50 0.667 Conereie ) 12375 A-266,
78 Div. il Bat Rm. $-1347
79 Siab Retween Tunnel & 22.00 400 0667 Concrate 88 00 A-266,
80 {Div 11 Bat Rm S-1347
gl Siab Between Tunnel & 2250 400 0667 Concrete 9 00 A-266,
82 Div. 11 MEFR N §-1347
92 S'ab Between Div 11 MEER & 17.29 1533 225 Concrete ’ A-266,
93 DG Fxhaust Silencer amn 867 A-281,
Total 305 94 A-290
94 Slab Retween Div. 11 MEER & 2200 3520 2 Concrete 15.33 17.29 47922 A-266, A-281
95 Amuient Sol-Air 471 867 A-290
26 Slab Between Div. 12 MEER & 5328 3528 2 Concrete 1525 1104 72368 A-266,
97 Ambient Sol-Air 2703 736 A-281,
2786 1533 A-290
1425 ¢
12.00 19.03
98 Siab Between Div 12 MEER & 1525 11.04 2 Concrete 367 47 A-266, A-281
99 [HVAC Air Intake 27.03 736 A-290
190 Siab Between Div. 12 MEER & 2786 1533 225 Con ote 560 20 A-266, A-281
101 DG Exhaust Silencer 1425 933 A-290
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Table B-1: Determination of Water Vapor Emissivity

Div 11 MEER
Initial Temperature: 108 °F (Design Input 4.2)
Initial Pressure: 14.7 psia (Atmospheric)
Initial Relative Humidity: 40% (Assumption 3.5)
Saturation Pressure: 1.2030 psia (ASME Steam Tables)
P 0.4812 psia 0.03274  bar
P 14.2188 psia 0.96746 bar
" — 14570 f’ (Attachment A (No Volume Reduction))
A 1: 4000 f’ (Conservatively Estimated from Attachment A)
VI/A: 364 f
Mean Beam Length Reduction: 20%
Mean Beam Length, L: 13.11 f (=3.6*V/A, Reference 5.7, pg. 788)
Reduced Mean Beam Length, L 10.49 fi (=L*{1-Mean Beam Length Reduction))
Pl 0.34 fi-bar
i 02 (Approximate, Reference 5.8, Figure 4-15)
Div. 12 MEER
Initial Temperature: 108 °F (Design input 4.2)
Initial Pressure: 14.7 psia (Atmospheric)
Initial Relative Humidity: 40% (Assumption 3.5)
Saturation Pressure: 1.2030 psia (ASME Steam Tables)
P 0.4812 psia 0.03274  bar
o 14.2188 psia 096746  bar
Voams' 35500 f’ (Attachment A (No Volume Reduction))
A st 7500 f° (Conservatively Estimated from Attachment A)
V/A: 473 ft
Mean Beam Length Reduction: 20%
Mean Beam Length, L: 17.04 fi (=3.6*V/A, Reference 5.7, pg. 768)
Reduced Mean Beam Length, L 13.63 fi (=L*(1-Mean Beam Length Reduction))
Pl 0.45 fi-bar
8 0.22 (Approximate, Reference 5.8, Figure 4-15)
Value of €, used for all rooms in the mode!: 0.2
Calc. No.: BRW-97-0624-M, BYR97-277
Rev. No.: 0
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Table B-2: Summary of the Div. 12 MEER Heat Load Revision Based on NDIT BRW-DIT-97-19¢

0173-3, Ref. 5.4)

Total Div. 12 MEER Heat Loads (DIT BB-EPED-

44596 W

Equipment Numbers and Heat Loads for
Components That Will Not Contribute to
the Div. 12 MEER Heat Load.

(Heat Load Source: DIT BB-EPED-0173-3,
Ref. 5 4)

|(Non-Energized Equipment Source:
BRW-DIT-97-199, Ref. 5.5)

IRD02)

IRDO03)

IRD04J

IRDOSE

IRDO05J

IRD06J

IRDO8J
IRDO8JA

3 Phase Bus Duct

1215 W
1215 W
1215 W
500 W
1215 W
1215 W
1215 W

0w
2026 W

Reduced Heat Load (Total - Contribution of Eq. Listed Above)

34780 W
118680 Btu/hr
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Braidwood Control Rm. and ARER Transient After & Loss of the VO aystem
0 e bE b o ° + 0 o 16 l4e 4 0
B L L w o " EMAX ECH  IVIP NSSE POP ONOB MR

