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4 ý174/q9f Revision 4 incorporates the as-built heat loading, as determined in design 
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1.0 PURPOSE

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-built heat loading, as determined in design calculations 11-0066 and 11-0079.  

2.0 SCOPE 

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

3.0 ASSUMPTIONS I INPUTS I CONDITIONS 

3.1 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 lCD Card for 1A(B)-V-206). The vent fan's volumetric flow is constant, with vent fan vanes regulated by flow dampers IGUFD-9426A(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 cfm ± 10%, For the exhaust rate calculation, it is assumed that the vent fan volumetric flow is constant at 9900 cfm.  
3,2 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 960F (See Reference 4.1.5), with 4 cfm 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.  

Nuclear Common 
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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 
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 1707F, per Attachment 6 of 
Reference 4.1.11.  

3.4 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, 1 GUFD-9425A3(B3), and recirculating air damper, 
IGUFD-9425A5(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 

m(t) = Kpe(t) + - fe(t)dt (Reference 4.1.13) 

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 - Apm,)= (Ap-(-0.5))=(Ap+0.5) [MMIS ICD Card] 
Kp= 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).  

3.5 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 recirculation 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

I-------------,
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created by motor inefficiency first heats the copper and steel 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 1 000F. 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 ft2.  
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.  

3.6 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.  

3.7 The reactor building is divided into 25 compartments as in the analysis of Reference 4.1.5.  
(excerpted in Attachment 5). 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.  

3.8 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 room 
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

i' Nuler omo.Rvsin .
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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 50OF is assumed, and for summer a normal maximum 
temperature of 830F 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 I, 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-71 1, Air Handling Units - Seismic Category I, 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 Modem Control Engineering, Ogata, 1st Edition, p. 156 
4.1.14 Calculation SC-GR-0024, To Unit Coolers, Revision 1 
4.1.15 Calculation GU-001 6, 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: 
4.2.1 M-84-1, Sheet 1, P&ID ReactorBldg Exhaust Control Diagram, Revision 24 
4.2.2 M-I 1-1, 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 
4.2.4 M-14-1, Sheet 1, P&ID Turbine Auxiliaries Cooling System, Revision 18 
4.2.5 M-14-1, Sheet 2, P&ID Safety Auxiliaries Cooling System, Revision 22 
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4.2.6 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 

4.4 Vendor Documents 
4.4.1 PM7130-0029, Performance Curves, Revision 6 
4.4.2 PM71 1-0010, Cooling Coils, Revision 4 
4.4.3 PM069Q-0014, Safety Aux Cooling Sys Heat Exch Performance Data, Revision 1 
4.4.4 PM78OAQ-0064, Indicating Controller, Revision 1 
4.4.5 PSBP 323835, Containment Analysis w/ Increased SACS Temperature, Revision 1 
4.4.6 PN1-E11-0002-0006, Outline Induction Motor, Revision 6 
4.4.7 PN1-E21-C001 -0008, Outline (Nuclear Induction Motor), Revision 8 
4.4.8 PM713Q-0054, AC Motor Frames Type T Fan Cooled Outline, Revision 3 
4.4.9 M-786 [Appendix F], HVAC Air FiLter Systems, Seismic Category 1, Revision 11 
4.4.10 PM786Q-001 1, Nuclear Containment Cooling Coil, Revision 3 
4.4.11 PM786Q-0003, Housing Assy. Filter (FRVS Recirc. Filter Plenum Item 1), Revision 18 

4.5 Procedures 
4.5.1 HC.OP-SO.GU-0001(Q), Filtration, Recirculation, and Ventilation System Operation, Revision 14 
4.5.2 HC.OP-ST.GU-0002, Reactor Building Integrity Functional Test-i18 Months, Revision 4 

4.6 Software 
4.6.1 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 will 
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 In order 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 All compartment heat loads are the steady state (final) heat loads as derived in Reference 4.1.6 
(excerpted in Attachment 5) with the following exceptions: 

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: 1 B-P-206 36.05 Btu/sec 
1 D-P-206 36.05 Btu/sec 

Compartment 5: 1A-P-206 36.05 Btu/sec 
I C-P-206 36.05 Btufsec 

Compartment 6: 1 D-P-202 77.4 Btu/sec 
Compartment 7: IC-P-202 77.4 Btu/sec 
Compartment 8: 1B-P-202 77.4 Btu/sec 
Compartment 9: 1A-P-202 77.4 Btu/sec 
Compartment 20: 1A(C)-V-213 7.56 Btu/sec (1 motor) 
Compartment 24: 1D(E)-V-213 15.12 Btu/sec (2 motors) 

1 B(F)-V-213 7.56 Btu/sec (1 motor) 
The motor parameters are: 

RHR pump motors (Reference 4.4.6): 

Weight: 14000 lb 
Diameter: 3.6 ft 
Length: 8.4 ft Area = 95.0 ft2  Volume = 85.7 ft3 

Density: 165.0 Ibm/ft3  (Derived from mass/volume) 
Heat Rate: 0.90 Btu/fft3-sec (Derived from heat produced/volume) 
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Conductivity, k: 
Specific heat:

3 Btu/hr-ft-F 
0.1 Btu/Ibm-F

(Assumed, taking into account insulation) 
(Assumed composite of steel and copper)

Core Spray pump motors (Reference 4.4.7):

Weight: 
Diameter: 
Length: 
Density: 
Heat Rate: 
Conductivity, k: 
Specific heat:

7200 lb 
3ft 
6ft 
165.0 Ibm/ft3 

0.85 Btu/ft3-sec 
3 Btu/hr-ft-F 
0.1 Btu/Ibm-F

Area = 56.5 ft2  Volume = 42.4 ft3 

(Derived from mass/volume) 
(Derived from heat produced/volume) 
(Assumed, taking into account insulation) 
(Assumed composite of steel and copper)

FRVS Recirculation fan motors (Reference 4.4.8):

Weight: 
Diameter: 
Length: 
Density: 
Heat Rate: 
Conductivity, k: 
Specific heat:

1950 lb 
2ft 
3ft 
207.0 Ibm/ft 
0.803 Btu/W-sec 
3 Btu/hr-ft-F 
0.1 Btu/lbm-F

Area = 18.85 ft Volume = 9.42 ft3 

(Derived from mass/volume) 
(Derived from heat produced/volume) 
(Assumed, taking into account insulation) 
(Assumed composite of steel and copper)

It is 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 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).  

5.3.3 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 4.1.14.] The set point for the RHR, CS, HPCI, 
and RCIC room coolers to turn on is 11 50F, (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 (2250F), therefore 112.75°F. The set point for the SACS pump room coolers to turn on is 1040 F, (this is the process limit high, and assumes that the first cooler fails, necessitating the use of the redundant back-up).  
Reset is 50 below turn-on, therefore 1090F. Because both the cooling water control valves and the heaters are controlled by the same thermostats [1GRTS-9381A(B) through 9385A(B)J (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 Coolers [1A(B-H)-VH210]: 

448500Btu / hr 
3600 sect hr 

a = 6.23Btu / sec0 F 

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

b = 6.23(Tr. - TsAcs) 

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

31100OBtu/hr =a(115-95 0F) 
3600 sec/ hr 

x = 4.32 Btu / sec" F 

The HPCI room cooler, used in compartment 10, is modeled as: 

S= 4.32(Tr - Ts 0cs) 

RCIC Room Cooler [1A(B)-VH208j: 

137000Btu/hr =a(115 -95'F) 
3600 sec/ hr 

cc = 1.90 Btu/ sec0 F 

The RCIC room cooler, used in compartment 11, is modeled as: 

1.90(To - TSACSC) 

INuclear Common .....
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Core Spray Pump Room Coolers [1A(B)-VH21 1]:

31100Btu/hr =a(115-95 0 F) 
3600 sec/hr 

a = 4 .32 Btu / sec' F 
The core spray pump room coolers, used in compartments 4 and 5, are modeled as: 

Q = 4-32(Trom - TsAs) (There are two coolers in each of compartments 4 and 5) 

SACS Pump Room Coolers [1A(B-D)-VH208J (Note: These coolers use chilled water to provide 
cooling): 

550000Btu / hr 
3600 sec/hr = a(104 - 500F) 

a = 2 .83Btu / sec' F 

The SACS pump room coolers, used in compartment 16, are modeled as: 

Q=2.83(T.m -Tcjjdwater) (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 model using the parameters listed above is shown in Attachments 1 and 2.  
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5.4 Determination of the Winter Initial Conditions 

5.4.1 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 psiaI406.92 inches water) 
= 14.687 psia 

T = 400 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] 

Pvnpor = RH(P,=4) = 0.50(0.12163) = 0.0608 psia (Reference 4.1.1) 
Pf air = 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: 

M,,w, = 144 sqin/sqft (14.626 lbf/sqin)(4.0E6 cuft) / [(53.32 ft-lbfllbm- 0R)(40 + 4600R)] +108.35 Ibm 

Mw = 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-lbf/lbm-0R) (5000R) / (144 sqin/sqft)(4.OE6 cuff) 
+ Pvapo 

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.W. = (0.0608 lbf / in 2 )(18.02 Ibm / Ibmole) + (14.692 - .608 Ibf /in 2 )(28.971bm / Ibmole) 
14.692 lbf / in2 

M.W. = 28.924 Ibm/lbmole 

The density of the reactor building air is: 

= P(M.W.) (14.6921bf/in 2 )(28.9241bm/Ibmole)(144in 2 /ft 2 ) = 0.0791bm/ft3 =.00246slug /ft 3 

RuT (1545.35 ft lbf / lbmole R)(500R)

tTW� I9��
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The initial compartment pressures, accounting for hydrostatic pressure variation, are: 

Elevation 201: median height 250 ft. (Compartment 25) 

P0 = P174 + pgh = 14.692psia + (0.00246 slug/ ft3 )(32.2 ft/ sec 2 )(174 - 250 ft) 144in/ft2 = 14.650 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 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 201J 

P0 = 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).  

