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Control Volumes 

Vol Vol Elev Ht Hyd. D. Pl Area 
# Description (ft3) (ft) (ft) (ft) (ft2) 

1 PRESSURIZER 1800. 104. 60. 7. 40. 
2 RCS 10812. . 90. 14 . 10. 80. 

Fluid Boundary Conditions - Table 1 ... 

Press: Temp. Flow ON OFF 
BC# Description (psia) FF (F) FF (lbm/s) FF Trip Trip 

lF SI INJEC. FLOW 400. 70 108.4 
2P PORV TO PRT 115. 80 
JP RH3 TO PRT 115. 80 

•- Fluid Boundary Co~ditions - Table 2 

Liq. v Stm. Drop D Cpld Flow Heat 
BC# Frac. FF P.R. FF (in} FF BC# Frac. FF (Btu/s) FF 

lF 1. 1. 
2P 1. 0.005 
3P 1. 0.005 

Fluid Boundary Conditions - Table 3 
Gas Pressure Ratios 

BC# Air FF Ar FF He FF H2 FF 

lF 1. 
2P 1. 
3P 1. 

·--
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Fluid Boundary Conditions - Table 4 
Gas Pressure Ratios 

BC# Kr FF N2 FF 02 FF Xe FF 

1F 
2P 
3P 
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• Flow Paths - Table 1 

F.P. Vol Elev Ht Vol Elev Ht 
# Description A (ft) (ft) B (ft) (ft) 

1 SURGE LINE 2 I 97. 1. 1 105. 1. 
2 SI LINE 2 97. 0.2 lF 97. 0.2 
J RELIEF LINE 1 155. 0.5 2P 87. 0.22 
4 RHJ. TO PRT 2 97. 0.2 JP. 87. 0.22 

Flow Paths - Table 2 

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

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

1 0.75 1. 60. 100. NO -
2 0.1 0.2 10. 10. NO -
J 0.0084J 0.22 lJ. 0.1 YES -
4 0.0088 O.J 2 o. 1 0.1 NO -

Flow Paths - Table J 

Flow Fwd. Rev. 
Path Loss Loss Comp. 

# Coeff. Coeff. Opt. 

1 1. 1. OFF 
2 1. 1. OFF 
J 1. 1. ON 
4 0.01 0.01 OFF 

Valves & Doors 

Flow Open Close Valve 
Valve Path Trip Trip Type Disch. 

# Description # # # # Vol. 

lV PORV J 1 0 1 2P 
2V RHJ VALVE 4 2 2 JP 

• 
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Valve/Door Types 

Valve Stem Loss Flow 
Type Valve Travel Coeff. Area 

# Option Curve curve (ft2) 

1 TIME OPEN 1 2 0.00843 
2 TIME OPEN 3 2 0.0088 

Component Trips 

Trip Sense Sensor Sensor Var. Set Delay Rs et Cond Cond 
# Var. 1 Loe. 2 Loe. Limit Point Time Trip Trip Type 

1 PRESS 2 UPPER 390. 0.5 UNDE AND, 
2 PRESS 2 UPPER 390. o. AND.: 

Functions 

FF# Description Ind. Var. Dep. Var. Points 

0 Constant - - 0 
1 PORV STEM TRAVE Time (sec) Norm. Stem 3 
2 PORV LOSS FACTO Norm. Stem Loss Facto 17 ! .~ 

3 RH3 STEM TRAVEL TIME (SEC) RH3 STEM T 3 

Function 
1 

PORV STEM TRAVEL 
Ind. Var.: Time (sec) 

Dep. Var.: Norm. Stem Position 

Ind. var. Dep. Var. Ind. Var. · Dep. Var. 

o. o. 1. 5 1. 
100. 1. 



mass i:ri 44 () 
09:52:06 25-APR-94 
GOTHIC Version 4.0 - August 1993 

Function 
2 

PORV LOSS FACTOR 
Ind. Var.: Norm. Stem Position 

Dep. Var.: Loss Factor 

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

0. le+lO 0.01 10000. 
0.0667 225. 0.1333 56-. 

