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REVISION HISTORY

Revision Issue Date Revision Description
0 712182 The purpose of this report is to determine the numerical FRVS exhaust flow equation
and to compare it to the FRVS exhaust flow equation referenced by PSE&G.
1 1/26/83 Added title block information on pages 19 and 20, added project calc. no. to page 1
and renumbered sheets 21 and 22. Changes were made to respond to QAF AF/AS-
2.
2 5/19/83 This calculation confirms the equations developed in GU-10(Q). Also, the equations

in GU-10(Q) are bounding and hence more conservative. Therefore GU-10(Q)
supercedes GU-13(Q).

3 5/8/84 Perform FRVS long term exhaust rate calculation using updated information.

4 $frel3g Revision 4 incorporates the as-built heat loading, as determined in design
calculations 11-0066 and 11-0079.
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1.0 PURPOSE

2.0

3.0

3.1

3.2

The purpose of this calculation is to determine an analytical expression for the reactor building
ventilation exhaust rate post-accident for the as-built plant configuration. It incorporates the as-buit
heat loading, as determined in design calculations 11-0066 and 11-0079.

SCOPE

This calculation addresses only the FRVS Vent Fan exhaust rate, at the Hope Creek Generating
Station (HCGS).

ASSUMPTIONS / INPUTS / CONDITIONS

The FRVS Vent fan was selected for purchase on the basis of a desired flow rate of 9000 cfm. The
fan has been installed so that at 9000 cfm, 8 in w.g. is the differential pressure, per Reference 4.1.4
(MMIS ICD Card for 1A(B)-V-206). The vent fan's volumetric flow is constant, with vent fan vanes
regulated by flow dampers 1GUFD-8426A(B) to maintain 8 in w.g. (References 4.2.1, 4.1.15).
Reference 4.3.2, Section 4.6.5.3.1 specifies that the flow rate shall be 9,000 c¢fm + 10%. For the
exhaust rate calculation, it is assumed that the vent fan volumetric flow is constant at 9900 cfm.

At steady-state, the vent fan can exhaust no more air than that which enters the reactor building, (if it
exhausts more, the pressure decreases, and vice-versa); therefore, the steady-state vent rate is
equal to the in-leakage rate—on a pound-mass per second basis. The design basis in-leakage rate
for the reactor building is provided in Supplement No. 2 of Reference 4.3.3. The maximum
allowable in-leakage rate is specified to be 100% secondary containment volume per day.
Reference 4.3.2, Section 4.6.5.1.¢c.2 specifies that the ventilation system shall maintain “greater than
or equal to 0.25 inches vacuum water gauge in the secondary containment at a flow rate not
exceeding 3324 cfm.” This is the vent rate which corresponds to reactor building in-leakage of
100% total volume per day (2778 cfm) for fixed conditions of 5°F air, expanding to a temperature of
96°F (See Reference 4.1.5), with 4 ¢fm additional in-leakage assumed from primary containment
(See Attachment 15 of Reference 4.1 5).

In this revision, the design basis value of 2778 + 4 cfm is used as the rate of in-leakage, with the
volumetric expansion computed in the model. No credit is taken for any out-leakage which may
occur during the period of reactor building over-pressure. These values are modeled as a duct from
the reactor building to the atmosphere, with the area of the ducting computed on the basis of the
temperature of the in-coming air. Out-leakage is prevented by modeling an infinite coefficient of
resistance in the outboard direction.
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3.3 The spent fuel pool is open to the refuel deck, and as such provides a source of latent heat as well

34

3.6

as sensible heat. The latent portion is modeled as a constant mass input rate, with enthalpy

assumed to be constant for the maximum spent fuel pool temperature of 170°F, per Attachment 6 of
Reference 4.1.11.

The reactor building pressure is maintained at 0.25 inches vacuum w.g. during the period of FRVS
operation by modulating the exhaust air damper, 1GUFD-9425A3(B3), and recirculating air damper,
1GUFD-8425A5(B5) (Reference 4.1.8). That portion of the flow which is not required to maintain the
negative reactor building pressure is diverted back into the FRVS recirculation plenum. The
instruments which actuate the dampers are indicating controllers 1GUPDIC-9426A(B) of the
proportional-integral type (Reference 4.4.4). The set-point for the instruments has been established
by Reference 4.1.8 as 0.55 in. w.g. vacuum; however, 0.48 and 0.50 in. w.g. vacuum are required
by Reference 4.1.12. The additional .05 in. vacuum was added on the basis of over-all inherent
system inaccuracies demonstrated by previous performances of the 18 Month Surveillance Tests
(Reference 4.5.2). Because such inherent inaccuracy does not exist in a digital computer, for
modeling purposes, 0.5 in. w.g. vacuum is utilized as the set-point. The governing equation for a
proportional-integral controller is

K t
m(t) = K e(t) + -T-'l [e(tyat (Reference 4.1.13)
I o

where: m(t) controller output: in this case the immediate output is the 4-20 mA control signal to
the FRVS vent damper actuators 1GUFD-9425A(B)3 & A(B)5; however, the ultimate

output is the pressure of the reactor building.

e(t) = error signal: in this case (Ap - Ap,)= (Ap-(-0.5))=(Ap+0.5) [MMIS ICD Card]
K, = Gain: in this case 1 [MMIS ICD Card]
T, = integral time (seconds): The integral time is the reciprocal of the reset rate—

recorded in terms of repeats per minute. Through iteration, the ideal reset rate was
determined to be 1 repeat per minute. Faster rates yielded a system with excessive
overshoot (too underdamped), and slower rates yielded a system which was
sluggish (too overdamped).

The reactor building is modeled for both summer and winter conditions to ascertain the bounding
case. All equipment is assumed to be functional. The heat produced from equipment is assumed to
be the normal value for 10 seconds after the LOCA, and then assumes the final post-accident
values, as determined by Reference 4.1.6. There are two exceptions from the reference.

1} the core spray motors, RHR motors, and FRVS recircutation fan motors are modeled as
thermal conductors, which take the form of sources of energy surrounded by heat sinks, so
that they do not immediately provide energy to the surrounding air. Instead the energy
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37
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created by motor inefficiency first heats the copper and stee! of the motor itself, and then
heats the air. This phenomenon is found in all motors, turbines, and pumps; however, only
these very large motors were so modeled.

2) The suppression pool is modeled, for all model runs, after the Suppression Pool
Temperature Response for DBA-LOCA Case C, computed in Reference 4.4.5. [The case is
from Section 6.2 of Reference 4.3.1] This is the fastest rising and highest temperature
response for a DBA, and is calculated for a SACS temperature of 100°F. The heat load to the
Torus Room (model compartment 12) is as modeled in Reference 4.1.6. The over-all heat
transfer coefficient used is 0.0003887 Btu/sec-ft>-°F. The surface area used is 34270 ft?.
The vapor is assumed to be at the same temperature as the liquid. The lighting and
equipment load to compartment 12 remains as per Reference 4.1.6.

The reactor building is assumed to be at environmental equilibrium at the start of the event. The
walls and exposed steel surfaces are assumed to absorb energy, in the form of heat sinks; however,
heat transfer through the exterior walls is assumed not to occur. The exterior surfaces of the reactor
building are modeled as adiabatic. The quantities of concrete and steel modeled are as computed
in Reference 4.1.5.

The reactor building is divided into 25 compartments as in the analysis of Reference 4.1.5.
(excerpted in Attachment §). Those rooms with high heat loading [particularly those on the 54 ft
level provided separate coolers of the Equipment Area Cooling System (EACS)] are treated
individually or in pairs, while rooms of the upper levels are grouped into larger compartments.

The initial room temperatures in the reactor building are assumed to be their minimum normal
operating temperatures for winter, and maximum normal operating temperatures for summer, as
delineated in Reference 4.1.7. In cases where compartments contain multiple rooms, the minimum

or maximum temperature, respectively, for the compartment was assumed, with the following
exceptions:

Compartment 8,9: Rooms 4206, 4212 are vestibules—the RHR rooms dominate.

Compartment 10,11: Rooms 4111 & 4108 are assumed at 102 & 104°F respectively for summer
per PIRS 980901199, which identified that the HPCI & RCIC rcom
temperatures are understated in the reference.

Compartment 12: The torus compartment dominates due to its great volume .

Compartment 15: Rooms 4207, 4213 are corridors—the RACS pump and HX rooms dominate.

Compartment 18; Room 4326 & 4333 are contiguous with 4328 and 4322, and have half-
compartment height non-insulating partitions. The temperature of the other
major spaces, which includes the rooms adjoining 4326 & 4333, is assumed.
Rooms 4318 and 4330 are very small; the larger rooms dominate.

Compartment 21; Room 4513 is a small room with half-walls. Room 4509 is small. The larger
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rooms dominate.

Compartment 23: Room 4609 is small. The larger spaces dominate.

Compartment 24. This compartment is made up of a substantial number of large spaces, no one
of which can be clearly taken as dominant. For winter, a normal minimum
temperature of 50°F is assumed, and for summer a normal maximum
temperature of 83°F is assumed.

Compartment 25: This compartment is dominated by the massive refuel floor laydown area (Rm.
4710)

3.9 Zero gauge pressure is assumed at 174 ft, the point of sensor tube wall penetration (See Reference
4.1.12). The initial hydrostatic pressure for each compartment is computed for the midpoint of the
height of the compartment. This hydrostatic pressure variation in air is ordinarily ignored; however,
since the pressure differences required of the FRVS system are themselves small, this variation
cannot be discounted in this calculation.

" 4.0 REFERENCES

4.1  Engineering Documents:

4.1.1 ASME Steam Tables, 6™ Edition

4.1.2  M-786, HVAC Air Filter Systems — Seismic Category |, Revision 11

4.1.3 Calculation GR-0026, Reactor Building FRVS Pressure Losses, Revision 1

4.1.4 Calculation GR-0023, Reactor Building FRVS Vent System Pressure Losses, Revision 0
4.1.5 Calculation 11-0066, HCGS FRVS Drawdown Analysis, Revision 6

4.1.6 Calculation 11-0079, FRVS Drawdown Analysis Heat Loads, Revision 2

4.1.7 Design, Installation, and Test Specification DITS 7.5, Plant Environmental Conditions, Revision 14
4.1.8 Calculation SC-GU-0065-1, Reactor Bldg Atmospheric Differential Pressure Control, Revision 3
4.1.9 Fundamentals of Engineering Thermodynamics, Moran and Shapiro, 3d Edition

4.1.10 M-711, Air Handling Units — Seismic Category |, Revision 14

4.1.11 Calculation GU-0009, Long Term Post-LOCA Reactor Building Temperature, Revision 1
4.1.12 Calculation GU-0030, Reactor Building DP Controller Set-Point, Revision 1

4.1.13 Medern Control Engineering, Ogata, 1st Edition, p. 156

4.1.14 Calculation SC-GR-0024, To Unit Coolers, Revision 1

4.1.15 Calculation GU-0016, Instrument Set-points for FRVS Vent Fan Flow Switches, Revision 1
4.1.16 Calculation 11-0009, Reactor Building Area/Volume, Unit 1 Only, Revision 2

4.2  Drawings:

421 M-84-1, Sheet 1, P&ID ReactorBldg Exhaust Control Diagram, Revision 24
422 M-11-1, Sheet 1, P&ID Safety Auxiliaries Cooling System, Revision 25
4.2.3 M-11-1, Sheet 3, P&ID Safety Auxiliaries Cooling System, Revision 24
424 M-14-1, Sheet 1, P&ID Turbine Auxiliaries Cooling System, Revision 18
425 M-14-1, Sheet 2, P&ID Safety Auxiliaries Cooling System, Revision 22
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4,26 M-15-0, Sheet 5, P&ID Compressed Air (Instrument), Revision 04

4.2.7 M-83-1, Sheet 1, P&ID Reactor Building Supply Control Diagram, Revision 23

4.3  Regulatory Documents:

4.3.1 Hope Creek Generating Station Updated Final Safety Analysis Report (UFSAR), Revision 8
4.3.2 HCGS Technical Specifications

4.3.3 NUREG 1048, Safety Evaluation Report for HCGS, October 1984, with Supplements

44  Vendor Documents

441 PM713Q-0029, Performance Curves, Revision 6

442 PM711-0010, Cooling Coils, Revision 4

443 PMO069Q-0014, Safety Aux Cooling Sys Heat Exch Performance Data, Revision 1

444 PM780AQ-0064, Indicating Controller, Revision 1

445 PSBP 323835, Containment Analysis w/ Increased SACS Temperature, Revision 1

446 PN1-E11-C002-0006, Outline Induction Motor, Revision 6

447 PN1-E21-C001-0008, Outline (Nuclear Induction Motor), Revision 8

4438 PM713Q-0054, AC Motor Frames Type T Fan Cooled Outline, Revision 3

449 M-786 [Appendix F], HVAC Air Filter Systems, Seismic Category 1, Revision 11

4,410 PM786Q-0011, Nuclear Containment Cooling Coil, Revision 3

4.4.11 PM786Q-0003, Housing Assy. Filter (FRVS Recirc. Filter Plenum item 1), Revision 18

45  Procedures

4.5.1 HC.OP-SO.GU-0001(Q), Filtration, Recirculation, and Ventilation System Operation, Revision 14
4,52 HC.OP-ST.GU-0002, Reactor Building Integrity Functional Test—18 Months, Revision 4
46  Sofiware

46.1 A-0-ZZ-MCD-0158, Critical Software Document GOTHIC 6.0a, Revision 2

5.0 ANALYSIS

5.1 Methodology

in the reactor building post-accident, the temperature will change as a function of time, pressure wili
change as a function of time and temperature, mass will change as a function of time, temperature
and pressure, heat transfer will occur into heat sinks as a function of time and temperature, heat
producing equipment will be stopping and starting, and all of these things will occur simultaneously
within a large number of individual compartments. The development of a closed-form expression for
the FRVS exhaust rate is not possible; however, the simplifications and assumptions of Section 3.0
permit the exhaust rate to be developed through computer modeling.
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Approach

Step 1: Model the reactor building for both winter and summer limiting conditions.