Po= 14.723 psia 

Elevation 77: median height 89 ft. (Compartment 13,14,15).  

P0 = 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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5.4.2 The minimum value of SACS cooling water is Tscs = 320 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 5.00C (410F). [These months correspond to the time period during which the outdoor temperature may be 50F.] The STACS heat exchangers WA1 (A2 - B2)E-201 (Reference 4.4.3) yield 110x10W Bt/hr, for Tsswn = 85°F, and T8Acs• = 950F. Under winter conditions, the heat loading to the reactor building is much lower than under peak summer conditions; therefore, TsAcso,, would be reduced further than the 10Q indicated above. The SACS heat exchanger temperature control valves [1 EGHV-2457A(B) and 1 EG'V-2517A(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 OF at the heat exchanger outlet is therefore taken as a conservative and realistic value.  

5.5 Determination of the Reactor Building Exhaust Rate During Winter 

5.5.1 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. Q,,, 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 4301/4310, 4303, 4323), and 40.19 Btu/sec from Compartment 25 (Refuel 
floor).  

5.5.2 The in-leakage is modeled as a duct between the atmosphere and the reactor building at 174 ft 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: 

AP - kpV 2, which, rewritten for volumetric flow rate, is: AP = -kp--. ,whereQ 2 = V2A2 
2 2 A2 
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14 l -bf in2 
P 7i-n-14-- =085Ibm 

The density of the entering air is: p = . --85i (winter) RT 53.3 itb---465R tT 

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=11.0. Then: 

- 05i~w~ 14 n 2/f2)= 1r 0. 85 lbm'ý (2782rtn. Im in ) I bf SeC2 
' 

27.7irLw.g / psi 2f)2 2 t 3 ) A2  6 (sec 32.2ftlbm) 
Therefore: A = 1.046 ft2 (winter) 

5.5.3 The winter conditions are modeled in GOTHIC (Reference 4.6.1), (See Attachment 1), with the 
results presented below.

me2
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5.6 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 = 104TF (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 6.2-121 

P,,o = RH(PIMo4) = 0.5(1.0697) = 0.535 psia (Reference 4.1.1) 
Pah' = 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 6). This will increase the secondary containment 
pressure. The initial air mass is equal to: 

Mtow = 144 sqin/sqft (14.152 Ibf/sqin)(4.0E6 cuft) / [(53.32 ft-lbf/lbm-0R)(104 + 460WR)] 
+108.35 Ibm 

Mtra = 271063.5 + 108.4 = 271171.9 Ibm 

ILNuclear Common



The total air pressure, corrected for additionar air mass from drywell expansion is: 

P = 271171.9 Ibm (53.32 ft-lbf/Ibm-oR) (5640R) / (144 sqin/sqft)(4.0E6 cuft) 
+ Pvawor 

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: 

M.W. = (0,535 lbf /in 2 )(18.021bm /lbmole) + (14.693 - 0.535 Ibf / in2 )(28.97 ibm / Ibmole) 
14.6931bf/in

2 

MW. = 2 8 .5711bm/Ibmole 

The density of the reactor building air is: 

P(MW.) (14.6931bf /in 2)(28.5711bm/lbmole)(144in2 /ft 2 ) _ 

RuT (1545.35 ft Ibf /Ibmole R)(564R) - 0.0691bm /f =.00215 slug/ft3 

Elevation 201: median height 250 ft. (Compartment 25) 
P, = P174 + pgh = 14 .6 93 psia + (0.00215slug /ft 3 )(32.2ft /sec 2)(174 - 250f f) 

144in 2 /f2 l 4 .6 56 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 8,9,12).  

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 In the 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 =0.072 Ibm (summer) 
R- 53.3x554 07 

lk Q2 

Therefore: A = 0.958 ft2 (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 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 results show the same sharp rise, which has a small plateau, corresponding to the limiting flow rate of 9900 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 oscillations occur) is seen to be below 3324 cfm, with the indicator-controller [1GUPDIC-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 0 = 0.5 hours (1800 sec), the flow will be below 4000 cfm. At approximately 240 seconds, [for conservatism, 0 = 0.1 hours (360 seconds) will be used), the flow will fall below 9900 cfm, the maximum vajue through the constant flow fan, with duct 1 GUFD-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 0o-.sy = 4000 
3324 + xe-0 -10 y = 9900 

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

V~haust = 3324 + 11610e-5-'870 

6.0 CONCLUSIONS 

The FRVS vent fan exhaust rate is: 

0<0<0.10 hours V.Xtus = 9900 dm 
S> 00,10 hours V.1haus =3324 + 11610e-6-&S7B cfm 

where 0 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 
reset rate of 1GUPDIC-99426A(B) to one repeat per minute.  

7.2 The reactor building vent rate as presented in UFSAR section 15.6.5.5.1.2 is 

E(t) = 336 + 5637e-' 18l 

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-001 3, Revision 3. 3324 cfm is the value used as the acceptance criterion 
specified in Technical Specification 4.6.5.1.c.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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Control Volumes

Vol Vol Elev Ht Hyd. D. L/V IA Burn 
# Description (ft3) (ft) (ft) (ft) (ft2) Opt 

1 SUPPLY HEADER 23137. 54. 246. 20. DEFAULT NONE 
2 EXHAUST HEADER 27471. 54. 246. 20. DEFAULT NONE 
3 PIPE CHASES 48651. 102. 28. 20. DEFAULT NONE 
4 CSP 4104,4105 29461. 54. 21. 20. DEFAULT NONE 
5 CSP 4116,4118 27996. 54. 21. 20. DEFAULT NONE 
6 RHR PMP RM 4107 23305. 54. 21. 20. DEFAULT NONE 
7 RHR PMP RM 4114 23101. 54. 21. 20. DEFAULT NONE 
8 RHRHX 4109,4208 37045. 54. 46. 20. DEFAULT NONE 
9 RHRHX 4113,4214 37139. 54. 46. 20. DEFAULT NONE 

10 HPCI RM EL 54 47223. 54. 21. 20. DEFAULT NONE 
11 RCIC RM EL 54 32799. 54. 21. 20. DEFAULT NONE 
12 TORUS & STM VNT 479484. 54. 46. 20. DEFAULT NONE 
13 MCC AREA EL 77 102084. 77. 23. 20. DEFAULT NONE 
14 CRD PMP/MCC 77 70013. 77. 23. 20. DEFAULT NONE 
15 RACS HX, PMP 77 100016. 77. 23. 20. DEFAULT NONE 
16 SACS HXPMP 102 233917. 102. 28. 20. DEFAULT NONE 
17 MCC AREA EL 102 215431. 102. 28. 20. DEFAULT NONE 
18 CRD AREA EL 102 203129. 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

Fluid 4Oundary Conditions - Table 

Proms. Tp. ?lo.* ON OFF 

RC# Deuoription (pmia 2 FF (F) FF (lk/) FF T=ip Trip 

FR rVS FPAN MNLET 14.7 40 V-550 1I o 
2C IV FAN OUTVLET 14.7 40 

3P INI_____GE 14J. 6959 5 
4F PODOL 3wA1PO2ATX0 S .9926 EI& 0.3625

I
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Fluid Boundary Conditions - Table 1 

Press. Temp. Flow ON OFF 
BC# Description (psi&) PP (F) PP (ibm/s) FF Trip Trip 

5F IVENT FAN EXHAUS 1 14.7~ 1 40 1 1 V-11281 231

Fluicl Dourdmry Condtioimicn - 'Da~b1 2 

T.iq. V. St-m Dro~p 0. Op-Id Flow" moat- outýt1t 

ECo Fmac. 77 P. R. 77 (1n) 77 BC# Trac. 77 (Btu/m) 77 Quality 77 

S-. MSG No IF 1- - . DEFAULT 

3F 0. HSO NONE ji . DEFAULT 

4F 0. 1 N243 DEFAULTr 

SP 0. i50 NJONE DEFAULT

FluiLdL Salmdw'Y Cmrxdition. -Tml3 

Gas Preawmur.t Ratiao 

Air= 

flc* Gas F7 Gas 2 Fir Gas3 77 oft&4 77 

IF1 1.1 
2C I.1 

411 
5r _
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Fluid Boundary Conditions - Table 4 
Gas Pressure Ratios

FF Gas 6 FF Gas 7 FF Gas 8 FFBC# Gas 5

Flow Path& - Takle 1 

F.P. Vol eiwv Ht Vol EIwV Ht 

* Description A (ft) Cft) 2 (ft) (ft) 

5. SUPPLY ROOM 3 1 112. 1. 3 112. 1.  

2 SUPPLY ROOM 4 1 64. 1. 4 64. 1.  

3 STUPPLY ROOM 5 2. 64. 1. 5 64. 1.  

4 SUPPLY ROOM 6 1 64. 1. 6 64. I.  

S SUPPLY ROOM 7 1 64. 1. 7 64. I.  