0.2 25. 0.2667 14. 
0.337 9. 0.4 6.25 

0.4667 4.59 0.5~33 3.52 
0.6 2.78 0.6667 2.25 

0.7333 1. 86 0.8 1. 56 
0.867 1. 33 0.933 1.15 

1. 1. 

Function 
3 

RH3 STEM TRAVEL 
Ind. Var.: TIME (SEC) 

Dep. Var.: RH3 STEM TRAVEL • 
Ind. Var. Dep. Var. Ind. Var. Dep. Var. 

0. 0. 1. 2 0.586 
100. 0.586 

Volume Initial Conditions 

Relative Liquid Ice Ice 
Vol Pressure Temp. Humidity Volume Volume Surf. A. 

# (psia) (F) (%) Fractio Fract. (ft2} 

def 14.7 80. 60. o. 0. o. 
1 364. 440. 100. 1. o. 0. 
2 380. 70. 100. 1. o. 0. 
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Initial Gas Pressure Ratios 

Vol 
# Air Ar He H Kr N 0 Xe 

def 1. o. o. o. o. 0. o. o. 
1 1. 0. o. o. o. o. 0. o. 
2 1. o. o. o. o. 0. o. o. 
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Time DT 
Int Min 

Run Control Parameters (Seconds) 

DT DT End Print Graph Max 
Max Ratio Time Int Int CPU 

1 0.000 0.002 1. 2.1 500. 0.01 6000. 

Control Parameters Menu 

Parameter Value 

Restart Time (sec) 0 
Restart Time Step # 0 
Restart Time Control NEW 
Revap. Fraction 0 
Min. NC HT Coeff. 0 
Reference Pressure 0 
Ice Temperature 0 
Ice Density 0 

Graphs 

Graph Curve Number 
# Title Mon 1 2 3 

1 REACTOR AND PRE PRl PR2 
2 PORV AND RHJ ST VTlV VT2V 
3 PRESSURIZER & R TL2 TLl 
4 RELIEF FLOW RAT FLJ FL4 

Dump 
Int 

0 • 

4 5 
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Control Volumes 

Vol Vol Elev 
# Description (ft3) (ft) 

1 PRESSURIZER 1800. 104. 
2 RCS 10812. 90. 

Fluid Boundary Conditions 

Press. Temp. 
BC# Description (psi a) FF ( F) 

lF SI INJEC. FLOW 400. 70 
2P PORV TO PRT 115. 

I 
80 

3P RH3 TO PRT 115. 80 

Fluid Boundary Conditions -

Liq. v Stm. Drop D Cpld 
BC# Frac. FF P.R. FF (in) FF BC# 

lF 1. 1. 
2P 1. 0.005 
3P 1. 0.005 

Fluid Boundary Conditions - Table 3 
Gas Pressure Ratios 

BC# Air FF Ar FF He FF H2 

lF 1. 
2P 1. 
JP 1. 

=- ..: c - R <:- rn D c- 13 :::. S 
CASE 

I 
M '2 

Ht· Hyd. D. Pl Area 
(ft) (ft) (ft2) 

60. 7. 40. 
14. 10. 80. 

- Table 1 

Flow ON OFF 
FF (lbm/s) FF Trip Trip 

108.4 

Table 2 

Flow Heat 
Frac. FF (Btu/s) FF 

FF 

~ . 
'· 

• 

• 
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;:~' 

• 

Fluid Boundary Conditions - Table 4 
Gas Pressure Ratios 

BC# Kr FF N2 FF 02 FF Xe FF 

lF 
2P ··-· .. _ -··· 
JP 
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Flow Paths - Table 1 

F.P. Vol Elev Ht Vol Elev Ht 
# Description A (ft)' (ft) B (ft) (ft) 

1 SURGE LINE 2 97. 1. 1 105. 1. 
2 SI LINE 2 97. 0.2 lF 97. 0.2 
3 RELIEF LINE 1 155. 0.5 2P 87. 0.22 
4 RH3 TO PRT 2 97. 0.2 JP 87. 0.22 

Flow Paths - Table 2 

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

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

1 0.75 1. 60. 100. NO -
2 0.1 0.2 10. 10. NO -
3 0.00843 0.22 13. 0.1 NO -
4 0.0088 0.3 20. 0.1 NO -

Flow Paths - Table 3 

Flow Fwd. Rev. 
Path Loss Loss Comp. 