Step 2. Determine an analytical expression for the exhaust rate which bounds the model results.

5.2  Inorder to generate the FRVS vent exhaust rate, the reactor building will be modeled by computer
simulation using GOTHIC transient analysis software. The GOTHIC program is critical software as

defined by ND.DE-AP.ZZ-0052(Q), Revision 1, designated GOTHIC, Reference 4.6.1.

5.3  General Modeling Considerations

5.3.1

(excerpted in Attachment 5) with the following exceptions:

All compartment heat loads are the steady state (final) heat loads as derived in Reference 4.1.6

5.3.1.2 No equipment failure or LOP is assumed; therefore, the 4th SACS pump is added to the

computed heat load from Reference 4.1.6 for Compartment 16, with an additional heat load of

27.075 Btu/sec.

5.3.1.3 As discussed in Section 3.5, the Core Spray, RHR, and FRVS motors are modeled as thermal
conductors. The direct heat from these motors is removed from their compartment heat load

totals and thermal conductors were added in their place:

Compartment 4:
Compartment 5.

Compartment 6.
Compartment 7:
Compartment 8:
Compartment 9:
Compartment 20:
Compartment 24:

1B-P-206
1D-P-206
1A-P-206
1C-P-206
1D-P-202
1C-P-202
1B-P-202
1A-P-202
1A(C)-V-213
1D(E)-V-213
1B(F)-V-213

The motor parameters are :

RHR pump motors (Reference 4.4.6);

Weight:
Diameter:
Length:
Density:
Heat Rate:

14000 Ib

361t

8.4 f

165.0 lom/ft®
0.90 Btu/ft*>-sec

36.05 Btu/sec
36.05 Btu/sec
36.05 Btu/sec
36.05 Btu/sec
77.4 Btulsec
77.4 Btulsec
77.4 Btu/sec
77.4 Btulsec

7.56 Btu/sec (1 motor)
15.12 Btu/sec (2 motors)
7.56 Btu/sec (1 motor)

Area = 95.0 ft?

Volume = 85.7 ft*

(Derived from mass/volume)
{Derived from heat produced/volume)
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Conductivity, k: 3 Btu/hr-ft-F (Assumed, taking into account insulation)
Specific heat: 0.1 Btu/lbm-F (Assumed composite of steel and copper)

Core Spray pump motors (Reference 4.4.7):

Weight: 7200 Ib

Diameter: 3ft

Length: 6 ft Area = 56.5 ft? Volume = 42 4 ft*
Density: 165.0 lbm/ft® (Derived from mass/volume)

Heat Rate: 0.85 Btu/ft*-sec (Derived from heat produced/volume)
Conductivity, k: 3 Btwhr-ft-F (Assumed, taking into account insulation)
Specific heat: 0.1 Btw/lbm-F (Assumed composite of steel and copper)

FRVS Recirculation fan motors (Reference 4.4.8):

Weight: 1650 Ib

Diameter: 2t

Length: 3ft Area = 18.85 f2 Volume = 9.42 ft°
Density: 207.0 lbm/it® (Derived from mass/volume)

Heat Rate: 0.803 Btu/ft>-sec (Derived from heat produced/volume)
Conductivity, k: 3 Btu/hr-f-F {Assumed, taking into account insulation)
Specific heat: 0.1 Btuflbm-F {Assumed composite of steel and copper)

Itis assumed for these motors that there is an initial surge heating of ten times the steady state
rate, which decays parabolically to the steady state rate in four seconds.

5.3.2 The FRVS recirculation unit heat exchangers were modeled precisely using References 4.4.9 —

53.3

4.4.11. The benchmarking of the heat exchangers is contained in Appendix 4. Four FRVS
exchangers are modeled as operating, which is the normal usage (all six FRVS recirculation units
start on a LOCA signal, but two coolers are assumed to be turned off per Reference 4.5.1).

The EACS coolers are modeled as follows. [Heat transfer data for all of the EACS coolers is from
Reference 4.4.2. Set-point data is from Reference 4.1.1 4.] The set point for the RHR, CS, HPCI,
and RCIC room coolers to turn on is 115°F, (this is the process limit high, and assumes that the first
cooler fails, necessitating the use of the redundant back-up). Reset is 1% of span (225°F), therefore
112.75°F. The set point for the SACS pump room coolers to tumn on is 104°F, (this is the process
limit high, and assumes that the first cooler fails, necessitating the use of the redundant back-up).
Reset is 5° below turn-on, therefore 109°F. Because both the cooling water control valves and the
heaters are controlled by the same thermostats [1GRTS-9381A(B) through 9385A(B)] (Reference

4.2.7), both the fan heat to the rooms and the cooling of the rooms are modeled using these set-
points.
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RHR Pump Room Coalers [1A(B-H)-VH210];

448500Btu/ hr
2RO _ (115 — 95°F
3600sec/hr N )

o =6.23Btu/sec®F

The RHR pump room coolers, used in compartments 6,7,8,9, are modeled as:

HPCI Room Cooler [1A(B)-VH209];

311000Btu/hr
3600sec/hr

= {115 - 95°F)
o =4.32Btu/sec’F
The HPCI room cooler, used in compartment 10, is modeled as:
Q =4.32(T, ., — Tencs)
RCIC Room Cooler [1A(B)-VH208]:

137000Btu /hr
3600 sec/hr

= a{115 — 95°F)
o =1.90Btu/sec’F
The RCIC room cooler, used in compartment 11, is modeled as:

Q =1.90(T,s0m — Teacs)
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Core Spray Pump Room Coolers [1A(B)-VH211]:

311000Btu/hr

2 BN (115 - 95°F
3600sec/hr - X 56

o =4.32Btu/sec®F
The core spray pump room coolers, used in compartments 4 and 5, are modeled as:

Q= 4.32T pom — Tsacs) (There are two coolers in each of compartments 4 and 5)
SACS Pump Room Coolers [1A(B-D)-VH208] (Note: These coolers use chilled water to provide
cooling):

550000Btu/hr
———— =qa(104 — 50°F

3600sec/hr o )
o =2.83Btu/sec’F

The SACS pump room coolers, used in compartment 16, are modeled as:
Q =2.83(T 0 ~ Totitogwaer ) (There are two coolers in compartment 16)

5.3.4 Compartment volumes, flow path cross-sectional areas, and concrete and steel heat sink surface
areas are taken from Reference 4.1.5. (Excerpted in Attachment 5). The only exception is that in
order to maximize the volume of air exhausted, the full geometric volume of the refuel deck (the
major volume of Compartment 25) was used per Reference 4.1.16.

5.3.5 The completed mode! using the parameters listed above is shown in Attachments 1 and 2,
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54 Determination of the Winter initial Conditions

54.1 P = standard atmospheric pressure — 0.25 inches water [The set-point of 1GRPC-9420, the Reactor
Building Ventilation System (RBVS) pressure controller (MMIS ICD Card)]
= 14.696 psia - (0.25 inches water)(14.696 psia/406.92 inches water)

= 14.687 psia
T = 40°F (Assumption based on minimum mode temperature per Reference 4.1.7)
RH = 50%

F.V. = 4,000,000 cuft {free {geometric) volume per Reference 4.3.1, Table 6.2-12]

Puapor = RH(P 40} = 0.50(0.12163) = 0.0608 psia  (Reference 4.1.1)
Payar = 14.687 - 0.061 = 14.626 psia

Due to the drywell expansion immediately following a LOCA , air is “squeezed” out of the
drywell/concrete gap into the secondary containment. The amount of air which is transferred is

equal to 108.35 Ibm (Reference 4.1.6, Attachment 6). This will increase the secondary containment
pressure. The initial air mass is equal to:

Muum = 144 sqin/sqft (14.626 Ibf/sqin)(4.0E6 cuft) / [(53.32 fi-Ibflbm-°R)(40 + 460°R)]
+108.35 Ibm

M = 316000.6 + 108.4 = 316109.0 Ibm
The total air pressure, corrected for additional air mass from drywell expansion is:
P =316109.0 Ibm (53.32 ft-Ibflbm-"R) (500°R) / (144 sqin/sqft)(4.0E6 cuft)
+ Pvapor

P =14.631 + 0.061=14.692 psia  (Zero gauge pressure is assumed at 174 ft)

The molecular mass of the reactor building air is :

M, - (0.0808 Iof /in? )(18.021bm /lbmole) + (14.692 — .0608 Ibf /in? }(28.97 lom / lbmole)
' 14.6921bf /in?

MW, =28.924bm/Ibmole

The density of the reactor building air is:

o= P(M.W.) s (14.6921bf /in?)(28.924 Ibm /lbmole)(144in? / ft2

) 3 3
= 0.079bm/f° =
R,T (1545.35tIbf / bmale R)(500R) 0.0791bm/f" = 00246 slug/ t
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The initial compartment pressures, accounting for hydrostatic pressure variation, are:

Elevation 201: median height 250 ft. {Compartment 25)
3 2 _
P, =Py, +pgh = 14.692psia + (0.00246 slug/ ft 1)‘(4."3*222 f: ;t iec Y174 - 2501t)
in

= 14.650psia

Elevation 162: median height 174 ft. (Compartments 23,24). The elevation of pressure
sensor tube entry into the reactor building. It is established as the 0 gauge pressure
elevation: 14.692 psia.

Elevation 145: median height 152 ft, (Compartments 21,22). [This and following were
determined using the method of Elevation 201]

P,= 14,704 psia

Elevation 132: median height 144 ft. (Compartment 20).
P,= 14.709 psia

Elevation 132: median height 138 ft. (Compartment 19).
P.= 14.712 psia

Elevation 102: median height 116 ft. (Compartment 3,16,17,18).
P,= 14.723 psia

Elevation 77: median height 89 ft. (Compartment 13,14,15).
P,= 14.738 psia

Elevation 54: median height 77 ft. (Compartment 8,9,12).
P.= 14.744 psia

Elevation 54: median height 65 ft. {Compartment 4,5,6,7,10,11).

P,= 14.750 psia
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542

5.5

5.5.1

55.2

The minimum value of SACS cooling water is Tsaes = 32°F (Reference 4.3.1, Table 9.2-3). This
value is non-conservative, however, since it provides a maximum of cooling and therefore minimizes
thermal expansion. U.S. Coast and Geodetic Survey Temperature data for the years 1991 — 96
(Attachment 3) shows that the greatest mean river water temperature for the months January -
February was 5.0°C (41°F). [These months correspond to the time period during which the outdoor
temperature may be 5°F.] The STACS heat exchangers 1A1(A2 — B2)E-201 (Reference 4.4.3) yield
110x10° Bhr, for Tegm, = 85°F, and Tsacson = 95°F. Under winter conditions, the heat loading to the
reactor building is much lower than under peak summer conditions; therefore, Tgacs. Would be
reduced further than the 10° indicated above. The SACS heat exchanger temperature control valves
[1EGHV-2457A(B) and 1EGTV-251 7A(B)] are supplied by instrument air (Reference 4.2.6). Upon
either a loss of power or a loss of instrument air, the valves will fail closed (MMIS ICD Card). This
analysis does not assume a loss of power; however, on a LOCA signal, service water is isolated
from the Turbine Auxiliaries Cooling System (TACS) (References 4.2.2 through 4.2.5). The loss of
TACS will cause the loss of instrument air, causing all SACS flow to be sent through the SACS heat
exchangers, providing maximized cooling. A winter SACS temperature value of 51°F at the heat
exchanger outlet is therefore taken as a conservative and realistic value.

Determination of the Reactor Building Exhaust Rate During Winter

Heat loading to the compartments is per Reference 4.1.6 except as noted above, and with the
following additional exception:

Analysis of Attachment 5 of Reference 4.1.6, shows Q,,, to be negative for winter conditions. Qo
is therefore removed from the heat loads provided in Section 6.0 of the reference. The amounts
removed are 23.59 Btu/sec from Compartment 16 (Rms 4307, 4309), 15.28 Btu/sec from
Compartment 17 (Rms 430174310, 4303, 4323), and 40.19 Btu/sec from Compartment 25 (Refuel
floor).