6 SUPPLY ROOM 9 1 64- 1. 0 64. 1.  

7 SUPPLY ROOM 9 1 64- 1. 9 64. 1.  

8 SUPPLY ROOM 10 1 64. 1. 10 64. 1.  

9 SUPPLY ROOK 11 1 64- 1. I 64. 1.  

10 SUPPLY ]ROOM 12 1 84. 1. 12 84. 1.  

11 SUPPLY ROOM 13 1 67. 1. 23 87.  

12 SUPPLY ROOM 14 1 97. 1. 14 87. 1.  

13 SUPPLY ROOM 15 1 87. 1. 15 87. 1.  

14 SUPPLY ROOO 16 1 122. 1. 16 122. 1.  

is sUPPLY ROOM 17 1 122. 1. 17 122. 1.  

16 SUPPLY ROOM 18 1 122. 1 i 18 122- 1.  

17 SUPPLY ROOM 19 1 140. 1. 19 140. 1.  

1i SUPPLY ROOM 20 1 148. 1. 20 149. 1.  

19 SUPPLY ROOM 21 1 155. 1. 21 155. 1.  

20 SUPPLY ROOM 22 1 155. 1. 22 155. 1

21 sUPPLY ROOM 23 1 182. 1. 23 102. 1.  

22 SUPPLY ROOM 24 1 182. 1. 24 a62. 1.  

23 SUPPLY ROOM 25 1 205. 1. 25 205. 1.  

24 ZXOAUST ROOM 3 3 112. 2. 2 112. 1.  

25 ZXHAUST ROOK 4 4 64. 1. 2 64. 1.  

26 "XAUST ROOM 5 5 64. 1. 2 64. 1.
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Flow Paths - Table 1 

F.P. Vol Elev Ht Vol Elev Ht 

# Description A (ft) (ft) B (ft) (ft) 

27 EXHAUST ROOK 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 ROOM 14 14 87. 1. 2 87. 1.  

35 EXHAUST ROOM 15 15 87. 1. 2 87. 1.  

36 EXHAUST ROOM 16 16 122. 1. 2 122. 1.  

37 EXHAUST 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. 2 155. 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. IF 132. 1.  

46 FRVS FAN OUTLET 26 132. 1. 27 132. 1.  

47 ROOK 8 EXHAUST 8 64. 1. 2 64. 1.  

48 13 TO 25 13 77. 1. 25 205. 1.  

49 18 TO 17 18 102. 1. 17 102. 1.  

50 19 TO 3 19 132. 1. 3 102. 1.  

51 20 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. 16 102. 1.  

58 25 TO 17 25 201. 1. 17 102. 1.  

59 25 TO 18 25 201. 1. 18 102. 1.  

60 EVAPORATION PLO 25 201. 1. 4F 201. 1.  

61 VENT FAN DUCT 1 145. 1. 5F 300. 1.  

62 DUCT 26 132. 1. 1 132. 1.  

63 DUCT 28 132. 1. 2C 132. 1.  

64 duct 28 132. 1. 27 132. 1.  

65 INLEAKAGE 24 173.5 1. 3P 173.5 1.  

GU-0013, Revision 4 
Attachment 1 

Page 1-itrof 1-1 o
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Flow Paths - Table 2 

Flow Flow Hyd. Inertia Friction Do- Mom Strat 
Path Area Diam. Length Length Entrmt Trn Flow 

# (ft2) (ft) (ft) (ft) Frac. Opt Opt

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39

1.05 
0.18 
0.18 
0.11 
0.1 

0.09 
0.085 

0.7 
0.5 

1.41 
2.7 

1.85 
1.4 
0.7 

3.05 
3.7 

0.55 

2.65 
5.5 
0.6 
2.3 
1.9 

10.05 
3.25 

0.321 
0.321 
0.161 
0.161 
0.161 
0.56 

0.481 
1.804 

1.1 
1.6 
1.6 
0.6 
2.9 
2.7 

0.55

1.  

1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  

1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
i.  
1.  
1.  
1.  
1.• 

1.  
1..  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.

-. I I

10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.

1.I 

1-.  
1.  
1.  
1.  
1.  
1.  
i.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.

0
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NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE
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Flow Paths - Table 2 

Flow Flow Hyd. Inertia Friction De- Mom Strat 
Path Area Diam. Length Length Entrmt Trn Flow 

# (ft2) (ft) (ft) (ft) Frac. Opt Opt 

40 1.6 1. 10. 1. - NONE 
41 2.2 1. 10. 1. - NONE 
42 0.55 1. 10. 1. - NONE 
43 2.566 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. - NONE 
49 0.5 1. 10. 1. - NONE 
50 2.8 1. 10. 1. - NONE 
51 1.1 1. 10. 1. - NONE 
52 1.15 1. 10. 1. - NONE 
53 0.95 1. 10. 1. - NONE 
54 0.55 1. 10. 1. - NONE 
55 1.4 1. 10. 1. - NONE 
56 0.4 1. 10. 1. - NONE 
57 0.45 1. 10. 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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Flow Paths - Table 3 

Flow Fwd. Rev. Critical Exit 
Path Loss Loss Comp. Flow Loss 

# Coeff. Coeff. Opt. Kodel Coeff.

1 
2 
3 
4 
5 
6 
7 
a 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39

1.  
1.  
1.  
1.  
1.  
:1..  
i.  
1.  
1.  
1.  
1.  
1.i 
1.I 
1.1 

1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.

1.  
1.  
~..  

1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1, 
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1, 
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.  
1.

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF

0.  
0.  
0.  

0.  

0.  
0.  
0.  

0.  

0.  
0.  

0.  
0.  

0.  

0.  

0.  

0.  
0.  
0.  

0.  
0.  

0.  

0.  
0.  

0.  
0.  

0.  
0.  
0.  

0.  
0.  

0.  

0.  

0.  
0.  

0.  

0.  
0.  

0.  

0.

J 8L 'a-
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Flow Paths - Table 3 

Flow Fwd. Rev. Critical Exit 
Path Loss Loss Comp. Flow Loss 

# Coeff. Coeff. Opt. 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. 1. OFF OFF 0.  
51 1. 1. OFF OFF 0.  
52 1. 1. OFF OFF 0.  
53 1. 1. OFF OFF 0.  
54 1. 1. OFF OFF 0.  
55 1. 1. OFF OFF 0.  
56 1. 1. OFF OFF 0.  
57 1. 1. OFF OFF 0.  
58 1. 1. OFF OFF 0.  
59 1. 1. 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 0.1 OFF OFF 0.  
64 0.1 0.1 OFF OFF 0.  
65 le+018 1. OFF OFF 0.
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Thermal Conductors - Table 1 

Cond Vol HT Vol HT Cond S. A. Init.  

# Description A Co B Co Type (ft2) T.(F) Or 

1 WALL ROOM 3 3 1 3 2 1 18612. 40. I 

2 WALL ROOM 4 4 1 4 2 1 8304. 40. I 

3 WALL ROOM 5 5 1 5 2 1 8146. 40. I 

4 WALL ROOM 6 6 1 6 2 1 6379. 69. 1 

5 WALL ROOM 7 7 1 7 2 1 6375. 69. I 

6 WALL ROOM 8 8 1 8 2 1 8056. 65. I 

7 WALL ROOM 9 9 1 9 2 1 8038. 65. I 

8 WALL ROOM 10 10 1 10 2 1 12881. 47. I 

9 WALL ROOM 11 11 1 11 2 1 10343. 47. I 

10 WALL ROOM 12 12 1 12 2 1 43320. 86. I 

11 WALL ROOM 13 13 1 13 2 1 29709. 53. I 

12 WALL ROOM 14 14 1 14 2 1 19254. 61. I 

13 WALL ROOM 15 15 1 15 2 1 26387. 62. I 

14 WALL ROOM 16 16 1 16 2 1 37220. 40. I 

15 WALL ROOM 17 17 1 17 2 1 55356. 43. I 

16 WALL ROOM 18 18 1 18 2 1 55519. 64. I 

17 WALL ROOM 19 19 1 19 2 1 6484. 40. I 

18 WALL ROOM 20 20 1 20 2 1 43611. 40. I 

19 WALL ROOM 21 21 1 21 2 1 32399. 40. I 

20 WALL ROOM 22 22 1 22 2 1 6361. 40. I 

21 WALL ROOM 23 23 1 23 2 1 28952. 40. I 

22 WALL ROOM 24 24 1 24 2 1 61015. 50. I 

23 WALL ROOM 25 25 1 25 2 1 303855. 48. I 

24 Steel Rm 3 3 1 3 1 2 2461. 40. I 

25 Steel Rm 4 4 1 4 1 2 1490. 40. I 

26 Steel Rm 5 5 1 5 1 2 1416. 40. I 

27 Steel Rm 6 6 1 6 1 2 1179. 69. I 

28 Steel Rm 7 7 1 7 1 2 1169. 69. I 

29 Steel Rm 8 8 1 8 1 2 1874. 65. I 

30 Steel Rm 9 9 1 9 1 2 1879. 65. I 

31 Steel Rm 10 10 1 10 1 2 2389. 47. I 

32 Steel Rm 11 11 1 11 1 2 1659. 47. I 

33 Steel Rm 12 12 1 12 1 2 24256- 86. I 

34 Steel Rm 13 13 1 13 1 2 5164. 53. I 

35 Steel Rm 14 14 1 14 1 2 3542. 61- I 

36 Steel Rm 15 15 1 15 1 2 5060. 62. I 

37 Steel Rm 16 16 1 16 1 2 11833. 40. I 

38 Steel Rm 17 17 1 17 1 2 10897. 43. I 

39 Steel Rm 18 18 1 18 1 2 10276. 64. I 

40 Steel m 19 19 1 19 1 2 521. 40. 1 

GU-0013, Revision 4 
Attachment 1 
Page 1 -oof 1- 7o
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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. I 