# Coeff. Coeff. Opt. 

1 1. 1. OFF 
2 1. 1. OFF 
3 0.01 0.01 OFF 
4 0.01 0.01 OFF 

Valves & Doors 

Flow Open Close Valve 
Valve Path Trip Trip Type Disch. 

# Description # # # # Vol. 

lV PORV 3 1 0 1 2P 
2V RH3 VALVE 4 2 2 3P 

.-·-.. , 
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Valve/Door Types 

Valve Stem Loss Flow 
Type Valve Travel Coeff. Area 

# Option curve Curve (ft2) 

1 TIME OPEN 1 2 i 0.00843 
2 TIME OPEN 3 2 0.0088 

Component Trips 

Trip Sense Sensor Sensor Var. Set Delay Rs et Cond Cond 
# Var. 1 Loe. 2 Loe. Limit Point Time Trip Trip Type 

1 PRESS 2 UPPER 390. 0.5 0 AND'' 
2 PRESS 2 UPPER 390. 0. AND·. 

Functions 

FF# Description Ind. Var. D€p. Var. Points 

0 Constant - - 0 
1 PORV STEM TRAVE Time (sec) Norm. Stem 3 
2 PORV LOSS FACTO Norm. Stem Loss Facto 17 
3 Rfl3 STEM TRAVEL TIME (SEC) RH3 STEM T 5 

Function 
1 

PORV STEM TRAVEL 
Ind. Var.: Time (sec) 

Dep. Var.: Norm. Stem l?osition 

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

o. 0. 1. 5 1. 
100. 1. 
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Function 
2 

PORV LOSS FACTOR 
Ind. Var.: Norm. Stem Position 

Dep. Var.: Loss Factor 

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

o. le+lO 0.01 10000. 
0.0667 225. 0.1333 56'. 

0.2 25. 0.2667 14. . 
0.337 9. 0.4 6.25 

0.4667 4.59 b.5333 3.52 
0.6 2.78 0.6667 2.25 

0.7333 1. 86 0.8 1. 56 
0.867 1. 33 0.933 1.15 

1. 1. 

Function 
3 

RH3 STEM TRAVEL 
Ind. Var.: TIME (SEC) 

Dep. Var.: Rn3 STEM TRAVEL 

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

0. 0. 0.7 0.56 
1. 3 0.56 2. 0.38 

100. 0.38 

Volume Initial Conditions 

Relative Liquid 

.s - c - R c- ff.DC'- I 3 5.S 

CA 5[ M :t. 

Ice Ice 
Vol Pressure Temp. Humidity Volume Volume Surf. A. 

# (psia) ( F) (%) Fractio Fract. (ft2) 

def 14.7 80. 60. o. o. 0. 
1 364. 70. 100. 1. 0. 0. 
2 380. 70. 100. 1. 0. o. 
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Initial Gas Pressure Ratios 

Vol 
# P.ir Ar He H Kr N 0 Xe 

def 1. o. o. o. o. o. o. 0. 
1 1. o. o. o. 0. o. 0. o. 
2 1. 0. 0. o. o. o. o. o. 

Run Control Parameters (Seconds) 

Time DT DT DT End Print Graph Max Dump 
Int Min Max Ratio Time Int Int CPU Int 

1 lo.ooojo.~02! i. I 2.31 500 .1 o.0116000.j o. 

Control Parameters Menu 

Parameter Value 

Restart Time (sec) 0 
Restart Time Step # 0 
Restart Time Control NEW 
Revap. Fraction 0 
Min. NC HT Coeff. 0 
Reference Pressure 0 
Ice Temperature 0 
Ice Density 0 

Graphs 

Graph ' Curve Number 
# Title Mon 1 2 3 4 5 

1 REACTOR AND PRE PRl PR2 
2 PORV AND RH3 ST VTlV VT2V 
3 PRESSURIZER & R TL2 TLl 
4 RELIEF FLOW RAT FL3 FL4 

-~ 

' ' 
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5 - c- R (- MDC- I?,:; B 