. (] [ 1 2. 2 ‘. € (B

L 31966 108, 37269 0 0 2 /6-1 WEER 12 AIR NODE (MOD. TO ACCOUNT POR NON HELE)

3 329 308 3 32035 00 2 /5-2 MEER 13 AIR (MOD. TO ACCOUNT POR WON HELE)

I 2286 108, 061736 0 0 3 /5-3 BAT RM DIV 12 AIR

1 2376 108.0.001 /5-4 TUNN “BAT RM DIV 12 AXR

21 21 /5-5 BXNBAUST STACE AR

29 01 /86 HVAC AIR BUP AIR

2. 0 /57 AMBIRNT AIR

2304 012 /58 2 AC AREA AR

-1 /5<% WON-REF SWGE RN AIR

1 3167, 208, 0.64589 ¢ 0 2 /5-30 BAT BN DIV 11 AIR (MOD TO ACCOUNT POR NON MELE)

1488 208 . 0. DO 3 /5-31 TUMN “BAT RM DIV 11 AIR

2106 01 /512 ™ AR

2262 01 /5-13 AMBIENTSOLAIR THNP

21 2% 2 /514 CABLE SPREAD RN ALR

213 271 /5-15 DG SILENCER ALk

“3 /816 WOLL NODE WOT USKD

-3 /5-17 NULL NODE WOT USKD

-1 /5-18 WULL NODE NOT USED

60 00§ /819 Conc Wall Betw 1 & &

? /8-20

60. 009 /5-2% PIRE WALL BET™ 1 & 9

? /8-22

€0 00D /5-23 CONC WALL BETW 1 & 10

] /5-24

§0. 00 /525 PIRE WALL BTV 1 & 3

7 /%-26

60 0o /5-27 CONC WALL BET™ 1 & #

’ /5-28

60 00 /5-29 CONC WALL RETW 1 & 7

’ /530

60. 0009 /531 FIRE WALL BETW 1 & 6

? /5-32

$0. 008 /533 CONC MALL BEOIW 1 & &

7 /8-34

60 0013 /5-35 #* FIRE WALL BETW ) & )

? /5-36

60 008 /537 CONC WALL BTV 1 & «

7 /5-30

60. 0009 /5-3% PIRE WALL BETW 1 &

7 /8-40

6E0. 008 /541 CONC WALL BETW 4 & 9

? /5-42

60 00 S /8-43 CONC WALL BET™ 3 & 9

7 /5-4%

§0. 008 /545 CONC WALL BETW 1 & )

’ /546

$0 0012 /8-47 8* WALL BETW 2 & 10

’ /5-4b

§0. 008 /5-49 CUNC WALL RETW 2 & 11

7 /5-80

$§C. 009 /85-51 FPIRE MALL BETY 2 & §

v /5-82

§0. 008 /553 COMC WALL BETW 10 & §

? /5-%4

iw DOS /555 CONC MALL BETW 2 & 12

? /5-56

6§0. 0068 /5-87 CONC WALL BETV 10 & 12

’ /5-88

60 c0s /5-5% CONC WALL BETV 2 & &

? /560

60 20> /5-61 PIRE WALL BETW ) & &

? /5-62

60. 008 /563 CONC SLAR BET™ 14 & 1

? /5-64

§0 008 /6-65 CONC SLAB BET™ 14 & 2

7 /5-66

60. 008 /5-67 CONC RLAR BETW 14 & )

7 /5-68

§0. 005 /5-65 CONC SLAB BETW 14 & 10

7 /8-90

§0. 008 /571 CONC SLAB AET™ 3 & 2

” ’5-72

60. 008 /5-73 CONC SLAB BETW ) & ¢

? /8-

§0. 0058 /5-75 CONC SLAD BETW 4 & 1

’ /6.7
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138 1 3es.

29 20 30 144 2.5
208 1 1e
1211 408

21 22 6 408, 0.8
2229 1 e0s
323110,

23 24 12 134 3.
24 10 L A

135 1 610,

25 26 12 sa0. 2
26 2 1 810,
3271 1308,

27 38 30 1236, 2.8
28 8 1 3138
12391 390

29 30 36 ¥%0. 3.0
30 7 1 390,
33113288

31 32 12 198 4
32 6 1198

333 1 0.