42 Steel Rm 21 21 1 21 1 2 4487. 40. I 

43 Steel Rm 22 22 1 22 1 2 757. 40. I 

44 Steel Rm 23 23 1 23 1 2 4977. 40. I 

45 Steel Rm 24 24 1 24 1 2 12571. 50. I 

46 Steel Rm 25 25 1 25 1 2 52263. 48. I 

47 lC-P-206 MOTOR 5 1 5 1 3 56.5 40. I 

48 1D-P-202 MOTOR 6 1 6 1 4 95. 69. I 

49 1B-P-206 MOTOR 4 1 4 1 3 56.5 40. I 

50 1C-P-202 MOTOR 7 1 7 1 4 95. 69. I 

51 1B-P-202 MOTOR 8 1 8 1 4 95. 68. I 

52 1A-P-202 MOTOR 9 1 9 1 4 95. 65. I 

53 1A-V-213 MOTOR 20 1 20 1 5 18.8 40. I 

54 1B-V-213 MOTOR 24 1 24 1 5 18.8 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. I 

57 ID-P-206 4 1 4 1 3 56.5 40. I 

58 1A-P-206 5 1 5 1 3 56.5 40. I



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717

RslcrlBulilg. Exhudt Rs. {LOGA One A- nm*r) 
MayAIS/l M* 1 ci 28 
GOTHNIC Version tOa(Q') -Aptl 19W 

Thermal Conductors - Table 2 

Cond Therm. Rad. Emiss. Therm. Rad. Emlss.  
I Side A Side A Side B Side s

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
NO 
No

-- h & £
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No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
14o 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
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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 
55 No No 
56 No No 
57 No No 
58 No No



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

R•ac~r Bumr, Exhau.t Rb. (LOCA Cm A - W,,ha) 
Ma m 0R 16,1I23 o'.cvmw,,• 6.O,,(Q) - A•w lOS

Heat Transfer Coefficient Types - Table 1 

Heat Cnd/ Sp Nat For 
Type Transfer Nominal Cnv Cnd Cnv Cnv Cnv Rad 

# Option Value FF Opt Opt HTC Opt Opt Opt 

1 Direct ADD UCHI VERT SURF PIPE FLOW ON 2 1Sp Heat 0.1 1111 

Hea~t Transfer Coofficiax)t Types -- Tabmle 2 

Min MOLX Convvection Condsriention 
Typoe Phftse Lica ýLiq Sulk Tammp Bulk Tani 

0 Opt FrakCt Frerct Xod-. rr model FF 

1 VAP Tgj-Tf TI--Tw 

2 

Heat Transfox Coefficient Types -- Tale, 3 

Char. Nat Conv For Cony Nom iiu 
Typo LT-gth] Cowf Xax c-of Z Val Val a ony-r T 

# (ft) rpm1• FF rp (fftý/) FF (B/h%-f2-P} 

I DEFAULT 
2

GU-0013, Revision 4 
Attachment 1 
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H1TC Wypoo - Taklft

To,5rl lPawk zInitial. Xo-cpa.-A 

Tp k2at Tim Value 0ieoo 0 (33eu) (see) (B/h%-f2--F) 7 

21
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20010717 

Reotor Buildr1 Exhaut Rob (LOCA CueA - Winhu) 
MayA03/199 13:0123 
GOTHIC verm 6o,,(QA) - IM l

Therual Conductor TyPe 

1 

1.5 Fr "M CONCRDrTE 

Mat. Edry. Thick suX-- Hoeat 

Region * (in) (in) rea.. Factor 

1 0 O. 3.296 4 0.  

2 3 1.296 2.592 4 0.  

S3 "3. 888 7. 056 4 0.  

S 10 .94A 7.056 4 O.  

TherMnal Conductor ypope 
2 

3/8 IN STKMEL 

Mat. SC1ry. ThTick sub- Heat 

Re[ioan ( in) (in) reag. Factor 

S0.1 0.375 1 I 

Therormal Cn."uc'or Type 

3 

COPRES 114Y MOTOR 

Mat. Bdwy. T1hick sub- Heat 

Re.ion # (in) (in) roam.- Facto= 

1 1 0.1 18.1 10 1 .

GU-0013, Revision 4 
Attachment 1 
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Thermal Conductor Types 

Type Thick. O.D. Heat Heat 
# Description Geom (in) (in) Regions (Btu/ft3-s) FF 

1 1.5 FT THK CONC WALL 18. 0. 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 MOTOR ROD 21. 42. 1 0.9 32 
5 FRVS FAN MOTOR ROD 12.1 24.2 1 0.803 32



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

pRsacr Bulding Exhaus Rim (LOCA Cme A - inIr) 
May/ 3I1999 13 0123 GO'rHIC Version 6.Oe(COk) - April 19M

Thermal Conductor Type 
4 

RHER PUMP MOTOR 

Mat. Bdry. Thick Sub- Heat 
Region # (in) (in) regs. Factor 

115 0 .1 21.1 10 1 

ThrM-.l C•nCtlucor Twpo 

5 

FRVS FPAN MOTOR 

t. ry. Thik Sub- Ieat 

R ~iA n 0 ((in) Cirn) r eam . Favto ýr 

Matl.tria•Z 

Typo eorpil 

I COPPER FINS 

2 STAINLESS STEEL 

3 CONCRETE 

4 STEEL HEAT SINKS 

5 CS•RHPR MOTOR COMPOSITE 

6 FRVe MOTOR COMPOSITE 

Maltrial Type 

1 

COPPER FINS 

Tm. D.Anuity Cordia. Sp. Heat 

(F) (Ikzn/ft3) (Dtu/hr- ft--F) (3tu/l1•-F) 

120. 559. 225. 0.10.

15
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Rewfoti BuiLVr Ehmajg RAA (LOCA Ca.. A.- WMK) 
=Ma,99 A O 1301.2S 

0V an6.O.(aA) - Apt996

Material Type 
2 

STAINLESS STEEL 

Temp. Density Cond. Sp. Heat 

120.1 490.1 0.11:-1:1 

xaturxiftl Type 

3 

CONC~UTE 

Irma; . D~enuityw Cod p. Reatm 

120. j 150. J1.047 0.156 

mardite Ia ype 

4 

0UTX=L XATr aSINKS 

Tmp lnwriot-Y Conld. B.Na 

120. &go- 11 0.111 

CS/RH OTJCHPST 

IeTw - Denit~y Cona. 43P. naeat 

120. 165. 3

i6

GU-001 3, Revision 4 
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Material Type 
6 

FRVS MOTOR COMPOSITE 

Temp. Density cond. Sp. Heat 
(F) (lbm/ft3) (Btu/hr-ft-F) (Btu/ Ibm-F) 

120. 207. 0-11

Kmazow On~ off Flow Flow Heatt HMeat 

cac~awe vol. Trip TriP X&te Ratea R~at Rat~e PhA ctrlr 

6 Demc=1Vr2.1- B B (CFM) PP (Rtiu/m) FP Optý Lec 

111 FRVA FAN HEAT 28 97.63 1 VTX 28 

2K HEATr POOM 3 3 1. 2 VTIx 3 

3H Eop HEAT EM 4 A 1. 3 WI'X a 

4K FAN HEAT RN a 4 1 14 24.66 WTI 4 

5K EQV HEATr RN 5 5 1. 4 VTZ 5 

GH FAN NZAT EM 5 S 2 1.5 24.66 VT1 5 

7K EQP HEAT RN 6 6 2.. 5 VT2m 6 

an PAN REAT EM 6 6 3 16 1.6.25 VTIm 6 

911 Eop HEAT xN 7 7 1. 6 VTI 7 

101 FH AN mCAT RM 7 A 17 16.2S VT1 7 

1ll" mogp HEAT RN a a I1. 7 VT1 

12.2 FAN HEAT'N Pa B 5 1s 16.25 VTIrm 

13K EaP HZATr EM 9 9 1. a WTi 9 

14H PANIKHAI' M 9 9 6 19 16.25 VT1 9 

15H ZQP HT. Em 10 10 1.. 9 VTI 10 

1611 FAN MTr. EM 2.0 10 7 20 1.2.33 VTIl 10 

17H EgP MT. EM 11 211. 0 TX 1 

ism FAN MT. Rm 11 12 B 21 4.31 VTx I.2I 

19H SUJPP POO'L HT' 12 0 1. 29 VTIm 12 

20H MCC AM 13 HEN 13 1. 12 VTX 13 

21HM RN 2.4 MEAT 14 1. 13 V~1'I 14 

22K EM 15 HrEAT 2.5 1. 2.4 VTZ 1s 

23K mop HT. ENm 16 16 1. 2.5 V'Z 2.6 

24M FAN MT. AN 16 16 9 22 12.63 VT1 2.6 

25H HEAT ROOM 17 17 1. 16 VTI 2.7 

26H HILAT ROOM 18 is 1. 17 V7'rX is8 

27K KEAT ROOK4 19 19 1. 18 VTI 1.9 

28Kl HEAT mOOK 2 0 20 2.. 19 VTZ 20
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Cooler/Heater