(ASE (YJ3 

Contra~ Volumes 

Vol Vol Elev Ht Hyd. D. Pl Area 
# Description (ft3) (ft) (ft) (ft) (ft2) 

1 PRESSURIZER 1800. 104. 60. 7. 40. 
2 RCS 10812. 90. 14. 10. 80. 

Fluid Boundary Conditions - Table 1 

Press. Temp. Flow ON OFF 
BC# Description (psia.) FF ( F) FF (lbm/s) FF Trip Trip 

lF SI INJEC. FLOW 400. 70 108.4 
2P PORV TO PRT 115. 80 

Fluid Boundary Conditions - Table 2 

Liq. v Stm. Drop D Cpld Fi ow Heat 
BC# Frac. FF P.R. FF (in) FF BC# Frac, FF (Btu/s) FF 

lF 1. 1. 
2P 1. 0.005 

·Fluid Boundary Conditions - Table 3 
Gas Pressure Ratios 

BC# Air FF Ar FF He FF H2 FF 

lF 1. 
2P 1. 

Fluid Boundary Conditions - Table 4 
Gas Pressure Ratios 

BC# Kr FF N2 FF 02 FF Xe FF 

lF 
2P 
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Flow Paths - Table 1 

F.P. Vol Elev Ht Vol Elev Ht 
# Description A (ft) (ft) B (ft) (ft) 

1 SURGE LINE 2 97. 1. 1 105. 1. 
2 SI LINE 2 97. 0.2 lF 97. 0.2 
3 RELIEF LINE 1 155. 0.5 2P 87. 0.22 

Flow Paths - Table 2 

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

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

1 0. 7 5 1. 60. 100. NO -
2 0.1 0. 2 10. 10. NO -
J 0.01686 0.22 13. 0.1 YES -

Flow Paths - Table 3 

Flow Fwd. Rev. 
Path Loss Loss Comp. 

# Coeff. Coeff. Opt. 

1 1. 1. OFF 
2 1. 1. OFF 
3 1. 1. ON 

Valves & Doors 

Flow Open Close Valve 
Valve Path Trip Trip Type Disch. 

# Description # # # # Vol. 

lV IPORV I 3 I 1 I 0 I 1 I 2P 
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Valve/Door Types 

Valve Stem Loss Flow 
Type Valve Travel Coeff. Area 

# Option curve Curve (ft2) 

1 TIME OPEN 1 2 0.01686 
2 TIME OPEN 3 2 0.0088 
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Component Trips 

Trip Sense Sensor Sensor Var. Set Delay Rs et Cond Cond 
# Var. 1 Loe. 2 Loe. Limit Point rime Trip Trip Type 

1 PRESS 2 UP::>ER 390. 0.5 UNDE AND 
2 PRESS 2 UPPER 390. 0. AND 

Functions 

FF# Description Ind. Var. Dep. Var. Points 

0 Constant - - 0 
1 PORV STEM TRAVE 'Time (sec) Norm. Stern 3 
2 PORV LOSS FACTO Norm. Stern Loss Facto 17 
3 RH3 STEM TRAVEL TIME (SEC) RH3 STEM T 3 

Function 
1 

PORV STEM TR..\VEL 
Ind. Var.: Time (sec) 

Dep. Var.: Norm. Stem Position 

Ind. Var. Dep. Var. Ind. Var. Dep. Var. 
-· 

0. 0. 1. 5 1. 
100. 1. 

Function 
2 

PORV LOSS FACTOR 
Ind. Var.: Norm. Stem Position 

Dep. Var.: Loss Factor 

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

o. le+lO 0.01 10000. 
0.0667 225. 0.1333 56. 

0.2 25. 0.2667 14. 
0.337 9. 0.4 6.25 

0.4667 4.59 0.5333 3.52 
0.6 2.78 0.6667 2.25 

0.7333 1. 86 0.8 1. 56 
0.867 1. 33 0.933 1.15 

1. 1. • 
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Function 
3 

RH3 STEM TRAVEL 
Ind. Var.: TIME (SEC) 

Dep. Var.: RH3 STEM rRAVEL 

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

o. 0. 1. 2 0.586 
100. 0.586 

Volume Initial Conditions 

Relative Liquid Ice 
Vol Pressure Temp. Humidity Volume Volume 

# (psia) ( F) ( % ) Fractio Fract. 

def 14.7 80. 60. 0. o. 
2 380. 70. 100. 1. o. 
1 364. 440. lllO. 1. o. 