The in-leakage is modeled as a duct between the atmosphere and the reactor building at 174 #t
elevation. Air is prevented from leaking out during periods when the reactor building is above
atmospheric pressure by modeling an infinite loss factor, k, in the outward direction. For the inward
direction, the area of the duct is computed as follows:

The pressure loss through a fitting is:

2
AP = %kpvz, which, rewritten for volumetric flow rate, is: AP = %kp% ,where Q? = VA2
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553

-4
14720 1442 b
The density of the entering airis: p=—— = In 008520 (w inter)
RT ftibf 3
53.3 465R
IbmR
At a steady state in-leakage of 2782 cfm and reactor building pressure of 0.50 in vacuum w.g. at 174

ft. elevation , the cross-sectional area of the pipe is found by assigning a value k=1.0. Then:
3 3 . - 2 2
O5IWE (1402 /g2y 1 [0.035 Ibm) (2782 /minf’ ( 1min Y( 1bf sec
27.7inw.g/psi 2 ft A? 60sec | | 32.2fibm
Therefore: A=1.046ft2 (winter)

The winter conditions are modeled in GOTHIC (Reference 4.6. 1), (See Attachment 1), with the
results presented below.
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56 Determination of the Summer Initial Conditions

5.6.1 P = standard atmospheric pressure — 0.25 inches water
= 14.696 psia - (0.25 inches water)(14.696 psia/406.92 inches water)

= 14.687 psia
T = 104°F (Maximum mode temperature per Reference 4.1.7)
RH = 50%

F.V. = 4,000,000 cuft [free (geometric) volume per Reference 4.3.1, Table 6.2-12]

Poapor = RH(Pyugios) = 0.5(1.0697) = 0.535 psia (Reference 4.1.1)
Par = 14.687 - 0.535 = 14.152 psia

Due to the drywell expansion immediately following a LOCA , air is “squeezed” out of the
drywell/concrete gap into the secondary containment. The amount of air which is transferred is
equal to 108.35 Ibm {Reference 4.1.6, Attachment 8). This will increase the secondary containment
pressure. The initial air mass is equal to:

M = 144 sqin/sqft (14.152 Ibf/sqin)(4.0EB cuft) / [(53.32 ft-lbf/lom-°R)(104 + 460°R)]
+108.35 Ibm

Mo = 271063.5 + 108.4 = 271171.9 Ibm
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The total air pressure, corrected for additional air mass from drywell expansion is:
P =271171.9 Ibm (53.32 ft-Ibf/lom-"R) (564°R) / (144 sqin/sqft)(4.0E6 cuft)
+ Pgpor
P =14.158 + 0.535 = 14.693 psia (Zero gauge pressure is assumed at 174 ft)

The molecular mass of the reactor building air is :

Mw. = (0.5351bf /in?){18.02bm /lbmole) + (14.693 — 0.535Ibf /in? )(28.97 Ibm /Ibmole)
A 14.693Ibf /in?

MW. = 28.571lbm/Ibmole
The density of the reactor building air is:

_ P(MW.) _ (14.693Ibf /in®)(28.57 1lbm /Ibmole)(144in? 11t?)
R, (1545.35ftIbf / Ibmole R)(564R)

o =0.0691bm/ft* = 00215 slug/ #>

Elevation 201: median height 250 #t. (Compartment 25)
3 2
P, =Py, +pgh = 14.693psia + {0.0021 5slug/ft :iiZZZf:;tszec (174 - 250 1t)
in

=14.656 psia

Elevation 162: median height 174 ft. (Compartments 23,24). The elevation of pressure sensor tube
entry into the reactor building. It is established as 0 gauge pressure elevation, 14.693 psia.

Elevation 145: median height 152 ft. (Compartments 21,22). [This and following were
determined using the method of Elevation 201]

P.= 14.704 psia

Elevation 132: median height 144 ft. (Compartment 20).
P.= 14.707 psia

Elevation 132; median height 138 ft. (Compartment 19).

P,= 14.710 psia
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Elevation 102: median height 116 ft. (Compartment 3,16,17,18).
P,= 14.720 psia

Elevation 77: median height 89 ft. (Compartment 13,14,15),
P,=14.733 psia

Elevation 54: median height 77 ft. (Compartment 8,8,12).
P,= 14.740 psia

Elevation 54: median height 65 ft. {Compartment 4,5,6,7,10,11).

P.= 14.745 psia

5.6.2 A summer SACS temperature value of 100°F at the heat exchanger outlet is assumed.

5.7  Determination of the Reactor Building Exhaust Rate During Summer

5.7.1 Inthe manner of Section 5.5.2, the in-leakage duct area during summer is computed:

The density of the entering air is:

P 14.7x144 Ibm
= 1% XI% o072
P=RT " 53.3x554 qo (summer)
1, @?
AP = 1kp
2 P Az

Therefore: A=0.958 ft* (summer)
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5.7.2 The summer conditions are modeled in GOTHIC (Reference 4.7.1), (See Attachment 2), with the
results presented below.
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5.8

6.0

Discussion of Results and Determination of an Analytical Expression for the Exhaust
Flow Rate

The results for the winter analysis are very smooth and are characterized by a sharp rise in the
exhaust rate, corresponding to the sharp rise in torus temperature and the start of large amounts of
equipment. Then follows a classic exponential decay to the steady-state value, which is seen to
level-out below 3324 cfm. The summer resuits show the same sharp rise, which has a small
plateau, corresponding to the limiting flow rate of 9500 cfm. The serrated pattern of the response
comes about because of the interaction of the various room coolers, which all behave
independently. The steady-state value (the value around which the osgillations occur} is seen to be
below 3324 cfm, with the indicator-controller [TGUPDIC-9426A(B)] controlling the reactor building
pressure to 0.5 in.w.g. vacuum at the elevation of sensor tube penetration (See Appendix 2,

Graph 11).

The analytical expression will be formulated to bound both summer and winter conditions. As seen
from the plots of the reactor building exhaust rate, at 6 = 0.5 hours (1800 sec), the flow will be below
4000 cfm. At approximately 240 seconds, [for conservatism, 8 = 0.1 hours (360 seconds) will be
used], the flow will fall below 9900 cfm, the maximum value through the constant flow fan, with duct
1GUFD-9425A(B)3 fully open. The steady state rate, in both cases is seen to be below the
Technical Specification value of 3324 cfm. The two equations expressing these selected values are:

3324 + xe %Y - 4000
3324 + xe~%'r — ggoo

Solving these equations shows y=5.687 and x=11610. An expression for the curve, for time greater
than 0.10 hours, is therefore:

N

Veornaust = 3324 +11610e 755878
CONCLUSIONS

The FRVS vent fan exhaust rate is:

0<6<0.10 hours Vomouet = 9900 cfm

6 = 0.10 hours Vosnaust = 3324 +11610e 735878 iy

where 6 is time in hours from the event. This result is plotted in Figure 1.
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7.0 DOCUMENTS AFFECTED

7.1 in order to meet the requirements of Section 3.4, PIRS 990513186 has been opened to revise the

7.2

reset rate of 1GUPDIC-99426A(B) to one repeat per minute.

E(t) = 336 + 5637e "1
Where t is the time after the building reaches —0.25 inch w.g.

The expression represents an in-leakage rate of 10% per day, however, the exponential portion of
the expression is valid for all in-leakage rates. The steady-state portion (336) should have been
revised upon receipt of SER Supplement No. 2, dated August 1985, which changed the design basis
to an in-leakage rate of 100%. 3324 cfm is the correct steady-state portion of the vent rate
expression corresponding to a reactor building in-leakage rate of 100% per day, as calculated in
design calculation GU-0013, Revision 3. 3324 cfm is the value used as the acceptance criterion
specified in Technical Specification 4.6.5.1.¢.2. for 18-month surveillance testing. This correction is
being accomplished in UFSAR Change Notice 99-037.

The exponential portion (5637e"-'*) bounds the expression developed in this revision, and is used
as an input to the dose rate analysis. Because the UFSAR expression is conservative with respect
to the results of this analysis, an UFSAR change is not required, and will not be presented.
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

 Exhauat Pl (LOCA Case A - Wintor)
vaao.«w - April 1998

Control Volumes

Vol Vol Elev Ht Hyd. D. L/V IA Burn
# Description (£t3) {ft) (ft) {ft) (ft2) opt
1 SUPPLY HEADER 23137. 54. 246. 20. ] DEFAULT | NONE
2 EXHAUST HEADER 27471. S4. 2456. 20. | DEFAULT | NONE
3 PIPE CHASES 48651. 102. 28. 20. | DEFAULT | NONE
4 |CSP 4104,4105 29461, 54. 21. 20. | DEFAULT | NORE
5 |CSP 4116,4118 27996, 54. 21. 20. | DEFAULT | NONE
6 |RHR PMP RM 4107 23305. S4. 21. 20. | DEFAULT | NONE
7 |RHR PMP RM 4114 23101. S4. 21. 20. | DEFAULT | NONE
8 RHRHX 4109,4208 37045. S4. 46. 20. | DEFAULT | NONE
S |RHRHX 4113,4214 37139. 54. 46. 20 . | DEFAULT { NONE
10 |HPCI RM EL 54 47223. S4. 21. 20. | DEFAULT | NONE
11 JRCIC RM EL 54 32799. 54. 21. 20. | DEFAULT | NONE
12 JTORUS & STM VNT | 479484. S4. 46. 20. | DEFAULT | NONE
13 |MCC AREA EL 77 102084. 7. 23. 20. | DEFAULT | NONE
14 |CRD PMP/MCC 77 70013. 17. 23. 20. | DEFAULT | NONE
15 JRACS EX, PMP 77 ] 10001e. 7. 23. 20. | DEFAULT | NOKE
16 |SACS HX,PMP 102 | 233917. 102. 28. 20. | DEFAULT | NONE
17 |MCC AREA EL 102 | 215431. 102. 28. 20. | DEFAULT | NONE
18 |CRD AREA EL 102 ] 2031239. 102. 28. 20. | DEFAULT | NONE
19 |RWCU RMS EL132 10307. 132. 11. 20. | DEFAULT | NONE
20 |FRVS,CMP EL 132 195259. 132. 23. 20. | DEFAULT | NONE
21 |OP FRVS VNT 145 88701. 145. 15. 20. | DEFAULT | NONE
22 |RWCU AREA 145 14958. 145. 15. 20. ] DEFAULT | NONE
23 |F POOL, SM 162 98388. 162. 24. 20. | DEFAULT | NONE
24 |MCC, FRVS 162 248506, 162. 24. 20. ] DEFAULT | NONE
25 |GENERAL AREAS I |1730000. 201. 99. 20. | DEFAULT | NONE
26 |FAN OUTLET 1000, 132. 10. 20. | DEFAULT | NONE
27 | frvs heater enc 1000. 132. 10. 20. | DEFAULT | NONE
28 | frvs fan heat 1000. 132. 10. 20. } DEFAULT | NONE

*luid Boundary Conditions - Table 1
Prass. Temy . 1ot onN OFF

BC# Description (peim) FF (F) FF {(lbm/s) FF Trip Trip
iF | FRVS FAN INLET 14.7 a0 V-550 1 ]
2C FRVS FAN OUTLET 14.7 40
3r INLEAKAGE 14 .6959 S
4F | POOL EVAPORATIO $.9826 1134 ©0.362%5
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OQUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Radedr?Emmdﬂn(LDCACmA-%m
0371999 13:01:23
GOTHIC Version 8,0a(QA) - April 1508

Fluid Boundary Conditicng - Table 1

Press. Temp . Flow ON OFF
BC# Description {psia) FF (F) FF (lbm/s) FF Trip Trip
SF | VENT FAN EXHAUS 14.7 40 v-1]28 23
Fluid Boundary Conditions - Table 2

Lig. V. Stm. Drop D. Cpla Flow Heat Outlat
BC# Frac. rF P.R. e (in) FF BC# Frac. FF (Btu/s) FF guality FF
ir 0. HS 0 NONE DEFAULT
ac 0. HSO NONE ir 1. a. DEFAULT
3P 0. HSC NONE DEFAULT
4F o. 2 NONE DEFAULT
SF O. HS50 NONE DEFAULT

Fluid Boundary Conditions - Table 3

Gas Presssure Ratios
Alx

BC# Gas 1 FF Gas 2 FF Gams 3 FF Gas 4 FF
ir 1.
2C 1.
3P 1.
4F 1.
12 1.