Heater On Of f 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 VTI 21 
30H HEAT ROOM 22 22 1. 21 VTI 22 
31H HEAT ROOM 23 23 1. 22 VTI 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 COOLER 6 3 16 6.23 25 VTE 6 
37C RM 7 COOLER 7 4 17 6.23 25 VTE 7 
38C RM 8 COOLER 8 5 18 6.23 25 VTE 8 
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 1.9 25 VTE 11 
42C RM 16 COOLER 16 9 22 5.66 26 VTE 16 
43H frvs heater 27 12 13 379.2 VTI 27 
44H EQP HEAT RM12 12 1. 30 VTI 12



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

RaClo &"Vdi ExALIut Rmb (LOCA Cm A.- WMnb) 

GOWVeruan 6.0m(GA) - AWNI 1996

Heat Exehxmaerls - Table 2 

Heakt fioney sandy Randy Mandy Ext. zxt. Exit. Ext.  

EX. Flow Flaw Tol. Telw Flow Flow HeatL eant 

0 (1 br/a) rF (F F? (:Lb/a) FF (flt-a/=) FF 

Heat Ehcnheziga Types - Table I 

XPeass-s Talbo Thick- Wetll 

Typo ax- mat. nos& A-rea 

* Opt~ion Zone. 41Mir) (ft2) 

Hoar- Exchalngev Types - Table 2 

HX Flow "Va4. Tct.- a. H.T. 1-.'r. Fotullng 

T%"e Fin AreDa Diem. Area Coef Coof Reoajet~ance 

# 8i-f. Type (ft-2) (;in) (ftL2) Cu'rV Type Ch--f2-F/21) 

1 plrim SHEE 58.32 0.625 30301.1 0~ BT-lL 0.  

GCO I N 0.269 0.555 930. 0 1 BUlL. 5o-004

GU-001 3, Revision 4 
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Heat Exchangers - Table 1 

Heat HX Prim Scnd Cpld 
EX. Type Flow Flow IDC 

f Description # Path Path # 

1H FRVS REC. COOLE 1 46 SPEC
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Heat Exchanger Types - Table 3 
Fin Parameters 

RX Fin Pin Thick- Surf.  
Type mat. Diam. Length ness Area 

# Side Type # (in) (in) (in) (ft2) 

1 PRIM 1 0. 0.4375 0.007 19214.  
seco 0 0. 0. 0. 0.

Componazst Tripe

T=ip Swa Sanmor sonawor Var. Sft Delay Root Cond CondL 

* Vat. 1 La=. 2 LOC. Limit Paint Ti•m Trip Trip Type 

1 AS T 4 UPPER 115. 0. 14 AND 

2 CAS T 5 UPPER 115. 0. 15 AND 

3 GAS T 6 UPPER 115. 0. 16 AD 

4 GAS T 7 UPPER 115. 0. 17 AND 

5 CA T 8 UPPER 11s. 0. is AND 

6 OAS T 9 UPPER 115. 0. 19 30D 

7 CA•S T 10 UPPER 115. 0. 20 AIM 

a CASW 11 UPPER 115. 0. 21 AND 

9 GAS T 16 UPPER 104. 0. 22 AID 

10 PRESS 3P 25 UPPER 0. 0. AND 

11 TIME UPPER 45. 0. AND 

12 CONT 5 UPPER 60. 0. 13 AND 

13 CONZ S LOWER 50. 0. 12 AND 

14 CAD T 4 LOWER 112.75 0. 1 AID 

15 CA T 5 LOWER 112.7S 0. 2 AND 

16 C%8 T 6 LoWER 112.75 0. 3 AIM 

17 G"S T 7 LOWER 112.75 0-. 4 AD 

le GAS T a LOWER 112.75 0. 5 AND 

19 (MS T 9 LOWER 112.75 0. 6 AND 

20 CAST 10 LOWER 112.75 0. 7 20D 

21 CAS T 11 LOWER. 112.75 0. a AND 

22 GAS T 16 LOWER 99. 0. 9 AND 

23 TIME UPPER 10. 0. AN



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Rea•b 8Mdn ExhAu Fmo (LORs A C~m A VAmn) 
MSVAlg1g 13:128 

GOTM wskm6.0mQA) - ApeS 19W6

Functions 

FF# Description Ind. Var. Dsp. Var. Points 
.. iU -Wlm

Constant 
NO. OF FRVS FAN 
PIPE CHASE HEAT

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32

TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME 
TIME

(s) 
(s) 
(s) 
(s) 
(s) 
(s) 
(S) 
(s) 
(s) 
(B) 
(S) 
(B) 
(5) 
(s) 
(5) 
(B) 
(s) 
(s) 
(S) 
(S) 
(S) 
(S) 
(5) 
(s)

TEMPERATUR 
TEMPERATUR 
FAN OUTLET 

cv8 
cv4 

Time (8ec) 
Reactor BI 

TIME (S)

NO. OF FRV 
BTU/S 

HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTUl 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BiTU/ 
Torus Teup 
HEAT (BTUll 

HEAT (BTUl 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTUI 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT [BTU/ 
HEAT (BTU/ 
HEAT (BTU/ 
HEAT (BTill 

HEAT TRANS 
HEAT TRANS 
HEAT TRANS 
Exhaust fl 
torus heat 
Heat (Btu/ 

PDT Output 
Normalized

0 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

22 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
2 
2 
2 
4 
2 

4 
4 
8

GU-0013, Revision 4 
Attachment I 
Page 1-40of 1- 70

21

RX 
RM 
RM 
RM 
RM 
RM

4 
5 
6 

7 
8 
9

TIME 
TIME 
TIME 
TIME 
TIME 
TIME

HEAT 
HEAT 
HEAT 
HEAT 
HEAT 
HEAT

RM 10 TIME HEAT 
RM 11 TIME HEAT 
TORUS TEMP 
RM 13 TIME HEAT 
RM 14 HEAT 
RM 15 HEAT 
RM 16 TIME HEAT 
RM 17 HEAT 
RM 18 HEAT 
RM 19 HEAT 
RM 20 HEAT 
RN 21 HEAT 
RM 22 HEAT 
RM 23 HEAT 
RN 24 HEAT 
RM 25 HEAT 
RM CLR, SACS 51 
RM CLR, CW 51 F 
FRVS HT RATE [N 
exhaust flow 
torus heat (y=x 
TORUS (RN 12) L 
PDT Output 
Motor Heat



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

RePAaor WBnq Exdmz RPa (LOCA Cos A - WmIt) 
Man.y/A.i) A 1390124

Function 
1 

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

Dep. Var.: NO. OF FRVS FANS OPERATING 

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

0. 0. 10. 0.  
17. 4. 1000000. 4.  

TUX•ot icrn 

2 

PIPE CHASE HEAT 

Ind. Var.t TIME (S) 

Dep. Va. , BTUT/8 

Inxd. Var. Dep. Var. Inrd. Var. Dow. Vat.  

18.27 10-• 18. 27 

10.1 28.16 1000000. 1 .15 

3 

RM 4 TIME HEAT 

Xnra. Var.; TINE (0) 

Zap. Vat.-. HEAT (BTU/S) 

Irnd. Var. Dep. Va=. XnId. Var. Dap. Var.  

0. 1.10 1.0. 1.18 

10.1 12.2 1000000. 12.92

22
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20010717 

Rincr Buldri ExhaM Rob (LOGA GQe A - Winnr) 
MayWIN~gg 1301:24 
GO:rHIC Vwin 6.0e(QA) -Aprl 1ON

Function 
4 

RM 5 TIME HEAT 
Ind. Var.: TIME (S) 

Dep. Var.: HEAT (BTU/S) 

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

0. 1.24 10. 1.24 
10.1 12.78 1000000. 12.78 

Purna t on 

L6 

XM 6 TIHEb HEAT 

Ina. Var. : TIzZ (a) 

Dep . Vav..: HEAT (BTU/8) 

Ind. Va=. Deup. Vat. Xnd. Var. Dlop. Var.  

0. 1.98 10. 1.98 

10.1 3.21 1000000. 3.21 

Punact:ion 

6 

RN 7 rxMdz KEAT 

I n. Vmlr. 2 TINZ] (6) 

Del. Va=. s HMPLT (BrrU/8) 

Ind. Vav. E•e. Vakw. Xn~d. Vav. Dep. Vabr.  