Initial Gas Pressure Ratios 

Vol 
# Air Ar He H Kr N 0 

def 1. 0. 0. 0. o. 0. 0. 
2 1. o . 0. o. o. o. 0. 
. l 1. o. o. o. o. o. o. 

Run Control P~rameters (Seconds) 

- R c- fY') D c- I 3 s 3 

CA SE rv7 3 

Ice 
Surf. A. 

(ft2) 

o. 
0. 
o. 

Xe 

o. 
o. 
o. 

:C 
-r ~-

., ~" 

Time DT 
Int Min 

DT DT End Print Graph Max 
Max Ratio Time Int Int CPU 

Dump 
Int 

1 0.000 0.002 1. 3. 500. 0. 01 6000. o. 
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Control Parameters Menu 

Parameter Value 

Restart Time (sec) 0 
Restart Time Step # 0 
Restart Time Control NEW 
Revap. Fraction 0 
Min. NC HT Coeff. 0 
Reference Pressure 0 
Ice Temperature 0 
Ice D~nsity 0 

Graphs 

Graph 
# Title Mon 1 

• 
1 REACTOR AND PRE PR2 
2 PORV STEM POSIT VTlV 
3 PRESSURIZER & R TL2 
4 RELIEF FLOW RAT FL3 
5 SI FLOW RATE FV2 

·--

Curve 
2 

PRl 

TLl 

FL2 

c. - c- rr- 01Dc-1?.::5 

C'A5£M3 

Number 
3 4 5 
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Control Volumes 

Vol Vol Elev Ht Hyd. D. Pl Area 
# Description (ft3) (ft) (ft) (ft) (ft2) 

1 PRESSURIZER 1800. 104. 60. 7. 40. 
2 RCS 10812. 90. 14. 10. 80. 

Fluid Boundary conditions - Table 1 

Press. Temp. Flow ON OFF 
BC# Description (psia) FF (F) FF (lbm/s) FF Trip Trip 

lP PORV TO PRT 115. 80 
2P RH3 TO PRT 115. 80 

Fluid Boundary Conditions - Table 2 

Liq. v Stm. Drop D Cpld Flow Heat 
BC# Frac. FF P.R. FF (in) FF B,...lt Frac. FF (Btu/s) FF 

lP 1. 0.005 
2P 1. 0.005 

Fluid Boundary Conditions - Table 3 
Gas Pressure Ratios 

BC# Air FF Ar FF He FF H2 FF 

lP 1. 
2P 1. 

Fluid Boundary Conditions - Table 4 
Gas Pressure Ratios 

BC# Kr FF N2 FF 02 FF Xe FF 

lP 
2P 
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5 - ~- r r- r-D" 1'< =- 0 
I L- -_:D 

Flow Paths - Table 1 CAsr:. 

F.P. Vol Elev Ht Vol Elev Ht 
# Description A (ft) (ft) B (ft) (ft) 

1 SURGE LINE 2 97 .. 1. 1 105. 1. 
2 RELIEF LINE 1 155. 0.5 lP 87. 0.22 
3 RH3 TO PRT 2 97. 0.2 2P 87. 0.22 

Flow Paths - Table 2 

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

# (ft2} (ft) (ft)· (ft) Model Frac. Opt 
:f'. 

1 0.75 1. 60. 100. NO -
2 0.00843 0.22 13. 0.1 YES -
3 0.0088 0.3 20. 0.1 NO ' -

Flow Paths - Table 3 

Flow Fwd. Rev. 
Path Loss Loss Comp. 

# Coeff. Coeff. Opt. 
•' :~ 

1 1. 1. OFF 
2 1. 1. ON 
3 0.01 0.01 OFF 

Cooler/Heater 
,. 

Heater On Off Flow Flow Heat Heat 
Cooler Vol. Trip Trip Rate Rate Rate Rate 

# Description # # # (CFM) FF (Btu/s) FF 

lH FOUR SG HEAT 2 1. 3 
2H ONE RCP HEAT 2 4549. 