33 34 12 360. 1.
34 5 1 360,
135130,

35 36 8 241 0.638
3 31 340,
137183

37 38 12 83, 1
30418

139 1 16

39 40 6 16. 0 8§
-2 40 9 1 -
144010
B 41 4268 08
24210
23431 288
# 40 &4 6 255 0.8
=3 44 9 ) 285

148 1 344

45 &6 12 Jes. 2
46 3 1 14

247 1 238

47 40 8 235. 635
48 10 1 238,

2 4% 1302

€9 S0 12 o1 4
$0 31 1 301,

2 81 1 36,

§1 52 6 26¢. 0.8
285201 26
0 83 1 248
384 6 240 0.8

#1248

22851 5m.
6§ 55 56 42 580 3 5
2 56 12 1 e

WU HSUNBINNBRNNRNNEMMNBRENNERNNEN L BN AR N IR IR O an g

BN NN ENMNERENNEe N

1
s
-2
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/5-81 CONC SLAB BETV 11 & 2

/%-83 WULL WODE NOT USED
/§-84 WULL NODE NOT USED
/5-85 NULL NODE NOT USED
/5-86 NULL NODE NOT USED
/§-87 NULL NOLE NOT USED
/548 NULL WODE NOT USED
/5-8% NULL NODE NOT USED
/5-90 WULL NODS NOT USED
/5-91 NULL NOUDE NOT USED
CONC CRIL BITW 2 & 1S
CONC CRIL BETW 2 & 1)
CONC CRIL BOTW 1 & 1)

CONC CRIL BETW 1 & 7
/5-9%

/5-100 CONC CRIL BETW 1 & 1S
/%-203

/6.1 O™

/62

/6-3

/6-4 CW

/6-% nalf thok used for trxans

/66 WULL (AMisbetic Assumptio.

/6-7 O
/6-8
/6-9
/6-30 W
/6-11
/6-32
/6-13 Cw
/6-34
/6-18
/6-36 O
/6-37
/6-18
/6-a%
/6-20
/6-31
/623 CW
/6-23
/6-34
/6-25 "™
/6-26
/6-27
/6-28 OW
/6-39
/630
/6-31 M
/632

/6-33 NULL (Adisbat! As sumption)

/634 M
/6-38

/€-36 NULL (M .abatic Assumption)

/6-37 O™
/638

/6-3% WULL (Miabatic Assumption)

/6-40 Cw
/6-43
/6-42
/6-43 M
/64
I
/-4 OW
/6-47
k48
/6-4% M
/6%y

/6-51 NULL (Adiabatic Assumption)

/6-853 0
/6-82

/6-54 NULL (Adiabatic Assumption

/658 O
/656
/6-%7
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30 87 1 23
57 86 42 123 2.8
s 12 112
289 1 504
59 60 30 804, 2.8
%0 8 3 S04
3 613 A
61 62 22 337. 3
€2 6 13
14 63 9 137
63 66 35 310%. 328
120U
4 685 9 823
6% 66 15 820 1.38
563 2 2
14 67 9 280
€7 &8 35 250 1.3%
6 3 ¥ 250
14 68 % 208
69 70 25 239, 1.38
70 10 § 229
37109128
9572 8 138, 66V
" e
e
s0
€90, 68
»o
134
7708 8 124, 667
LRt
10 T 9 B8
78 B0 8 Bb. 667
[  )
11 81 9 %0
85 82 0 Y0, 657
8229 %
2 93 2 306
#2 92 27 306. 2.38
#3018 5 206
29 2 4m
P4 95 24 470, 2
#5 12 12 470
1962 T
§6 97 24 724 2
13 311 T
1088 2 387
90 99 24 367 3
[T TLN
4 100 2 860,
500 201 27 S60. 2.28
101 18 § S60
3 08
b3 134
F1Y 610
26 10
»” 1338
F1 171
n 198
b ¢ 360
a8 FT3
" 9.
3 164
ot 144
o 238
- 01
$1 264
ss e
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e 1%
e $23
” 1)
" e
" 124
LH 106
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P4 a0
06 734
" i3
100
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J6-b
/659
/6-60
s6-k1
/643
/663
/660
/648
666
/667
IR
/60y
/6-70
e-n
16-72
16-73
/674
/6-78
16-7%
1617
/6-78
76-78
/6-80
/681
/602
/643
76-94
/645
/686
/607
Je-0
/600
/690
/691
/692
/693
7694
16-95
/696
/6-97
/698
16-99

Cw

CRILING BETW CABLE SFR M & MEERI.