0 . 1 . 9 8 10 . 3 -19 8 
10.1 1 3 .14 11000000.. 1 1

23
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Ractw &"M~r Eihmad Rob "COA 0* A - Witmr) 
MayAW9M13:0124 

aairvsion 5.0&WQ) - April INBS

Function 
7 

RM 8 TIME HEAT 
Ind. Var.: TIME (S) 

Dep. Var.: HEAT (BTU/S) 

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

0. 1.05 10. 1.05 
10.1 4.54 1000000. 4.54 

Function 

RM 9 TILdE HEAT 

Ind. Var. i TIME (a) 

Dow. Var. i HEAT (BTU/8) 

Ind. Var. DOW. Var. Int. Var. Dap. Var.  

0 . 1 .05 10. 1. 05 

30.01 4 . 5 7  1000000. 4.57 

Funot i on 

9 

HM 10 TIME HEAT 

Ind. Var..t TIME (a) 

flaV. Var. t HET (BTU/B) 

Inai. Vatr. Dep. Vtr. Ind. Vao. Lao. Var.  

0. 7.55 10. 7.55 

10.1 28.54 1000000. 28.54

24
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

RieaWo BSkdng E*ad Rob (LOCA Cuae A - W.W) 
MayMM 999 13.)1i24 GOTHK0 Vemb 6,00,(C•,) -Ar 199ee

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

0.5.41 i0.1 5.41 

10 .1 17.05 000000. 17.05 

Functilon 

311 

TORUS TEMP 

Ind. Var. t TIME (8) 

Dap - Var. !Torus Temp F 

Ind. Var - Dp. Var. Ind. Var. Dap. Vatr.  

0. 96. 20. 121.  

40. 132. 60. 134.  

100. 138. 200-. 142.  

400. 150. 600- 159.  

000. 163. 1000. 167.  

2000. 181. 3000. 197.  

4000. 191. 5000. 194.  

7000. 198. 9000. 202.  

11000. 204. 13000. 205.  

16000. 207. 19000. 209.  

22000. 210. 1000000. 210.  

Fmatoio 

12 

AM 13 TITE HEAT 

Ina. Va&.4 TINE (a) 

Dep. Vm?.t HEAT (BTJ/8) 

Ind. Var. felp. Var. Ind. Vat. fDl. Var.  

0. 11.08 10. 11.08 

10.1 7.3 1000000. 7.3

26

Function 
10 

RH 11 TIME HEAT 
Ind. Var. : TIME (S) 

Dep. Var.: HEAT (BTU/S)

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

pewlr BUdk, Exhmat RIM (LOCA Cwe A - V*n0 
MaM&"0/109 13'01:24 

C VrWon 6.0m(QG) -Apri INS

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

0. 21.49 10. 21.49 
10.1 1.83 1000000. 1.83 

Function 

14 

RM 15 HEAT 

Ind. Var.s TIZE (B) 

Doe. Var.t HF.AT (BTU/0) 

Ind. Var. Dap - Var. In4. Var. Dep. Var.  

0. 22.02 10. 22.02 

10.1 2.23 1000000. 2.23 

Func~tlon 

15 

AM 16 TIME HEAT 

Ind. Vrt. TIME (a) 

Dop. Var. t HEAT (BTU3/8) 

IXd. Var. Der. Var. Ind. Vow. Dp. Var.  

0. 140.47 10. 140.47 

10.1 128. 1 000000. 128.

Function 
13 

RX 14 HEAT 
Ind. Var.: TIME (S) 

Dep. Var.: HEAT (BTUMS)

GU-0013, Revision 4 
Attachment 1 
Page 1-31lof 1- 70



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Reasor Building Exhmaust Ra (LO' C e A -WnW) 
MIayf 9 1M01024 

G Verion 6.Om(QA) - Apil IM

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

0. 30.76 10. 30.76 
10.1 13.19 1000000. 13.19 

Function 

17 

AM Ie a "A 

Ind. Var. z TIME (8) 

Dep. Var. : HEAT (BTU/8) 

Ind. Var. Dmp . Var. Ind. Vao. Dop. Var.  

0. 26.85 10. 26.05 

10.1 17.98 1000000. 17 .9P8 

Fuxot-ion 

18 

Rm 19 HEAT 

Indt. Vaw. * MINE (a) 

Dep. Vat. I HEAT (B'M/B} 

Ind. Var. Dop. Vale Ird. Var. Dep. Var.  

O. 15.8:9 3-0.- S 7 89 

10. 1I 7- 4 11000000. 7. 4

27

Function 
16 

RM 17 HEAT 
Ind. Var.: TIME (S) 

Dep. Var.: HEAT (MTI/S)

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

PmTqor EVg RawM (LOC) C A - W-At1) 

Fowc vrsion 0s(OA) -Apuil 1998

Function 
19 

RN 20 HEAT 

Ind. Var.: TIME (S) 

Dep. Var.: HEAT (BTU/S) 

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

0. 58.81 10. 58.81 

10.1 23.65 1000000. 23.65 

Function 

20 

Em 2 HEWAT 

Inud. Var. t TIME (6) 

Dep. Var. S HET (STY/8) 

Ind. Var. D48p. Var. Ind. Var. Dep. Var.  

0. 55.2 .0. 55.2 

10.1 9.12 1000000. 19.12 

21 

RX 22 HEAT 

I.Vftx. | TXN (a8) 

n~e•p. Var. t HEAT (UTU/8) 

Ind. Vac. nap. VAtV. InL4- Var.- Dep. Var.

0.13.62 3.0. 3.3- 62 

.0o 1 I I 1 .• 22 1 0 0 0 0 0 0 _ 3 .1 .• 6 2 _

28
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20010717 

RaKr Buldflg EN~wjt Ref (LOCA Ce. A - WINrK) 
May/03/19 913:01:24 
GOTHIC Vevalon 6.0a(QA) -Aprl 111

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

0. 38.38 10. 38.38 
10.11 25.76 1000000. 25.76 

FunctiAor 

23 

RM 24 HEAT 

Mrda. Var. i TIME (S) 

Dnp. Var.; HEAT (B'Tt/8) 

Ind. Var. Dp. var. ZnI. Var. Dep. Var.  

0. 31.44 10. 31.44 

10.1 17.1S 1000000. 17 .15 

punicrion 

24 

VM 25 HEAT 

nmd. Var. # TIME (AO 

Z ep. Vax. a HEAT (9VV/8) 

Incd. Var. leap. Var. InZd. Var. Dap . Var.  

10.11 220.43 
10 . 220.43 

I0.1 44.61 10000. 44 .62,

Function 
22 

RM 23 HEAT 
Ind. Var.t TIME (S) 

Dep. Var.: HEAT (BTU/S)

GU-0013, Revision 4 
Attachment 1 
Page 1.4oof 1-76



OUTSTANDING CHANGES MIUST BE ATTACHED FOR WORKING COPY 
20010717 

Rieade Buidna Etmaut R&W (LOCA Cowe A - Wint@O 
May/igO 13V:24 

GOTHC Vwian6.0e(QA) - ApU I M

Ind. Var. Deop. Var. Ind. Var. Deop. Var.  

0-51. 1.100.1 

26 

PRm CL.R. aw 51 7r 

In~d. Var.: t EMPSK~ATPE (7) 

DaW. Var.: iih~T %T7kAX6MZ P.KTZ (DTU/6) 

Xnd. Var. DOW. VOL=. Zxxd. Var. DWOW. Var .  

Sj0-1 351S1 1,00.  

28 

ina. Var.. C rNontLrol Vr~. TEPRTR (F)pu 

zp Var.&s r2LANSUR ~wRATE (Bof.)6 

IIn'l. Va r. DEp. V ar. 1 Znd. VW ar. 
flap. Va rw.  

-1000.1j 02.s -10

30

Function 
25 

RN CLR, SACS 51F 
Ind. Var.: TEMPERATURE (F) 

Deop. Var.- HEAT TRANSFER RATE (BTU/ 5)

GU-001 3, Revision 4 
Attach~ment 1 
Page 1-41of 1- 70



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

ReacdarBhdckl Exho-st Ro (LOCA Cm A -Wbr 
MaJ M 1C,01:24 H0Version 6..(QOk) - ApdI 19W

Ind. Var. D*p. Var. Ind. Var. Dep. Var.  

S1 165.1000000. 165.  

Fuzv-ctloz 

29 

torus he0at (Y-,c) 

Inad. Var., oontrol v&r=1wb10 4 

DPp. Var, toru•a heat t- rate (NU/saeo) 

lrt. Var. DeV. Var. Ind. Vat. Dep. Var.  

-1000000- . -1000000.1 1000000. 2O000000.  

Funotiloz 

30 

TORUS (•E4 12) LIGHT AND PIPING HEAT 

Ind. Vatr.$ TIme (sac) 

Dep. Var.: Hoat (Rtu/600) 

md. Vart. Dep. Var. Ind. Var. DOp. Var.  

0. 10.25 10. 10.25 

10.1 1 81. 41 1000000. 1 1.41

31

Function 
28 

exhaust flow 
Ind. Var.: Control Variable 8 Output 

Dep. Var.. Exhaust flow rate (cfs)

GU-0013, Revision 4 
Attachment 1 
Page 1-4Lof 1- 'Io



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

11ajm EA"wi Ro (LOGA Owe A - VlW&MI 
May/19W 1:0124 

GOTHc vwon O.(OA) -Api 1996

Function 
31 

PDTr 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 

Intl. Var. DWm. Vmr. Ind. Vmr. nep. Ver.  