GU-0013, Revision 4
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OUTSTANDING CHANGES MU
50010717 ST BE ATTACHED FOR WORKING COPY

mnﬂxmﬂm?EﬂwmﬂhbﬂwacanA‘tho
ngnnuw1:m2z
GOTHIC Varsion 8.0a{QA) - April 1908

Fluid Boundary Conditions - Table 4
Gag Pressure Ratios
BC# Gas 5 FF Gas 6 FF Gas 7 FF Gas 8 FF
1F
2C
3p
4F
SF
Flow Paths — Table 1
F.P. vol Elev HLC vol Elev Ht
» Description A t£e) (2e) B (£e) t£L)
i SUPPLY ROOM 3 1 112. 1. 3 112. 1.
2 SUPPLY ROOM & 1 64 . 1. 4 64 . 1.
3 SUPPLY ROOM 5 1 €4. 1. -1 c4a. i.
4 SUPFLY ROCM € 1 &4 . . 6 64. 1.
s SUPPLY ROOM 7 2 64 . 1. 7 64. 1.
& SUPPLY ROOM 8 1 64 . 1. -} 64. 1.
7 SUPPLY ROOM % 1 64 . 1. 9 E4. 1.
8 SUPPLY ROCM 10 1 &4. 1. 210 64. 1.
-4 SUPPLY ROOM 11 1 64 . 1. 11 64 . 1.
10 SUPPLY ROOM 12 3 8d . 1. 12 84. 1.
iz SUPPLY ROOM 13 1 87. 1. 13 87. 1.
iz SUPPLY ROOCM 14 1 7. 1. 14 7. 1.
13 SUPPLY ROOM 15 1 87. 1. 15 87. 2.
14 SUPPLY ROOO 16 1 122. 1. 16 122. 1.
15 SUPPLY ROOM 17 1 i22. X. 17 122. 1.
16 SUPFLY ROOM 18 1 123, 1. 18 122 . 1.
17 SUPPLY ROOM 1% 1 140, 1. 19 140. 1.
18 SUPPLY ROOM 20 1 148. 1. 20 148. 1.
19 SUPPLY ROOM 21 1 155. 1. 21 i155. i.
20 SUPPLY ROOM 22 1 15S. 1. 22 155. 1.
a1 SUPPLY ROOM 23 1 i82. 1. a3 1e82. 1.
22 SUPPLY ROOM 24 1 182. 1. 24 182. 2.
23 SUPPLY ROOM 25 i 205, 1. 25 205, 1.
24 EXHAUST ROOM 3 3 112. 1. 2 112. 1.
25 EXHAUST ROOM 4 4 €4 . 1. 2 64. 1.
36 EXHAUST ROOM 5 13 64 . 1. 2 c4. 1.
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OQUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Reacior Building Exhaust Rate (LOCA Case A - Winker)
Mayrlaalﬂm'! 20123
QGOTHIC Version 6.0a(QA) - April 1908

Flow Paths - Table 1
F.P. Vol Elev Ht Vol Elev Ht

# Description A (£t) (ft) B {£t) (£t)

27 | EXHAUST ROOM 6 6 64. 1. 2 64. 1.
28 | EXHAUST ROOM 7 7 64. 1. 2 64. 1.
29 |EXHAUST ROOM 9 9 64. 1. 2 64. 1.
30 |EXHAST ROOM 10 10 64. 1. 2 64. 1.
31 |EXHAUST ROOM 11 11 64. 1. 2 64. 1.
32 | EXHAUST ROOM 12 12 84. 1. 2 84. 1.
33 |EXHAUST ROOM 13 13 87. 1. 2 87. 1.
34 | EXHAUST ROCM 14 14 87. 1. 2 87. 1.
35 | EXHAUST ROOM 15 15 87. 1. 2 87. 1.
36 |EXHAUST RCOM 16 16 122. 1. 2 122. 1.
37 JEXHAUST ROOM 17 17 122. 1. 2 122. 1.
38 |EXHAUST ROOM 18 18 122. 1. 2 122. 1.
39 |EXHAUST ROOM 19 19 140. 1. 2 140. 1.
40 | EXHAUST ROOM 20 20 148, 1. 2 148. 1.
41 |EXHAUST ROOM 21 21 155. 1. 2 1S5. 1.
42 |EXHAUST ROOM 23 23 182. 1. 2 182. 1.
43 | EXHAUST ROOM 24 24 182. 1. 2 182. 1.
44 ]EXHAUST ROOM 25 25 205, 1. 2 205. 1.
45 |FRVS FAN INLET 2 132. 1. 1F 132. 1.
46 ]|FRVS FAN OUTLET 26 132. 1. 27 132, 1.
47 JROOM 8 EXHAUST 8 64. 1. 2 64. 1.
48 |13 TO 25 13 7. 1. 25 205. 1.
4% {18 TO 17 18 102. 1. 17 102. 1.
50 |19 TO 3 19 132. 1. 3 102. 1.
51 j20 TO 19 20 132. 1. 19 132. 1.
52 |21 TO 22 21 145. 1. 22 145. " 1.
53 |22 TO 3 22 145. 1. 3 102. 1.
54 22 TO 25 22 145. 1. 25 205, 1.
55 |23 TO 24 23 162. 1. 24 162. 1,
56 |21 TO 3 21 145. 1. 3 102. 1.
57 |25 TO 16 25 201, 1. 1s 102. 1.
58 125 TO 17 25 201. 1. 17 102. 1.
59 |25 TO 18 25 201. 1. 18 102. 1.
60 ] EVAPORATION FLO 25 201. 1. 4F 201. 1.
61 |VENT FAN DUCT 1 145. 1. SF 300. 1.
62 |DUCT 26 132. 1. 1 132. 1.
63 jDUcCTt 28 132. 1. 2C 132. 1.
64 |duct 28 132. 1. 27 132, 1.
65 | INLEAKAGE 24 173.5 1. 3p 173.5 1.
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

MM@M&&(LOCAO&.A-W
703/1989 13:0123
GOTHIC Version 8.0a{QA) - April 1908

Flow Paths - Table 2
Flow Flow Hyd. Inertia Friction De- Mom Strat
Path Area Diam. Length Length Entrmt Trn Flow
# (£t2) (£t} {ft) {ft}) Frac. Opt Opt
1 1.05 1. 10. 1. - | NONE
2 0.18 1. 10. 1. - | NONE
3 0.18 1. 10. 1. -~ ] NONE
4 0.11 1. 10. 1. - ] NONE
5 0.1 1. 10, 1. - § NCNE
6 0.03 1. 10. 1. - | NONE
7 0.085 1. 10. 1. - | NONE
8 0.7 1. 10. 1. - § NONE
9 0.5 1. 10. 1. - | NONE
10 1.41 1. 10. 1. - | NONE
11 2.7 1. 10. 1. - | NONE
12 1.85 1. 10. 1. - | BONE
13 1.4 1. 10. 1. - | NONE
14 0.7 1. 10. 1. - | NONE
15 3.05 1. 10. 1. - | NONE
16 3.7 1. 10. 1. - [ NONE
17 0.55 1. 10, 1. - | NONE
18 2.65 1. 10. 1. - | NONE
19 5.5 1. 10. 1. - ] NONE
20 0.6 1. 10. 1. ~ | NONE
21 2.3 1. 10. 1. - | NONE
22 1.9 1. 10. 1. - | NONE
23 10.05 1. 10. 1. - | NONE
24 3.25 1. 10. 1. - | NONE
25 0.321 1. 10. 1. - | NONE
26 0.321 1. 10. 1. - { NONE
27 0.161 1. 10. 1. ~ | NONE
28 0.161 1. 10. 1. - | NONE
29 0.161 1. 10. 1. - | NONE
30 0.56 1. 10. 1. - ] NONE
31 0.481 1. 10. 1. - | NONE
32 1.804 1. 10. 1. ~ | NONE
33 1.1 1. 10. 1. - ] NONE
34 1.6 1. 10. 1. - | NONE
3S 1.6 1. 10. 1. -~ | NONE
36 0.6 1. 10. 1. 0.] - | NONE
37 2.9 1. 10. 1. - | NONE
38 2.7 1. 10. 1. - | NONE
39 0.55 1. 10. 1. - ] NONE

GU-0013, Revision 4
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

EM&R“(LOOAG‘.A - Winter)

&VTHIC Vouion GNQA) April 1908

Flow Paths - Table 2
Flow Flow Hyd. Inertia Friction De~- Mom Strat
Path Area Diam. Length Length Entrmt Trn Flow
¥ {£t2) (£t) (ft) {ft) Frac. Opt Opt
40 1.6 1. 10. 1. - | NONE
41 2.2 1. 10. 1. - 1 NONE
42 0.55 1. 10. 1. - ] NONE
43 2.568 1. 10. 1. - | NONE
44 5.7 1. 10. 1. - | NONE
45 100. 1. 100. 1. - | NONE
46 100. 1 100. 1. - | NONE
47 0.161 1. 10. 1. - | NONE
48 1.15 1. 10. 1. - ] HONE
49 0.5 1. 10. 1. - | NONE
50 2.8 1. 10. 1. - | NONE
51 1.1 1. 10. 1. -~ ] NONE
52 1.18% 1. 10. 1. - | NONE
53 0.95 1. 10. 1. - | NONE
S4 0.55 1. 10. 1. ~ ] NONE
55 1.4 1. l10. 1. ~ | NONE
56 0.4 1. 10. 1. - | NONE
57 0.45 1. 0. 1. - | NONE
58 0.75% 1. 10. 1. - | NONE
59 1.8 1. 10. 1. - | NONE
60 1. 1. 10. 1. - | NONE
61 10. 1. 10. 1. - | NONE
62 10. 1. 10. 1. - ] NONE
63 10. 1. 10. 1. - § NONE
64 10. 1. 10. 1. - | NONE
65 1.05 1.33 10. 1. - | NONE
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Exhaust Rate (LOCA Case A - Winter)

Roaclordeng
May0¥/1909 13:01:23

GOTHIC Version 8.0a(QA) - April 1006

Flow Paths - Table 3
Flow Fwd. Rev. Critical Exit
Path Loss Loss Comp. Flow Loss

# Coeff. Coaff. Opt. Model Coeff.
1 1. 1.] OFF OFF 0.
2 1. 1.] OFF OFF a.
3 1. 1.] OFF OFF g.
4 1. 1.] OFF OFF 0.
S 1. 1.] OFF OFF 0.
6 1. 1.] OFF OFF 0.
7 1. 1.} OFF OFF 0.
8 1. 1.} OFF OFF 0.
9 1. 1.] OFF OFF 0.
10 1. 1.] COFF OFF 0.
11 1. 1.] OFF OFF 0.
12 1. 1.] OFF OFF 0.
13 1. 1.} OFF OFF 0.
14 1. 1.] OFF OFF 0.
15 1. 1.] OFF OFF 0.
16 1. 1.] OFF OFF 0.
17 1. 1.} OFF OFF 0.
18 1. 1.] OFF OFF 0.
19 1. 1.] OFF OFF 0.
20 1. 1.] OFF OFF 0.
21 1. 1.] OFF OFF 0.
22 1. 1.] OFF OFF 0.
23 1. 1.} OFF OFF 0.
24 1. 1.} OFF OFF 0.
25 1. 1.] COFF OFF c.
26 1. 1.] CFF OFF o.
27 1. 1.] COFF OFF G.
28 1. 1.} CFP OFF 0.
29 1. 1.} OFF OFF 0.
30 1. 1.} OFF OFF 0.
31 1. 1.} OFF OFF 0.
32 1. 1.} OFF OFF 0.
33 1. 1.} OFF OFF 0.
34 1. 1.] OFF OFF 0.
35 1. 1.1 OFF OFF 0.
36 1. 1.] OFF OFF 0.
37 1. 1.| COFF OFF 0.
38 1. 1.] OFF OFF 0.
39 1. i.]} COFF OFF 0.
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OUTSTANDING CHANGES

20010717

MUST BE ATTACHED FOR WORKING COPY

MW?EMM(LWACMA-M)
:01:23

gg‘_mm )

HIC Yersion 6.0a(QA) - April 1908

Flow Paths - Table 3
Flow Fwd. Rev. Critical Exit
Path Loss Loss Comp . Flow Loss
# Coeff. Coeff. oOpt. Model Coeff.
40 1. 1.§ OFF OFF 0.
41 1. 1.] OFF OFF 0.
42 1. 1.] OFF OFF 0.
43 1. 1.} OFF OFF 0.
44 1. 1.] OFF OFF 0.
45 1. 1.] OFF OFF 0.
46 1. 1.] OFF OFF 0.
47 1. 1.§ OFF OFF 0.
48 1. 1.§ OFF OFF 0.
49 1. 1.| OFF OFF 0.
50 1. l.] OFF OFF 0.
51 1. 1.} OFF OFF 0.
52 1. 1.] OFF OFF 0.
53 1. l1.] OFF OFF 0.
54 1. 1.] OFF OFF 0.
55 1. l1.§ OFF OFF 0.
56 1. 1.§ OFF OFF 0.
57 1. 1.] OFF OFF a.
58 1. 1.] OFF OFF 0.
59 1. i.] OFF OFF 0.
60 1. 1.] OFF OFF 0.
61 1. 1.} OFF OFF 0.
62 0.1 0.1] OFF OFF 0.
63 0.1 G.1] OFF OFF 0.
54 0.1 0.1] OFF OFF 0.
65 le+018 1.1 OFF OFF 0.
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OUTSTANDING CHANGES MUST BE ATTACHED FOR W
20010717 ORKING COPY