CRILING BETW CBR & MENR1L

CRILING BETW CSR & BAT DIV 12

CEILING BETW CSK & BAT DIV 11

SLAB BETW BAT DIV 12 & MERR 12

SLAB BETY BAT DIV 12 & TUN 12

SLAR BTV TUN 13 & MEER 13

BIAD BETW BAT DIV 13 & MERR 30

SLAR BETW BAT DIV 13 & TUN 11

SLAE BETW TUN 11 & MEMR 1)

CRILING
BET™ MEE 11 & DG SILENCER

/6-300 CRILING

/6-101 BETW MEE 11 & SOL-AIR
/6-302

/6-303 CRILING

/6-10e

BETW MEF 12 & SOL-AIR

/6-10%

/6-306 CEILING

/6-307 BETH MEE 13 & AIR INTAKE
/6-308

/6-10%
/6-130
/é-311
/6333
/6113
/6-114
/6-318
/6-13¢
/6337
/6-148
/6-138
/6320
/613
/6-123
/6132
/6-Lae
/6-328
/6-126
/63"
/6-220
/6129
/6130
/é-an
/6-432
/6133
/6-134
/6-3138
/6-238
/6-137
/6-138
/6138

E§
58
1 4
-

$5S3SISIIIIIIIIIIINIIIIISS
333724332232423923322333342333
SSSEEssgsssggogEapEgengnsss
EEEEEEEEEEEEEEEEEEEEEEEREEEE
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21 7 im /6140 WV TO BUR RAD. OW

3 ] o 0 0 TA-1 NC Verticsl Piate, Turbulent

cw oM ™1

I i 3 [ Th-2 NC Horizontel Plate, Turbulent

622 0.2 w2

i C 1 ] 0 Th-) Ong from ALr (12' Ond Length)

Rl B

7h-4 Condensation ot

TH-4

Th-8 Burface to Surtace Rac

TH-5 Conservetively Assvees All Emissivities Are One
Th-6 WV To Bur Rad (Sur #m O ven in B? 23
Te-6 WV Bmissivity & ADsOrbrivity

TA-T WV To Sur Rad (Sur Bm. Given in &P 24)
TE-7 WV Bmissivity & Absorptivity

Th-8 WV To Sur Rad (Sur Be. Given in SF 25)
TH-8 WV Bmissivity & ABROTDLAVACY

TA-® NC Morizontal Plate Turbulent

-8

TA-10 Ond to ALr (€' Ond Length)

™-10

TA-11 Bol-air hee

”-11

06é /8-1 RNO AIR

AT /8-3 Ov

0i5e 3k

i 0 ¢ 0 e

2

o
086 ~
s -
o
L
o
MR ANAN NN SN NN NRNN NSNS S SN N

24 /-4 Cp
L L] /8-5 RNO CONCRETE

i8¢ /86 Cv

0.9 87 &

0. 156 /8+8 Cp
. 3% .86 /8-9 RHO 12* FIRE MALL

/8-30 Cv
0. Des2 /8-11 k&
©.20 /e-32 Cp
60 6 /813 Rho
0.20 f8-14 Cv
0 oade /8-18 &
020 /8-16 Cp
450 /817 Rho
012 /8-18 Ov
n /8-18 k
/8-30 Cp

00 1.667 200. 1.4M /6-23 = cosry
8<% 180 /832 Bxhaust Scach Asr
s /8-23 (3+EPSILON &) OVRR 3 |
s /8-34 (1+BPSILON B) OVER 2 (CONC MALL)
" ) OVER 2 |
o#

LA A BB E-B-E-E-E_E-E-E-E B -N-E -E-E_E_J
-
~
o

-

/8-28 [1+KPEILON_§
188 200 /8-26 Cable Gpreading Roow Alr
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Listing of Input Date for Case 1 from File mesr-tr inp
i Title

Braidwoud Contrel e snd AKER Transient After & Loss of the VC system

i Probles Countsrs and Options

Musbe: of Nodes. WV " a0 Munber of Fathe, N¥ » 140
Wusber of Hest Transfer Punctions (HTF), MK 1 Number of Sieple Punctions (SF), NF. n
Wusber of Won-condensible Gas (NOD) Species. NG o Presence of Water Oprion (0eno. leyws), W 0
Choking Flow Option (Owoff. Jeon)  EChoke 0 Record Type 6a Input Option (Denc. ieyes), IVIP. 0
Caloulation Bnd Tise (hr), XMax: ‘ & 000000 Number of Node Series for Initial Buandy State. MESS 16
Pressure Conversion Factor. PCY 144 0000

Nusber of Internal Heet Geius, w8 ° Number of Mase Blowtowos B0 ' . ©

Unite for all pressures unles) othervise noted &% specified by POP pef/unite
3. Bince MG « o thige are MO Perfect Gas Speci