0. 0. 0 

10.1 10. .0 

12. 3.5 13.1.56

GU-O0l 3, Revision 4 
Attachment 1 
Page 1-A4of 1-70o

32

ccmtrol variables 

Cv FIM0. Initial Cc-ff. coeef. Uypd. mnt.  

0 DascriptiLOn Form Value 0 so HLmn xft~c xultý.  

1. sensor Tube P *A= 0. 27.7 -14.7 -lm+03 1e+1032 0.  

2 .,ch. flow rat div, 0. 60. 0. -le+03 1.+032 0.  

3 $-.rum tncW. tfZUna 96. 1. 0. -Im-s03 le+032 0.  

41 towi. ht- raite . 0. 1.3.321 0. -1.403 1a.032 0.  

5 frva rel. hum li-V 50. 1.00. 0. -Ime+03 1.4032 0.  

6 :inlee)c&ag fI - m% 0. G0- 0. -le+03 1e.032 0.  

7 PFlTOUt-&a-tp own 0. 1. 0.5 -2.e+O) 1..032 0.  

a PDXC-9426 SUN4 vroint 0. 1. 1. -1le+03 1.4032 0.  

9 PDT-9426 OUtr tfuxna 0. 1. 0. -1.a+03 la.032 0.  

10 MCC Aream Prms 0%= 0. 27.7 -14.7 -10-f03 1,+0:32 0.  

11 RV8 Ventý RM 0%u 0. 27.7 -14I.7 -1e+0
3

I.4032 0.1



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Resowr94Jdnl B~iwua Row (LDCA Case A - WWKis) 
mayos1C 110124 00HcVersi 6.OS(QA) _ Api 1i90

Functio~n Components 
Control Variable 1 

Sensor Tube Penetration Pressure (177 ft) 
sum 

Y=G.* (aO+alXl+a2X2+...+anXn) 

Gothic...s Variable Coef.  

# Name location a 

1p cV24 1.  

Cont-rol Varialble 2 

ftxch. flow rt 

Y-0- (aO.a2X2) / (aiX I) 

Gothic,.=_ Vftriable Cobf.  

*Namei location 4a 

1rvg o%1 1..  

2pa no I o-J61 1 

FunctiAon compvonantsw 

Cont-rol Va~riable 3 

tloxru t~ezq,.  

tfuxic 

Y-QIinterp (Xl * t~abloX2) 

Goetbic... Variab~le Coef.  

*Name locatiLon IL 

2 -DC112 1.1

33

GU-OO1 3, Revision 4 
Attachment 1 
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Reaokw Bddna Eiwat Ref &0"C Cm A - Wnr 
Mayl(6I1999 M13:024

Gothic--s Variable Coef.  
Name location a 

cvval cv3 1 

2i temv CV12-1 

Fu10t- iokn C . 0nernts 

Contro~l Variable 5 

f rva rel. hium 

di~r 

Y--Q(wO+&2X2) / (flXi) 

amt.hICa0 Variab~le Ccef.  

*N~am location~ a 

I Pmwtý' CV2U 1 

2 peauCV2S 

Funxct ion Componenits 

C.ntrol Variable 6 

irileakagre fl1.  

at= 

Y-G-(aO-ialXlqa2X2 .. . +azIXn) 

Gothic... Vwariablw coepf.  

$ Nmeleoc-ton ft 

ij wancj o65 14.023

34

Function Components 
Control Variable 4 

t~orus ht rate 
sum 

Y=G' (aO+alXl+a2X2+...+anXn)

GU-OO 13, Revision 4 
Attachment 1 
Page 1-4fof1-.10



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

p ~dw Bl f Ed- Roo (WOCA Cm A - V*Alr) 

oatweVweim6.Oa(QA) - ApiU I9W

Gothic~s Variable Coef.  

# Name location a J 
ii cvvail CV91' 

runct elon Com!ponebnts 

CoritýýQ Vari)b1@ 8 

POIC-94.26 SUM 

proint 

y..G- (aOXl . &. a*fLrtogC(Xlt)) 

Got),Ace0 Variable Coef.  

*Name locatlon ft 

1 ~vva ov 0. 0167? 

Control Vatr1Vwble 9 

PD'D-9426 OUT 

itrun 

y-(;*±ntftrp (XI, tab IX2) 

Gotthic-e vakwlftbla Coe J!.  

* Name locat ona 

1-VL evvl ol 

2 -1 DC31 1

35

Function Components 
Control Variable 7 

PDTout -set pt 
sum 

Y..G* (aO+alXl+a2X2+. .+anXn)

GU-0013, Revision 4 
Attachment 1 
Page 1-4G of 1-7 0



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Rear BuIdng Exhmt RFm (LOCA Cme A - VkAn) 
May/03'19 13124 
GaMHK Vwsjn 6O.(QA) - ApiN I M

Function Components 
Control Variable 10 

MCC Area Pros 
sum 

Y--G* (aD+alXl+a2X2+... +anXn) 

Gothics Variable Coef.  
* Name location a 

Pi dVI3 1 1.  

Control VarliLble 11 

FRVe Vent RM P 

0%= 

Y-GC (a0ý&IXla2X2+... . •.,AXn) 

Gotlhic... VariaL• a Cam f .  

w Namae locaion a 

11 V22. 1.

38

Voluu.o In1itial ConditiLCn 

Vapor Licluid Relative Liquiid Ice Ice 

Vol Proemurow T1mp. Tamp. Humidity Volume Volume Surf.A.  

0 (psla) (F) F (4) Fractiln racz . (ft2) 

dEf 14.692 40. 40. 50. 0. 0. 0.  

1 14.692 40. 40. SO. 0. 0. 0.  

2 14.692 40. 40. 50. 0. 0. 0.  

3 14.723 40. 40. 50. 0. 0. 0.  

4 14.75 40. 40. 50. 0. 0. 0.  

5 14.75 40. 40. 50. 0. 0. 0.  

6 14.75 69. 69. 50. 0. 0. 0.  

7 14.75 69. 69. 50. 0. 0. 0.  

8 14a744 65. 6S. so. 0. 0. 0.  

9 14.744 65. 65. 50. 0. 0. 0.  

10 14.75 47. 47. 50. 0. 0. 0.  

.1 34.75 47. 47. 50. 0. 0. 0.  

132 14.744 96. 86. 50. 0. 0. 0.

GU-0013, Revision 4 
Attachment 1 
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Rmac BuIdno Exhau Raw (LOCA Cm A -W*Mf) 
Ma.~9l99113.:0124 
3O&HI vwsn 6.0o(QA) - Apro 1s9

GU-0013, Revision 4 
Attachment 1 
Page 1-46of 1- 70

37

Volume Initial Conditions

Vapor Liquid 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. 0. 0.  

19 14.712 40. 40. 50. 0. 0. 0.  

20 14.709 40. 40. 50. 0. 0. 0.  

21 14.704 40. 40. 50. 0. 0. 0.  

22 14.704 40. 40. 50. 0. 0. 0.  

23 14.692 40. 40. 50. 0. 0. 0.  

24 14.692 50. 50. 50. 0. 0. 0.  

25 14.65 48. 48. 50. 0. 0. 0.

initial cas Pre$w.ux Ratzlo 

Vol Air 

0 Gas I Gas 2 Gan 3 OaN 4 GaW 5 GaN 6 O Gas7 1amS 

daf 1. 0. 0. 0. 0. 0. 0. 0.  

. 1. 0. 0. 0. 0. 0. 0. 0.  

21. 0. 0. 0. 0. 0. 0. 0.  

3 1. 0. O. 0. 0. 0. 0. 0.  

0 2. 0. 0. 0. 0. 0. 0. 0.



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

PAmcw Builing Ehau Rmb (LOCA Cex A- W-kr) 
May/03(1999 13.01:24 GOTHIC VJosio &.O•QA,)- Aprf 1ie

Initial Gas Pressure Ration 

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.  

6 1. 0. 0. 0. 0. 0. 0. 0.  
7 1. 0. 0. 0. 0. 0. 0. 0.  
8 1. 0. 0. 0. 0. 0. 0. 0.  
9 1. 0. 0. 0. 0. 0. 0. 0.  
10 1. 0. 0. 0. 0. 0. 0. 0.  

11 1. 0. 0. 0. 0. 0. 0. 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. 0. 0. 0. 0.  

19 1. 0. 0. 0. 0. 0. 0. 0.  
20 1. 0. 0- 0. 0. 0. 0. 0.  
21 1. 0. 0. 0. 0. 0. 0. 0.  
22 1. 0. 0. 0. 0. 0. 0. 0.  

23 1. 0. 0. 0. 0. 0. 0. 0.  
24 1. 0. 0. 0. 0. 0. 0. 0.  
25 1. 0. 0. 0. 0. 0. 0. 0.  

U=Conol PatraeIter. (a8cOndn) 

Time DT DT DT End Print Graph Max Dump 

xnt MKn Max atio Tim. whe n l t. CPU nmt 

1 0.001 1. 1. 3600. 18000. 10. 5000. 0.  

0.001 2. 1. 1000. 1±000. 100. 5000. O.