Reactor Bu Exhaust Rate (LOCA Case A - Winter)
m/1m1 01:23
C Version 8.0a{QA) - April 1908

Thermal Conductors - Table 1
Cond Vol HT Vol HT Cond §. A. Init.
# Description A Co B Co Type (ft2) T.(F} Or
1 }WALL ROOM 3 3 1 3 2 1 18612, 40.]11
2 [|WALL ROOM 4 4 1 4 2 1 8304. 40.1 I
3 WALL ROOM 5 5 1 5 2 1 8146. 40.1 1
4 |WALL ROOM 6 6 1 6 2 1 6379. 69.]11I
5 |JWALL ROOM 7 7 1 7 2 1 6375. 69.| I
§ [|WALL ROOM 8 8 1 8 2 1 8056. 65.11
7 |[WALL ROOM 3 9 1 9 2 1 8038. 65.11
8 WALL ROOM 10 10 1 10 2 1 12881. 47.3 1
9 |WALL ROOM 11 11 1 11 2 1 10343. 47.11
10 JWALL ROOM 12 12 i 12 2 1 43320. 86.11
11 |WALL ROOM 13 13 1 i3 2 1 29709. 53.3 I
12 |WALL ROOM 14 14 1 14 2 1 19254. 6l1.11
13 |WALL ROOM 15 15 1 15 2 1 26387. 62.1T
14 |WALL ROOM 16 16 1 16 2 1 37220, 40.11
15 |WALL ROOM 17 17 1 17 2 1 55356, 43.]1 1
16 {WALL ROOM 18 is8 1 18 2 1 55519, 64.1 1
17 |WALL ROOM 19 19 1 19 2 1 6484. 40.1 I
18 |wALL ROOM 20 20 1 20 2 1 43611. 40.]1 I
19 |WALL ROOM 21 21 1 21 2 1 32399, 40.]1 1
20 |WALL ROOM 22 22 1 22 2 1 §361. 40.1 1
21 |WALL ROOM 23 23 1 23 2 1 28952. 40.11I
22 |WALL ROOM 24 24 1 24 2 1 61015. 50.] I
23 |WALL ROOM 25 25 1 25 2 1 ]303855. 48.]1 1
24 |Steel Rm 3 3 1 3 1 2 2461, 40.11I
25 |Steel Rm 4 4 1 4 1 2 1490. 40.]1 I
26 |Steel Rm 5 5 1 5 1 2 1416. 40.1 1
27 |Steel Rm 6 6 1 6 1 2 1179. 69.F I
28 {Steel Rm 7 7 1 7 1 2 1169. 65.11I
29 [Steel Rm 8 8 1 8 1 2 1874. 65.1 1
30 |Steel Rm 9 9 1 9 1 2 1879. 65.]1I
31 |Stesl Rm 10 10 1 10 1 2 2389. 47.11
32 |Steel Rm 11 11 1 11 1 2 1659. 47.11
33 |Steel Rm 12 12 1 12 1 2 24256. 86.J I
34 |sSteel Rm 13 13 1 13 1 2 5164. 83.11
35 |Steel Rm 14 14 1 14 1 2 3542. 61.11I
36 |Steel Rm 15 15 1 15 1 2 5060. 62.11
37 |Steel Rn 16 16 1 16 1 2 11833. 40.) X
38 |Steel Rm 17 17 1 17 1 2 10897. 43.11I
39 }Steel Rm 18 18 1 18 1 2 10276. 64.] 1
40 |Steel Rm 19 13 1 19 1 2 521. 40.) I
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Rmbr&ldrg Exhaust Rate (LOCA Case A - Winler)
May/03/1999 130123

Qo Version 6.0a(QA) - April 1908

Thermal Conductors - Table 1
Cond Vol HT Vol HT Cond S. A. Init.
# Description A Co B Co Type (ft2) T.(F}) Or
41 }Steel Rm 20 20 1 20 1 2 9878. 40.1 I
42 |Steel Rm 21 21 1 21 1 2 4487. 40.1 I
43 ]Steel Rm 22 22 1 22 1 2 757. 40.| I
44 |Steel Rm 23 23 1 23 1 2 4877. 40.1 X
45 ]steel Rm 24 24 1 24 1 2 12571. 50.] I
46 |Steel Rm 25 25 1 25 1 2 52263. 48.11I
47 |1C-P-206 MOTOR 5 1 S 1 3 56.5 40.] I
48 |1D-P-202 MOTOR 6 1 6 1 4 g5. 69.11I
49 11B-P-206 MOTOR 4 1 4 1 3 56.5 40.]1 I
50 |1C-P-202 MOTOR 7 1 7 1 4 95. 69.11
51 {1B-P-202 MOTOR 8 1 8 1 4 95. 68.1 1
52 |1A-P-202 MOTCR 9 1 9 1 4 55. 5.1 1
53 11A-V-213 MOTCR 20 1 20 1 5 18.8 40.11I
54 |1B-V-213 MOTOR 24 1 24 1 5 i18.8 50.} I
55 {1D-V-213 MOTOR 24 1 24 1 5 18.8 50.] I
56 |1E-V-213 MOTOR 24 1 24 1 5 18.8 50.f I
57 |1D-P-206 4 1 4 1 3 56.5 40,1 I
58 [1A-P-206 5 1 S 1 3 56.5 40.1 1
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COoPY

20010717

gy
eoyn-nc n

Exhaust Rale {LOCA Case A - Winter)

13:01:23
Vorsion 8.0a(GA) - April 1908

Thermal Conductors - Table 2
Cond Therm. Rad. Emigs. Therm. Rad. Enmiss.
Side 2 Side A Side B Side B
1 No No
2 No No
3 No No
4 No No
5 No No
6 No No
7 No No
8 No No
9 No No
10 No No
11 No No
12 No No
13 No No
14 No No
15 No No
16 No No
17 No No
18 No No
19 No No
20 No No
21 No No
22 No No
23 No No
24 No No
25 No No
26 No No
27 No No
28 No No
29 No No
30 Ne No
31 No No
32 No No
33 No No
34 No No
35 No No
36 No No
37 No No
38 No No
39 No No
40 No No
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

MW?MM(LOOAMA-W
03/1990 13:01:23
GOTHIC Version 6.06(QA) - April 1968

Thermal Conductors - Table 2
Cond Therm. Rad. Emiss. Therm. Rad. Emiss.
# Side A Side A Side B Side B
41 No No
42 No No
43 No No
44 No No
45 No No
46 No No
47 No No
48 No No
49 No No
50 No No
51 No No
52 No No
53 No No
54 No No
S5 No No
56 No No
57 No No
58 No No
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Reactor
Maﬁmen

Exhatst Rate (LOCA Case A - Winier)

999 13:.01:23
Version 8.0a{QA) - April 1908

Heat Transfer Coefficient Types - Table 1

Heat Cnd/ sp Nat For
Type Transfer Nominal Cnv ¢nd Cnv Cnv cnv Rad
* Option  Value FF Opt Opt HTC opt opt opt
1| Direct ADD| UCHI VERT SURF |PIPE FLOW| ON
2]Sp Heat 0.

Haat Transfexr Coefficient Types — Table 2

Min Max Convection Condansation
Tyre Phase Liqg Licy Bulk Temp Bulk Taemp
» opt Fract Fract Model rE Model FF
VAP Tg-~-TEL Th=-Tw

Heat Transfer Coefficient Types ~ Table 3

Char.

Nat Conv For Conv Nom Minimum
Tyye Length Cont Exp Comf Exp Val Vel Conwv HTC
] (£e) PR ¥F FF b2 o (ft /=) FF {B/h~£2-F)
1 DEFAULT

HTC Typas - Table &

Total Paak Initial Post-RD
Tyia Haat Time Value Direat
* {Btu) {(mec) (B/he£f2-F) e
1
2

GU-0013, Revision 4
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

14

MB&G?EMR&O(LOGAMA- Winiber)
Wmm 130123
G Version 8.08(QA) - April 1908
Thermal Conductor Types
Type Thick. 0.D. Heat Heat
# Description Geom  (in) {in)  Regions (Btu/ft3-s) FF
1 1.5 FT THK CONC |WALL 18. o. 4 0.
2 |3/8 IN STEEL WALL 0.375 0. 1 0.
3 CORE SPRAY MOTO | ROD 18. 36. 1 0.85} 32
4 |RHR PUMP MOTCR ROD 21. 42. 1 a.9] 32
5 FRVS FAN MOTOR ROD 12.1 24.2 1 0.803] 32
Thermal Conductor Type
1
1.5 ¥T THK CONCRETE
Mact . Bdry. T™hick Sub—- Hamnt
Raglion » {in) {in)} regs. Factor
1 3 0. 1.396 4 o.
2 3 1.29¢6 2.592 4 O.
3 3 3.888 7.086 4 0.
4 3 10.944 7.058 4 0.
Thermal Conductor Type
2
3/8 IN STEEL
Mat . Bdry. Thick Sukb- Heat
Region # (in) (in) reges. Factor
1 a 0. c.37% 2 o.
Thermal Conductor Type
3
CORE SPRAY MOTOR
Mat. Bdxy. Thick Sub- Heat
Ragion * (in) (in) regs. Factox
1 s 0. i18. 10 1.

GU-0013, Revision 4
Attachment 1
Page 1-25of 1- 7o



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Reacior
Mayrlaelwsoi :01:23
GOTHI

C Version 6.0a{OA) - April 1998

Exhaust Rate (LOCA Case A - Wintr)

Thermal Conductor Type
4
RHR PUMP MOTOR
Mat. Bdry. Thick Sub- Heat
Region (in} {in) regs. Factor
1 ] 0. 21. 10 1.
Thermal Conductor Type
S
FRVS FAN MOTOR
Mat . Bdry . Thiak Sub- Heaat
Region L] (in) {in) regs . Factor
3 & 0. 12.3 10 1.
Materials
Typs # Description
1 COPFPER FINS
2 STAINLESS STEEL
3 CONCRETE
4 STEEL HREAT SINKS
S CS8/RHR MOTOR COMPOSITE
(3 FRVE MOTOR COMPOSITE
Material Type
COPPER FINS
Tamp . Danaity ConaQ. 8p. Heat
(F) (lbm/£E3) (Btu/hr-fc~F) {(Btu/lbm-F)
120. 559 . 225. 0.108

GU-0013, Revision 4
Attachment 1
Page 1-2¢0f 1- 70
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Reactor B Exhaust Rate (LOCA Cass A - Winter)
May/03/1890 13:01:23
GO"HGVMB,O‘QA)-Mi“

Material Type
2
STAINLESS STEEL

Temp . Density Cond. Sp. Heat
(F) (1bm/£t3) (Btu/hr-ft-F) (Btu/lbm-F)

120. 4%0. 9. 0.11

Material Tvpe
3

CONCRETE
T ey « Dansicy Cond . 8p. Heat
{F) (1m/££3) {(Btu/hr-£t-F) (Btu/llm-F)
1a0. 150. 1.04 0.156

Macerial Type
4
STEEL HEAT SINKS

Tarp . Dansity Cond. 8p . Heatc
(F) (lbm/£x3) (Btu/hr-£fe-F) (Btu/lbm-F)
120. a90. is. 0.211

Material Type
S
C8/RHR MOTOR COMPOSITE

Teme .- Density Cond. Sp. Haat
(¥) (llem/£e3) {(Bcu/hr-£t-F} (Btw/llbm-F)
130. 165. 3. 0.1

GU-0013, Revision 4
Attachment 1
Page 1-2%of 1- 70



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Reactor Bulldl
1999

17
Exhaust Rate {LOCA Case A - Winter)
130123
GOTHIC Version 8.0a(QA) - April 1008
Material Type
6
FRVS MOTOR COMPOSITE
Temp. Density Cond. Sp. Heat
(F) (lbm/ft3) (Btu/hr-ft-F) (Btu/lbm-F)
120. 207. 3. 0.1
Cooler/Heataer
HeateXr on off Flow Flow Heat Haat
Cooler Vel . Trip Trip Rate Rate Rate Rete Phs Ctrlr
[ ] Description * * * (CFM) FF (Btu/s) FF opt Loc
1H FRVS FAN HEAT 28 97.63 1 vTI 28
2H HEAT ROOM 3 3 1. 2 vII 3
3R EQP HEAT RM 4 4 1. 3 vTI a
4AH TFAN HEAT RM @ 4 1 14 34.66 T I 4
SH EQP HEAT RM 5 S 1. 4 VvTI S
6H PAN HEAT RM 5 s 2 15 24.66 VI S
TR EQP HEAT RM € 13 1. 5 vII €
BH FanN HEAT RM & (-3 3 16 16.25 vrl (3
SH EQP HEAT RM 7 7 1. 6 vTI 7
10H FAN HEAT RM 7 7 4a 17 16.25 vTI 7
11H EQF HEAT RM 8 8 1. 7 VTI 8
12H FAN HEAT RM 8 8 H] 18 16.25 VI 8
13" EQF HEAT RM 2 L4 1. 8 vTI -]
14H PFPAN HEAT RM 9 9 & 19 16.2S T 9
15H EQP HT. RM 10 10 1. 9 vTI 10
16H FAN HT. RM 10 10 7 20 12.33 vTI 10
17H EQP HT. RM 11 11 1. 10 vTI 11
18K FAN HT. RM 11 11 ] 21 4.31 L 11
19RH SUPP POOL BT 12 (] 1. 29 VTI 12
20H MoC RM 13 HEM 13 1. 12 vTIr 13
21H RM 14 HEAT 14 1. 13 vrI ia
223H RM 15 HEAT 15 1. 14 VvITI 15
23H EQP HT. RM 16 1€ 1. is vTI ié
24H FAN HT. RM 16 16 9 a2 12.62 vTI 16
25SH HBEAT ROOM 17 17 1. 16 VTE 17
26H HEAT ROOM 18 18 1. 17 vVTI 18
27H HEAT ROOM 19 19 1. 18 vTrI 19
28H HEAT ROOM 20 20 1. 19 VTI 20

GU-0013, Revision 4
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

18

Reactor Building Exhaust Rete (LOCA Case A - Winker)
&yrmnm1 0923
HIC Version 6.0a{QA) - April 1968

Cooler/Heater
Heater on Off Flow Flow Heat Heat
Cooler Vol. Trip Trip Rate Rate Rate Rate Phs Ctrlr
# Description # # # (CFM) FF (Btu/s) FF Opt Loc
29H HEAT ROOM 21 21 1.] 20 }IVTI 21
30H |JHEAT ROOM 22 22 1.1 21 pvrI} 22
31R HEAT ROCHM 23 23 1.] 22 jVTI] 23
32H {(HEAT ROOM 24 24 1.] 23 |VTI] 24
33H HEAT ROOM 25 25 1.] 24 [VTI] 25
34C RM 4 COOLER 4 1 14 8.64] 25 |VTE 4
35C |RM 5 COOLER 5 2 15 8.64] 25 |VTE 5
36C RM &6 COQLER 6 3 16 6.23] 25 JVIE 6
37¢C RM 7 COOLER 7 4 17 6.23] 25 |VIE 7
33C jRM 8 COOLER 8 s 18 6.23] 25 |VTE g
39C RM 9 COOLER 9 6 19 6.23] 25 |VTE 9
40C |RM 10 COOLER 10 7 20 4.32] 25 |VTE|] 10
41C |]RM 11 COOLER 11 8 21 1.2] 25 {vre| 11
42C ]RM 16 COOLER 16 9 22 5.66] 26 |VIE|] 16
43H | frvs heater 27 12 13 379.2 VTI] 27
44H [JEQP HEAT RM12 12 1.1 30 |VTI] 12

GU-0013, Revision 4
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

MBIM? Exhauet Rate (LOCA Case A - Winter)
WW! :01:23 ¢
Version 6.0a{QA) - April 1908

Heat Exchangers - Table 1

Heat HX Prim Send Cpld
Ex. Type Flow Flow HX
# Description # Path Path #

1H jFRVS REC. COOLE 1 46 |SPEC

Haat Exchangers = Table 2
Haat Sondy Scndy Sondy Scendy Ext. Ext . Ext . BExt.
Ex. Flow Flow T e Tagor Flow Flow Heat Hant
» (/=) P (F) rr {lbm/a) FF (Btu/=s) rF
iH 210.6 [s] 51.
Heat Exchanger Types - Table 1
HX Passes Tube Thiaok- Wall
TVPpe oxr Mat . ness Axren
# option Zonas » £{in) (£t2)
1 FAN COOLER 9 2 0.03% 109%5.6
Heat Exchanger Types —~ Table 2
HX Flow Hy4. Tot. 8. H.T. H.T. Fouling
TYPD® Pin Area Diam. Area Coaf Coef Remistance
* 8ide Typae (£fr2) (in) (£fe2) Curv Type (h-~-£2-F/B)
1 rrim | SHEE 58.32 0.638% 20301.1 O] BRUIL 0.
SECO | NONE 0,269 0.55% 9230. ofBUIL Se-004

GU-0013, Revision 4
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Reactor Exhaust Rate (LOCA Case A - Winter)

Maﬁmnm 13:01:28

IC Varsion 8.08(QA) - April 1968

Heat Exchanger Types - Table 3
Fin Parameters
HX Fin Pin Thick- surf.
Type Mat, Diam. Length ness Area
# 8Side Type # {(in) (in) {in) (£t2)
1 |PRIM 1 0. 0.4375 0.007 19214.
s8eco 0 0. 0. 0. 0.
Componant. Trips
Tripy Sense Sansor Senaor Vear. Set Delay Rset Cond Cond
* Vax. 1 Loc. 2 Loce. Limjie Point Time Trip Triy Tyvre
1 GAS T 4 UPPER 115. o. l4 AND
2 GAS T 5 UPPER 115. a. 15 AND
3 GAS T & UPPER 115, O. 6 AND
e GAS T 7 UPPER 115. 0. 17 AND
5 GAB T 8 UPPER 11S5. o. ile AND
é GAS T 9 UPPER 11s8. 0. 18 AND
7 GAS T 10 UPPER 1is. o. 20 AND
8 GAS T 11 UPPER 11is. o. 21 AND
-] GAS T 16 UPPER 104. 0. 22 AND
10 PRESS ap 2s UPPER [28 c. AND
a1 TIME UPPER 45 . 0. AND
12 CcoONT 5 UPPER 0. 0. i3 AND
13 CcOoNT S LOWER 50. 0. iz AND
14 GAS T 4 LOWER 112.75 0. 1 AND
15 GAS T -3 LOWER 112.75 C. 2 AND
16 jaas T 3 LOWER 112.75 0. 3 AND
17 Gaas T 7 LOWER 112.78 0. 4 AND
ie GAS T 8 LOWER 112.75 o. 5 AND
19 GAS T 9 LOWER 112.75 o. (3 AND
30 GAS T 10 LOWER 112.7% C. 7 AND
a1 GAS T 11 LOWER 112.75 C. 8 AND
22 GAS T 16 LOWER 9. 0. (] AND
23 TIME UPPER 10. 0. AND

GU-0013, Revision 4
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

GOTHIC Version 8.0a(GA) - April 1908

Functions
FF# Description Ind. Var. Dep. Var. Points
0 Constant - - 0
1 NO. OF FRVS FAN| TIME (S) j}NO. OF FRV 4
2 PIPE CHASE HEAT | TIME (S) BTU/S 4
3 |RM & TIME HEAT TIME (S) }HEAT (BTU/ 4
4 RM 5 TIME HEAT TIME (S) [HEAT (BTU/ 4
S RM 6 TIME HEAT TIME (S) HEAT (BTU/ 4
6 RM 7 TIME HEAT TIME (S) HEAT (BTU/ 4
7 {RM 8 TIME HEAT TIME (S) |HBAT (BTU/ 4
8 RM 9 TIME HEAT TIME (S) |HEAT (BTU/ 4
g9 RM 10 TIME HEAT { TIME (S) |HEAT (BTU/ 4
10 |RM 11 TIME HEAT | TIME (S) HEAT (BTU/ 4
11 |TORUS TEMP TIME (8) |Torus Temp 22
12 |RM 13 TIME HEAT | TIME (S) |HEAT {(BTU/ 4
13 IRM 14 HEAT TIME (S) |HEAT (BTU/ 4
14 }RM 15 HEAT TIME (S) ]HEAT (BTU/ 4
15 |RM 16 TIME HEAT ] TIME (S) |HEAT (BTU/ 4
16 }RM 17 HEAT TIME (S) |HEAT (BTU/ 4
17 |RM 18 HEAT TIME (S) JHEAT (BTU/ 4
18 |RM 19 HEAT TIME (S) |HEAT (BTU/ 4
19 |RM 20 HEAT TIME (S) |JHEAT (BTU/ 4
20 |RM 21 HEAT TIME (S) JHEAT (BTU/ 4
21 [RM 22 HEAT TIME (S) |HEAT (BTU/ 4
22 |RM 23 HEAT TIME (S) |HEAT (BTU/ 4
23 |RM 24 HEAT TIME (S) [HEAT (BTU/ 4
24 JRM 25 HEAT TIME (S) |KEAT (BTU/ 4
25 JRM CLR, SACS S1 | TEMPERATUR | HEAT TRANS 2
26 [RM CLR, CW 51 F | TEMPERATUR |HEAT TRANS 2
27 [FRVS HT RATE [N |FAN OUTLET | HEAT TRANS 2
28 ]Jexhaust flow cv8 Exhaust £l 4
29 |torus heat (y=x cvd torus heat 2
30 |TORUS (RM 12) L [Time (sec) |Heat {Btu/ 4
31 | PDT Qutput Reactor Bl | PDT Output 4
32 |Motor Heat TIME (S) [JNormalized 8
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Resacto Bu'kirg Exhaust Rede (LOCA Cass A - Wintwr)
1999 13.01:24
IC Version 6.0a(QA) - April 1908

Function
1
NO. OF FRVS FANS
Ind. Var.: TIME (S)

Dep. Var.: NO. OF FRVS FANS OPERATING

Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.
0. 0. 10. 0.
17. 4. 1000000. 4.
Funotion
2
PIPE CHASE HEAT
Ind. Var.: TIME (8}
Depy. Var.: BTU/S
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 18.27 10. 18.27
10.1 18.15 1000000. 18.15
Functcion
3
RM 4 TIME HEAT
Ind. Var.: TIME (8)
Dap. Var.: HEAT (BTU/S)
Ind. Var. Dep . Var. Ind. Var. Dap. Var.
C. 1.1¢ 10. 1.18
10.1 12.92 1000000. 12.92
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Reacior Bullding Exhaust Rate (LOCA Case A - Winier)
May/03/1988 13:01:24
G&hﬂcvhubnsﬂdaﬂ-huilﬂw

Function
4
RM S TIME HEAT
Ind. Var.: TIME (S)
Dep. Var.: HEAT (BTU/S)

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 1.24 lo. 1.24
10.1 12.78 1000000. 12.78
Function
RM & TIME HEAT
Ind. Vax.: TIME (8)
Dep. Var.: HREAT (BTU/S)
Ind. Var. Dap. Var. Ind. Vax. Dep. Var.
Q. 1.98 20. 1.98
10.1 3.21 1000000. 3.21
Punation
RM 7 TIME HEAT
Ind. Var.: TIME (8)
Dep. Var.: HEAT (BTU/S)
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
o. 1.98 20. 1.9%8
10.1 3.14 1000000. 3.14

GU-0013, Revision 4
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Reactor Exhaust Rade (LOCA Case A - Winwr)
WM‘! -01:24
Version 8.08{(QA) - April 1008

Function
7
RM 8 TIME HEAT
Ind. Var.: TIME {(8)
Dep. Var.: HEAT (BTU/S)
Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.
0. 1.05 lo. 1.05
10.1 4.54 10000060. 4.54
Function
8
RM 9% TIME HEAT
Ind. Vear.: TIME (S)
Dep. Var.: HEAT (BTU/S)
Ind., Var. Dep. Var. Ind. Var. Dep. Var.
0. 1.05 10. 1.0S
10.1 4.57 1000000. 4.57
Funoction
-]
RM 10 TIME HEAT
Ind. Var.: TIME (8)
Dags. Var.: HEAT (BTU/S)
Ind. Var. Dap. Var. Ind. Var. Dep. Vaxr.
0. 7.55 10. 7.55
10.1 28.54 1000000. 46 .54
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gggsg;\h;DlNG CHANGES MUST BE ATTACHED FOR WORKING COPY

EﬁuuuﬂdbuDGAcumA-Whnﬂ
w"ﬂichm GOO(QA) April 1968

Function
10
RM 11 TIME HEAT
Ind. Var.: TIME (S)
Dep. Var.: HEAT (BTU/S)

Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.