GU-0013, Revision 4 
Attachment I 
Page 1-Aof 1-7o



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

RemorcBtAidr 1 tdieas Rob (LnCA Cue A - What) 
M vwioj n 6•1 t10124 GOTHIC Vwmim &0O•A) -AprN IMe

GU-001 3, Revision 4 
Attachment 1 
Page 14-of 1- 70

Solution Options 

Time Solution Imp Cony Imp Iter Pres Sol Pres ConY Pres ItOr 
Dom Method Limit Limit Method Limit Limit 

1 SEMI-IMP 0. 1 DIRECT 0. 1 
2 SEMI-IMP 0. 1 DIRECT 0. 1

Run options

Parameýt•r Valua 

Reatart Time (sea) 0 

Restart Tine step 6 0 

Restart Time Control NEW 

Rervaporiza tion Fraction DEFAULT 

Het ergenous Nucleation INCLUDE 

Minimum Wi" Coaff. 0 

Reference Preasure IGNORE 

Forced Mnt.- Drop Die•M. 0.00833 

Vawpor Phase Head corraction INCLUDE 

Ei-etic Ener-y IGNORE 

Vapor Phase INCLUDE 

Liquid Phase INCLUDE 

Drop Phase INCLUDE 

Force Eqjulli ibrliim IGNORE 

Drop-Liq. Conversion INCLUDE 

QA Logging OFF

IZe Condenser Paramters 

Initial Sulk Surface Are Heat 

Tap. Dansity Multiplier TranMfer 

(F) (lhfft3) Functi.ton Option 

iST 33.43 UC",IDA



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Reacl Bukkn EM Rea (0.X= Cm A -VMIts) 
MIfay l • NO S13:01"24 Go'~r,-t vendon &.0&(QA) -Ap# IONe

Gan flescriptLoni SymboI Type Mol . Lennxrd- Jonxes Parameters 

No. Weight Diamete r cm/N 

(Ang) (K) 

iirI A:rtpjy1 28.97 13-617 97.  

Nonoond.rlwein Ouam - Cp/viao. EqrUatio=s 

rw Cp Equfat ion (Rquired) Vi0. quat io0 ( Optiorl ) 

NO. T'1in Thma Cp Tmin Tnc VLisecety 

(R 22) (0.2 /IS -3) (it) 0i

GU-0013, Revision 4 
Attachment I 
Page 1-51 of 1- 70

40

Graphs

Graph Curve Number 
# Title Mon 1 2 3 4 5 

1 TV1 TV2 TV3 TV4 TV5 
2 TV6 TV7 TVs TV9 TV10 
3 TVll TV12 TV13 TV14 TV15 
4 TV16 TV17 TV18 TV19 TV20 
5 TV21 TV22 TV23 TV24 TV25 
6 TEMPERATURES AT TV26 TV27 
7 RELATIVE HUMIDI RH26 RH27 RH28 
8 FRVS FAN FLOW R FV46 
9 RB Exhaust (act cv2 
10 Vent Flow to At FV61 
11 Sensor Tube Pen cvi 
12 Inleakage Flow cv6 
13 Pressure Error cv7 
14 Controller Outp cv8 
15 PDT Output (in. cv9 
16 MCC Area Pressu cvl0 
17 FRVS Vent Room cv11

Noncc=4oenin ing Gampas



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

pRslo Bun tAtSi- RS (LOCA Ce. A- *%*o) 
Ma/W/990 13:10:63 

=o Vnc v &oLO.(QA) - Apet I
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Wue 
TVI TV2 TV3 TV4 TV5 

W ... O-4-E 
S................ •............... .! . . ........... ................. ...... ". :.. , 

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

... . . . ."................ , ................. , ................. .................  .2Im 

.. ....... ::, ...... 
•, •• .:--: ... '.;:.:" 

" 

"00 L.. .::: I- I I I I i i | II.  

0 3.6 7.2 10.8 14.4 18.  

rime (sec) X1003 
GOTHIC ILOQAM Apv/ZIMb 07:152B



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

RmacW BuUling Exhaue Rea (LOCA Caw A - V~nW) 
May/=199 13:10:54 
GOTHIC Vwsion &a6O(QA) - Ap*i I1M
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2 TUe 
.TV6 TV7 TV8 TV9 TV10 

5 -.......... )•--:Z -

__ ................. ,................. .................. ................. .................  ....... ............... .........  

• i..............•...,'-- - - " 

ci 
S I l S I I I 

0 3.6 7.2 10.8 14.4 18.  

Time (sec) XlOe3 
GOTHIC 6.0(SQA) Ap'r3(1 99 07:15:28



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Reactr BuudrtE$zist Rs. (OCDA Qan A - M04sr 
MSO/QA 1-AT91:10:64 eO34•Wslokn S.0e(QA) . AWI ION
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3 Whe 
.TVI1 TV12 TV13 TV14 TVI5 

. .................... ............. o oo,.. o~,• .. L° ... ,,,, •p ............  

CD 
SI I 

""-. "---
................ ..................................................... ..........  

0 3.6 7.2 10.8 14.4 18.  

Time (sec) XlWO3 
GOTHIC 6. •.QA) Apr=0- 07:150



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

RoW t•9uIn Exhum Rd. (LOA Cm. A -Win•r) 
MayGO0HIXIOn 1&10:6 0o-nHIC Vwrion &0o•€•) -Apt 1IN
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

ReaWe &Ackg Ebw* Raft (LOCA 0m A -W rw) 
MayGOHr-eml tS:10:56 GOIHGVersion 6.Om(Q•) - AepN 1996
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5 TWe 
"TV21 TV22 TV23 TV24 TV25 

,......... )O.-- -3 

9 ................ ,................. •................. ... ....... .......... ;.................  

"U9: ................ : ................. i................. i................. I .................  

E I -- e ..... .. ....... .... ..... .. -... . . :• .:.- _

• * ... o... .o)o. °............ ... °°.... 4- . ........ ° .*.......°.o . •to........  

............a-*.. .........  

0 3.6 7.2 10.8 14.4 18.  

Tkne (se) Xl1 003 
GOTHIC 6.DQA) AP'/23/19 07:1525



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

•mcb Bd ExDuM img (LOA .o" A - Vnur) 
May06199913:10:56 
GOTHIC Vomun 6.0m(QA) - ApWN 1M6
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ER6 TEMPERATURES AT INLET AND OUTLET OF FRVS COOL 
TV26 TV27 

- . - -,...........°.° .2.°. ° ... .............. °. .... ....... ... ................ ....... "............  

•L • ~ ~................ i:................. .................._- - - - - -................. .................  

E 
................. ............... ..... . ....... .........................  

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

0 3.6 7.2 10.8 14.4 18.  

Time (sec) X1083 
GTHIC 6.0g% • I3190Q 07:1528



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Rsclor Bulking Exhamst Rob (LOCA Cme A - Vftbw) 
Ma rOlog 9901 0:5 - I

)OLE
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7 RELATIVE HUMIDITY AT INLET AND OUTLET OF FRVS CI 
RH26 RH27 FIH28 

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

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

,..-- -. r.. n...- ._.p - -_ 

0 3.6 7.2 10.8 14.4 18.  

Time (sec) Xl0e3 
GOTHIC 6.2a(QM A6rI"M_1 900 07 1•28



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Reno- Biding Exhust Ra. (LOCA Ca A - WhIbr) 
M34 /Ogfloh 13:10:56 
GTHIC Venrson tOa(QA) . A4a1 1996

8 FFRVS FAN FLOV 
FV46 

.........  

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

0 * p . I 20.  

0 20.  

GOTHIC S.0aIQAOAvr/•2311909907:1lt2B

V RATE

40. 60.  

Time (sec)
80. 100.

GU-0013, Revision 4 
Attachment 1 
Page 1-Mlf 1- 7 0

48

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

I � I ft I I I I I
h m - m

................. .................I 

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

......... °........

G T I ..... .. 7 -AI Ar/2 f M 71 •



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Rewftr BltEw"Rob (LOCA Cmw A - WMWb) 
May/t?1m9 1 . -9:11 C30THIC Vwsion 6,0e(CIA) - Apr 199
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OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

Rotr Braiding Exeid-A RS (LOCA Cm A - Wtnwm') 
MayA03/19 Qf 13:10:i6

RB Exhaust (acnm) 

In.......... ........ I.... ....  

c . .......  
............. ..  

0 

ri .. wo...•l. o~....o.,.  cc 

0......................  

0 0.9 

GOTHIC 8.a(QA) AwP2W1 98 07:1628
Time (soc) XlOe3

2.7
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1.8 
Tkme (sep)

v I

S. . . . I l t l t I =

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

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

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

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

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

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

; L .....................  

: .....................  

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

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

.°..................., 

...........

3.6 
X1093



OUTSTANDING CHANGES MUST BE ATTACHED FOR WORKING COPY 
20010717 

RIMecr Bfln Exhat RIO (LOG" 0m A - %tnmr 
May/SeI n 13:10:5-8 GOTHIC Voskm &O~kQA) - Apr 1996
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10 Vent Flow to Atmosphere FV61 

S ...... •............ .o-. , . ..- . ........... ............. .....° H .•.....o........., .....  

i : 

........- .... ...... -....  

S................ I ..................... i ..................... t .....................  

S 4 l ' In I S * i S u I I I I | Ib I Ii 

0 0.9 1.8 2.7 3.6 

Time (sec) X10e3 
GOTHIC &.0aIOA; Amfl2rlG• 07-1Rfl-'
GOTHIC 07-11f, ->A
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17 FRVS Vent Room Pressure (145 ft) 
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