0. S.41 10. 5.41
10.1 17.05 1000000. 17.05
Function
11

TORUS "T'EMP
Ind. Var.: TIME (3)
Dep. Var.: Torus Temp F

Ind. Var. Dep. Varx. Ind. Var. Dep. Var.
O. 96. 20. 121 .
40. 131. 50. 134.
100. 138. 200. 142.
400. 150. 600. 159.
800. 163. 1000. 167.
2000, i81. 3000. 187.
4000. 191. S000. 194.
7000, 198. 9000. 202.
11000. 204 13000. 205.
16000. 207. 19000. 209,
22000. 210, 1000000. 210.
Funation
i1z

RM 13 TIME HEAT
Ind. Var.: TIME (S)
Dep. Var.: HEAT (BTU/SB)

Ind. Var. Dap. Var. Ind. Var. Dap. Var.
o. 11.08 10. 11.08
10.1 7.3 1000000. 7.3
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Exhqunh(LDcAOmA - Winter)
R o108 15.01:6
MAUTIE Vorsion 6.08(QA) - Apeil 1963

Function
13
RM 14 HEAT
Ind. Var.: TIME (S)
Dep. Var.: HEAT (BTU/S)

Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.
C. 21.49 10. 21.49
10.1 1.83 1000000. 1.83
Function
14

RM 15 HEAT
Ind. Var.: TIME (8)
Dep. Var.: HEAT {(BTU/S)

Ind. Var.

Dap. Var.

Ind. Var.

Dep. Varx.

o. 22.02 10. 22.02
10.1 2.23 1000000. 2.23
Function
RM 16 TIME HEAT
Ind. Var.: TIME (3)
Dep. Var.: HEAT (BTU/S)
Ind. Var. Dep . Var. Ind. Vax. Dap. Var.
0. 140.47 10. 140.47
10.1 ize. 1000000. 126 .
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Exhaust Rete (LOCA Case A - Winter)
/oanm 1 20124

GOTHIC Version 6.0a{QA) - April 1908

Function
16
RM 17 HEAT
Ind. Var.: TIME (S)
Dep. Var.: HEAT (BTU/S)
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 30.76 10. 30.76
10.1 13.19 1000000. 13.19
Function
17
RM 18 HIAT
Ind. Var.: TIME (3)
Dep. Var.: HEAT (BTU/S)
Ind. Var. Dep. Var. Ind. Var. Dap. Var.
0. 26.985 10. 26.85
10.1 17.98 1000000. 17.98
Funation
18
RM 19 HEAT
Ind. Var.: TIME (8)
Dep. Var.: HEAT (BTU/S)
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. 15.89 10. 15.89
10.1 7 .84 10400000, 7.84
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

Reactor Bull Exhaust Rats (LOCA Case A - Winter)
w1mg 0124
C Version 6.06{QA) - April 1968

Function
19
RM 20 HEAT
Ind. Var.: TIME (8)
Dep. Var.: HEAT (BTU/S)
Ind. Var. Dep. Var. 1Ind. Var. Dep. Var.
0. 58.81 10. 58.81
10.1 23.65 1000000. 23.65
Function
20
RM 21 HEAT
Ind. Var.: TIME (8)
Dex. Vax.: HEAT (BTU/B)
Ind. Varx. Dep. Var. Ind. Var. Dep. Var.
0. $5.2 10. 5%.2
10.1 .12 1000000. 9.12
Function
21
RM 22 HEAT
Ind. Var.: TIME (3)
Dep. Var.: HEAT (BTU/S8)
Ind. Var. Dap. Var. Ind. Vax. Depy. Var.
O. 13.62 10. 13.62
10.2 11.62 1000000, 11.62
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QUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Reactor Buil Exhaust Rate (LOCA Casa A - Winter)
Mqﬁ?nmw1 01:24
GOTHIC Version 6.0a(QA) - Aprit 1908

Function
22
RM 23 HEAT
Ind. Var.: TIME (S)
Dep. Var.: HEAT (BTU/S)

Ind. Var. Dep. Var. Ind. Var. Dep. Var.

0. 38.38 10. 38.38
10.1 25.78 16000006. 25.76
Function
23

RM 24 HEAT
Ind. Var.: TIME (S)
Dex. Var.,: HEAT (BTU/S)

Ind., Var. Dap. Var. Ind. Var. Dep. Var.
o. 31.44 10. 31.44
10.1 17.15 1000000. 17.15
Function
24
RM 25 HEAT
Ind. Var.: TIME (8)
Dep. Var.i:1 HEAT (BTU/S)
Ind. Var. Dap. Var. Ind. Var. Depy. Varxr.
0. 220.43 10. 220.43
10.1 44 .61 1000000. 44 .61
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Reactor Bui Exhaust Rete (LOCA Case A - Winter)
May‘_laal‘lseﬂ :01:24
GOTHIC Version 8.0a(QA) - April 1908

Function
25
RM CLR, SACS 51F
Ind. Var.: TEMPERATURE (F)
Dep. Var.: HEAT TRANSFER RATE (BTU/S)

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
0. -51. 151. 100.
Function
26

RM CLR, CW 51 F
Ind. Var.: TEMPERATURE (F)
Dep. Var.: HEAT TRANSFER RATE (BaTU/S)

ind. Var. Dep. Var. Ind. Var. Dep. Var.

3. 0. 1s1. i100.

Function
27
FRVS HT RATE [NOT USED]
Ind. Var.: FAN OUTLET TEMPERATURE (F)
Dep. Var.: HEAT TRANSFER RATE (BTU/8)

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
O. —-23.88 200. 23.88
Function
28
exharust flow
Ind. Var.: Control Varlahkhle € Outpukt
Deap. Var.: Exhaust flow rate {(ofs)
Ind. Var. Dap. Var. Ind. Varx. Dep. Var.
—-1000000. 0. -1. 0.
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Reactor Rete Cass A -
s iy o (L0GA G A W)
tRﬁHwVﬂﬁmGDdQM-Nﬂ1ﬁw

Function
28
exhaust flow
Ind. Var.: Control Variable 8 Output
Dep. Var.: Exhaust flow rate (cfm)

Ind. Var. Dep. Var. Ind. Var. Dep. Var.

1. 165. 1000000, 165.
Function
29

torus heat (y=x)
Ind. Var.: contzrol variable 4

Dap. Var.t torus heat tr rate (Btu/seq)

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
-1000000. ~1000000. 1000000. 1000000.
Function
30

TORUS (RM 12) LIGHT AND PIPING HEAT
Ind. Var.: Tima (sac)

Dep. Var.: Heat (Btu/sec)

Ind. Var. Dep. Var. Ind. Var. Dep. Var.
o. 10.28 10. 10.25
10.1 81.42 1000000. 81 .41
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717
32
MM?EMM(LDGAMA—WIIM
/03/1999 13:.01:24
GOTHIC Version €.0a(GA) - April 1908
Function
31
PDT Output
Ind. Var.: Reactor Bldg DP (in.w.g.)
Dep. Var.: PDT Output {(in.w.g.}
Ind. Var. Dep. Var. Ind. Var. Dep. Var.
-1000. -1. -1. -1.
1. 1. 1000. 1.
Funation
32
Maotox Heat
Ind. Var.: TIME (3)
Dep. VaAr.: Normalized Heaat Generation Rate
Ind. Var. Dep. Var. Ind. Var. Dap. Varx.
o. O. 10. 0.
10.1 10. 11, €.06
12. 3.2% 3. 1.56
14. 1. 1000000. 1.
Contrel Variablas
cv Funca. Iniciml Coaff. Coaff. Upd. Int.
» Description Form Valums G a0 Min Mmac Mualt.
1 Sansoxr Tube P sum 0. 27.7 ~14.7 [-1l@+03 §1le+032 0.
2 axh. flow xrat Aaiv G. 60. 0.1~-1le+03 |le+032 0.
3 torus temp. cefunc 96. 1. 0. -1®+03 |[les+032 o.
4 tozrus ht rate sum 0. 13.33 0.]-1e@+03 | 1e+032 0.
S frve rel. hum aiv S0. 100. 0.]-1e+03 | le+032 o,
[ inleskage £l. aum 0. 60. 0. j-1e+03 le+032 0.
r 4 PDTout-setpt mum 0. 1. 0.5]-16e+03 jle+032 0.
] PDIC-9426 SUM proint 0. 1. 1. -22+03 |1le+032 o.
s PDT-9426 OUT tfunc 0. 1. 0.} ~1e+03 |1e+032 0.
10 MCC Area Pres sum o. 27 .7 ~14.7 |-1e+02 J1e+032 0.
11 FRVE Vent Rm _um a. 27.7 -14.7 | -1e+03 la+032 0.
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Ruxmwaukm?
03/1999 13:
GOTHIC Version 6.0a{QA) - April 1908

?ggnﬁﬂﬂ.ﬂDGAcunA-Whhd

Function Components
Control Variable 1
Sensor Tube Penetration Pressure (177 ft)
sum
Y=G* {(a0+alX1+a2X2+...+anxn)

Gothic_s Variable Coef.
Name location a
1 P cvVz4 1.

Function Components
Control Variable 2
axh. flow rate

daiv

YmG* (mD+sm2X2) / (mlX1)

Gothic_= Variable Coaf.

Namea location

1 rveg oVl
wgince aJ61L

1.

Function Components
Control Variable 3
torus temp.

tfune

YwG*interp (X1, tableX2)

Gothic_ s Variable Coef.

» Names location

1 timet oM
2 - DCll

1.
1.
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Ruu*xBdw%gEnuwuiﬂhh(uocA(HnoA-“ﬁmnn
1H03/1990 13:01:24
GOTHIC Version 6.0a(QA) - April 1908

Function Components
Control Variable 4
torus ht rate
sum
Y=G* (a0+alXl+a2X2+...+anxn)

Gothic_s Variable Coef.
# Name location a
1 cvval cv3 1.
2 tenv cviz2 -1.

Function Components
Control Variadle 5
frve rel. hum

div
YwG* (mO0+R3X3) / (ml1X1l)

Gothic_s=s Variable Coef.
* Name location a
peatwv cvas A
2 Pestaam cvas 1.

Function Components
Control Variakle &
inleakage f£l.

sum

YuG* (a0+alX1+a2X2+. . .+andn}

Gothic_m Variable Coef.
* Nane location -
1 wgine aJ €65 14.013
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RNM*deﬁhgEﬂﬂuﬂRdDﬂDGAGIBA-Wh.n
703/1980 13:01:24
HIC Version 8.0a({QA) - April 1908

Function Components
Control Variable 7
PDTout ~getpt
sum
Y=G* (a0+alXl+a2X2+...+an¥n)
Gothic_s Variable Coef.
# Name location a
1 cvval cv9 1.
Func¢tion Components
Control Variable 8
PDIC=-9426 8UM
proint
YmG* (a0X1+ml*integ (X1dt) )}
Gorthic_a Variable Coat.
#* Name location L
1 evval av? 0.0167
Function Componentms
Control Varisbhle »
PDT=9426 OUT
tfunc
YuGhtinterp (X1, tableX2)
Gothic s Variable Comf.
* Name location a
cvval ovl 1.
- DC31 1.
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Reactor Building Exhaust Rale (LOCA Case A - Winter)
May/03/1999 13.01:24
GJ%ﬂthnbnsnquo-kui1ﬁm

Function Components
Control Variable 10
MCC Area Pres
sum
Y=G* {a0+al1X1+a2X2+...+anXn)

Gothic_s Variable Coef.
¥ Name location a
1 P cV13 1.

Function Components
control Variakble 11
FRVS Vent Rm P

sam

Y=G* (a0 +alX1+a3IX2+. . .+anin)

Gochico s Varieable Coat.
* Neane location «
1 » cVal 1.

Volume Initial Conditions

Vapor Liguid Ralative Liguia Ice Ice
Vol Pressure Temp . Temp . Humidity Volumne Volume Surf.A.

[ (psia) {(F) b %) Fraction Fract. (£fe2}
Aer 14 .692 40 . 40. S0. Q. 0. 0.
1 14.692 40. 40. 50. Q. o. 0.
2 L4.692 40. 40. 50. . 0. O.
3 14.723 40. 40. 50. Q. 0. 0.
4 14.75 40, 40. 50, 0. a, 0.
5 14.75 40. 40. S0. 0. o. 0.
[ 14.7S 69 . 63 . 50. 0. 0. 0.
7 14.7S 69 . 65 . SC. 0. 0. Q.
e 14.744 65 . [ 50. 0. 0. 0.
s 24.744 &S, &S, 50. 0. 0. 0.
10 14.7% 47. 47 . 50. 0. 0. 0.
11 14.7% 47. 47 . 50. 0. 0. 0.
12 14.744 86, s, 50. Q. 0. 0.

GU-0013, Revision 4
Attachment 1
Page 1-470f 1-70



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY

20010717

BmautﬁlnuDQAG-oA-Whhﬂ
%mnm 130124

HIC Version 6.0a(QA) - April 1908

Volume Initial Conditions
Vapor Liguid Relative Liquid Ice Ice
Vol Pressure Temp. Temp. Humidity Volume Volume Surf.A.
# {psia) {F) F (%) FractionFract. (ft2}
13 14.738 53. 53. 50. 0. 0. 0
14 14.738 61. 61. 50. 0. 0. 0
15 14.738 62. 62. 50. 0. 0. 0.
16 14.723 40. 40. 50. 0. 0. 0.
17 14.723 43, 43. 50. 0. 0. 0
18 14.723 64. 64. 50. 0. a. 0
1s 14.712 40. 40. 50. 0. 0. 0.
20 14.709 40. 40. 50. 0. o. 0.
21 14.704 40. 40. 50. 0. 0. 0.
22 14.704 40. 40. 50. 0. 0. 0.
23 14.692 40. 40. S0. 0. 0. 0.
24 14.682 50. 50. 50. 0. 0. 0.
25 14.65 48, 48. 50. 0. 0. 0.
Initial Cas Pressure Ratios
Vol Alir
* Gas 1 Gas 2 Gas 3 Gas 4 Guas 5 Gas 6 Gas 7 Cas 8
Aef 1. ] O. C. 0. 0. C. O.
1 1 4] 0. 0. 0. 0. [¢] 0.
2 1. [+] 0. 0. 0. o o. 0.
3 1. 0. 0. 0. 0. o. 0. o.
L ] 1. O. 0. 0. . 0. o 0.
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RnceruMc?EMM(LOOACuA - Winter)
/03/1999 1320
HIC Veralon 6.0a(QA) - April 1968

Initial Gas Pressure Ratios

Vol Air

# Gas 1 Gas 2 Gas 3 Gas 4 Gas 5 Gas 6 Gas 7 Gas 8
5 1. 0. 0. 0. 0. 0. 0. 0.
& 1. 0. 0. 0. 0. 0. 0. 0.
7 1. 0. 0. 0. 0. 0. 0. 0.
8 1. ¢. 0. 0. 0. 0. 0. Q.
9 1. 0. 0. 0. 0. 0. 0. o.
10 1. 0. 0. 0. 0. c. 0. 0.
11 1. g. 0. 0. 0. 0. o. 0.
12 1. 0. 0. 0. 0. 0. 0. 0.
13 1. 0. 0. 0. 0. 0. 0. 0.
14 1. 0. 0. 0. 0. 0. 0. 0.
15 1. 0. 0. 0. 0. 0. 0. 0.
16 1. 0. 0. 0. 0. 0. 0. 0.
17 1. 0. 0. 0. 0. 0. 0. 0.
18 1. 0. 0. 0. c. 0. 0. 0.
13 1. 0. 0. 0. 0. 0. 0. 0.
20 1. 0. 0. 0. c. 0. 0. 0.
21 1. 0. 0. 0. 0. 0. 0. g.
22 1. 0. 0. 0. 0. 0. 0. 0.
23 . 1. 0. 0. 0. 0. 0. 0. 0.
24 1. 0 0 0. c. 0. 0. 0.
25 1. 0 0 0. 0. 0 0. 0.

Run Control Parameters (S8sconds)

Time or DT DT End Princ Graph Max Dramp
Intc Nin Marc Ratic Time Int Int CPU Int
0.001 1. 1. 3600. 18000. 10. 5000.

2 0.001 2. 1. flso0c0. 18000. 100. 3000.
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Reaclor B

wdrgEmaudRﬁ(LOGAcmA-thr)
103/1999 13:01:24
HIC Version 6.0a(QA) - April 1968

Solution Options

Time Solution Imp Conv Imp Iter Pres Sol Pres Conv Pres Iter

Dom Method Limit Limit Method Limit Limit
1 | SEMI-IMP 0. 1] DIRECT 0. 1
2 SEM1-IMP 0. 1] DIRECT 0. 1

Run Options
Paramnet &xr Value

Restart Time (sec) o

Restart Time Step ¥ [+

PRestart Time Control NEW

Revaporization Fraction DEFAULT

Heterogenous Iucleation INCLUDE

Minimum HT Coeff. o

Reference Pressure IGIORE

Forced BEnt. Drop Diam. 0.00833

Vapor Phase Head Correction INCLUDE

Xinetic Energy IGNORE

Vapror Phase INCLUDE

Liquid Phase INCLUDE

Crop Phase INCLUDE

Force BEqgqulilidbrium IGNORE

Drop-Lig. Conversion INCLUDE

QA Leogging OFF

Ice Condansaer Parameters

Inicial Bulk Surface Area Heaat

Tarap . Dansity Maltiplier Transfer
{¥) (lbm/£t3) Funotion Option
as. 33.43 UCHIDA

GU-0013, Revision 4
Attachment 1
Page 1-5%f 1- 70



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY
20010717

Graphs

Graph Curve Number

# Title Mon 1 2 3 4 5

1 V1 ™v2 ™3 ™4 ™S

2 V6 v? ™G . TV9 TV1Q

3 ™11 TV12 TV13 TV14 TV1S

4 TV16 T™V17 T™vV18 TV19 V20

5 T™v21 TV22 T™vV23 TV24 TV25

6 TEMPERATURES AT TV26 ™27

7 RELATIVE HUMIDI RH26 RH27 RH28

8 FRVS FAN FLOW R FV46

9 RB Exhaust (acf cv2

10 |Vent Flow to At FV6l

11 |Sensor Tube Pen cvl

12 |Inleakage Flow cvb

13 |Pressure Error cv?

14 |Cecntroller Outp cvB

15 | PDT Output (in. cv9

16 MCC Area Pressu avlo

17 |FRVS Vent Room cvll

Noncondensing Gases
Gas Description Symbol TvRes Mol . Lennard-Jones Parameters
No. Welight Diamester a/K
{Ang) (X)
1Al Alx POLY 28.97 3.817 7.
Noncondensing Gases - Cp/Viso. Eguations
Gas cp Eqgquation (Recruired) Viac. Equation {Optionml}
No. Tmin Troams Cp Tmin Tmmac Viscosity
() (R) {Btu/lbmn-R) {R) (R) {lkan/ft-hx)
1 360. 2280. 0.238534-6.2006
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41
Reactor Bull Exhaust Rate {LOCA Case A - Wini
MalDahmd;g { )

10:53
GOTHIC Version 8.0a(QA) - April 1908

1 '-l'rvmie TV2 TV3 Tv4 TVS
PN
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: : § H ._.‘-:" 5
S b P :
‘g 4 : e  reemnccesarens
& - o
E _F ,
- SELhe i : —
rI A e ety o
e +
8 sesmizsises H % ETERE L TTINNL Y FTTTETLILIL T bt his tirviryirebbrripint
3 | N T T i i1 1.1 i 111 ; PEE M W i1 1 1
0 3.6 7.2 10.8 14.4 18.
GOTHIC 8.0a(QA) Apr/23/1909 07:15:28
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Reactor Bullding Exhaust Rate (LOCA Case A - Winter)
/03/1998 13:10.54
GOTHIC Version 6.0a(QA) - April 1668

2 '-I"-";Ie V7 8 TVe TV
. TV8 0
Gr—bie M- L —E]
] SR AR S SO
E L
® -t
§ (=] SRR S ST S S
8

Q : i :
<t A p A L a0 r 8 ) ) L k0 L 1 L ) 1 | W
0 3.6 7.2 10.8 14.4 18.
Time (sec) X10e3

QOTHIC 8.0a(QA} Apr/23/1809 07:15:28
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Huebeuidng Exhaust Rate (LOCA Cass A - Winter)
mfosnm1 1054
Version §.0a(QA) - April 1908

3 Title
CTVIE TVI2 TVI8 TVi4 TViS

‘%I-—-i* M- )@-'—m""ﬂ

=1 S N S S S
£ X
o I
g. § :-..,....-......- -..........----::.::u_-:.w s e . revE PR Ryl
&
-

o 1 'l 1 L i 4 L L 1L i L 1 i 1 i [ 1 1 9 i 1 'l ]
0 3.6 7.2 10.8 14.4 18.
Time (sec) X10e3
GOTHIC 6.0a{CA) ApI/23/1990 07:15:28
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Exhawst Rate (LOCA Case A - Winter)
/oanm1 :10:56
QOTHIC Version 8.0a(QA) - April 1908

4 Title
_Tvié _TVvi7 Tvig TVi9 TV20

. m--m —H

.................

T T VTV 1,47
1 o

LR B S J

Temperature (F)
55

50.
i
!

- e
. - —— ¢ i v GO & mmm e S o S

) e ¢ . ——
o w— -

...........................

f
L]
— ..-“. D
H
: el : .
-4 : H
o Wdeemecrreronans , .............. Porssrcccessannsso)ssvacncssaanannnn) posccr-svecvronnsa
H H
. M
[l -
. :
. 3
H :
: H
g L] L3
L] .
3 » . -
3llllllllllllllllllllllll

0 36 7.2 10.8
Time (sec)

GOTHIC 6.0a(QA} Apr/23/1908 07:15:28
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nommf:gemmcme-.A-M)
0311999 13:10:56
GOTHIC Version 8.06(QA) - Aprk 1908
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Raackr Bubking Exiauat Rale (LOCA Case A - Wenteq)
GOTHIC Version 8.06(QA) - April 1908
l6 TEMPERATURES AT INLET AND OUTLET OF FRVS COOLER
TV26 TV27
5 — .
g N o
o [
2 Sl , S S
2 S SRR Pt ol bk
£ i
e g t, ................................................... A S
X : _:
8 : ................ Jrananreasserarens Frocescrenunanause premennnee i .......
8‘ C | Il 1 E 1 1 1 1 E ] Pl | i e '] | | E '] 1 L 1
) 3.6 72 10.8 14.4 18.
Time (sec) X10e3
GOTHIC 6.0a{QA) Apr/23/1998 07:15:28
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Reactor Building Exhaust Rate (LOCA Cass A - Winter)
May/03/1899 13:10:56
GO".’HOV"IIOH&M“)-M1“

7 RELATIVE HUMIDITY AT INLET AND OUTLET OF FRVS COLE
RH26 RH27 RH28
ot—Hk- —¢

.......

0 .
a
.

Relative Humidity (%)

s : :
)
PR N T W T N [T T W U T T WY S T S Y G

) 3.6 7.2 10.8 14.4 18.
Time (sec) X10e3

GOTHIC 6.0a(QA) Apr/23/199¢ 07:15:28
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Exhum Rate (LOCA Case A - Winter)
Ma!l_/mﬁm
HIC Version S.Odm) April 1968

8 FRVS FAN FLOW RATE
_Fv4s
of I S
S - S W S— RN S
< [ : ;
N T
8f
,.'- : ................................................... g. ................. procccccscevncones
={1
N' s Ll 1 X i L L L) [ Lol d L1 1 i i L L '] 1
0 20. 40. 60. 80. 100.
Time (sec)
GOTHIC 6.0a{QA) Apr/23/1969 07:15:28
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Reactor Exheuist Rade (LOCA Case A -
mmmmm ¢ Winteq
[c v} Varsion 8.00{QA) - April 1608

la RB Exhaust (acfm)
§ cv2
g § - H H 1 H
B afln U NN S S
) © .: ............... i i Y SOOI S
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5 g ;
B [ ; : ! :
3 L] —— I R SO S
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S T S
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Reactor Building Exhaust Rate (LOCA Cass A - Winter)
Wﬂ“i :10:568
IC Version 8.0a(QA) - April 1008
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Hagsia/ 1990 15

Exhaust Rate (LOCA Case A - Winier)

GOTHIC Version 6.0a(QA) - April 1968

10

Flow (Ibm/s)

GOTHIC 6.0a(QA) Apr/23/1900 07:15:28

Vent Flow to Atmosphere
FVve1
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Refuel Floor Pressure (in.w.g.)
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Reacior Exhaust Rate (LOCA Case A - Winter)
Nh\lrID:!hm 13:30:36
GOTHIC Version 6.0a(QA) - April 1968
11 Sensor Tube Penetration Pressure (In. w.g.)
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Reactor Exhaust Rate (LOCA Case A - Winter)
May/03/1999 | :10:5:’
QOTHIC Version 6.0a(QA) - April 1908
12 inlsakage Flow
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Roactor Exhaust Reds (LOCA Case A - Winler)
mgrmnm1 :10:57
QOTHIC Varsion 8.0a(QA) - April 1908

13 Pressure Error
cv?

......

inches water
0

resueRIsEanacrsBurestRasBENRERETRTIRS

-0.25
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q b 'l L 1 1 | L 1 i J‘_ A ] L L : i A i 1 1
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Reactor Builkding Exhaust Rats (LOCA Case A - Winter)
May/ia/1990 1 11057
a0 Version 8.0a{QA) - April 1008

14 Controller Qutput
cv8

Output Inch WG

GOTHIC 6.0a{QA) Apt/23/1899 07:15:28
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e Rtg g R (054 s A Wi
GOTHIC Vorsion 6.06(GA} - Aprl 1908
15 PDT Output (in.w.g.)
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Reactor Building Exhaust Rate (LOCA Case A - Winter)
W1W1 1057
IC Version 6.0a(QA} - Aprl 1068
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Reactor

May/03/
GO‘I‘HIO Version 8.0a{QGA) - April 1968

Exhaust Rate (LOCA Caes A - Winter)

Buildi
1909 {3210;57

1

FRVS Vent Room Pressure (145 ft)
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