Hi 
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Valves & Doors 

Flow Open 
Valve Path Trip 

# Description # # 

lV PORV 2 1 
2V RH3 VALVE 3 2 

Valve/Door Types 

Valve Stem Loss 
Type Valve Travel Coeff. 

# Option Curve Curve 

1 TIME OPEN 1 2 
2 TIME OPEN 4 2 
-

t - P. ('- rr: D c - I '.3 5 8 

f A5E HI 

Close Valve 
Trip Type Disch. 

# # Vol. 

0 1 lP 
2 2P 

Flow 
Area 
(ft2} 

0.00843 
0.0088 

Component Trips 

Trip Sense Sensor Sensor Var. Set Delay Rs et Cond Cond 
# Var. 1 Loe. 2 Loe. Limit Point Time Trip Trip Type 

1 PRESS 2 UPPER 390. 0.5 0 AND 
2 PRESS 2 UPPER 390. o. AND 

Functions 

FF# Description Ind. Var. Dep. Var. Points 

0 Constant - - 0 
1 PORV STEM TRAVE Time (sec) Norm. Stem 3 
2 PORV LOSS FACTO Norm. Stem Loss Facto 17 
3 FOUR SG HT RATE RCS TEMPER HT RATE (B 2 
4 RH3 STEM TRAVEL TIME (SEC) NORMALIZED 4 
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Function 
1 

PORV STEM TRAVEL 
Ind. Var.: Time (sec) 

Dep. Var.: Norm. Stem Position 

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

o. 0. 1.5 
100. 1. 

Function 
2 

PORV LOSS FACTOR 
Ind. Var.: Norm. Stem Position 

Dep. Var.: Loss Factor 

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

Var. 

1. 

Var. 

o. le+lO 0.01 10000. 
0.0667 225. 0.1333 56. 

0.2 25. 0.2667 14. 
0.337 9. 0.4 6.25 

0.4667 4.59 0.5333 3.52 
0.6 2.78 0.6667 2.25 

0.7333 1.86 0.8 1. 56 
0.867 1.33 0.933 1.15 

1. 1. 

Function 
3 

FOUR SG HT RATE 
·- Irid. Var.: RCS TEMPERATURE (F) 

Dep. Var.: HT RATE. (BTU/SEC) 

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

100. I 594600 .1 200 .1 o. 

5- c- Pr- rn Dr- 1 ? - 8 
{' ASt H I 

.·"" 
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Function 
4 

RH3 STEM TRAVEL 
Ind. Var.: TIME (SEC) 

Dep. Var.: NORMALIZED STEM TRAVEL 

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

o. o. 1.1 0.6 
1. 7 0.5 100. 0.5 

Volume Initial Conditions 

Relative Liquid Ice Ice 
Vol Pressure Temp. Humidity Volume Volume Surf. A. 

# (psia) (F) (%) Fractio Fract. (ft2) 

def 14.7 80. 60. 0. 0. o. 
1 364. 440. 100. 1. o. 0. 
2 380. 150. 100. 1. 0. o. 

Initial Gas Pressure Ratios 

Vol 
# Air Ar He H Kr N 0 Xe 

def 1. 0. 0. o. o. o. o. o. 
1 1. 0. o. o. 0. o. 0. o. 
2 1. o. o. o. 0. 0. 0. 0. 

Run Control Parameters (Seconds) 

Time DT 
Int Min 

DT DT End Print Graph Max 
Max Ratio Time Int Int CPU 

Dump 
Int 

1 0.000 0.002 1. 2.3 500. 0.01 6000. o. 

• 

• 
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Con~rol Parameters Menu 

Parameter Value 

Restart Time (sec) 0 
Restart Time Step # 0 
Restart Time Control NEW 
Revap. Fraction 0 
Min. NC HT Coeff. 0 
Reference Pressure 0 
Ice Temperature 0 
Ice Density 0 

Graphs 

Graph 
# Title Mon 1 

1 REACTOR AND PRE PRl 
2 PORV AND RH3 ST VTlV 
3 PRESSURIZER & R TL2 
4 'RELIEF FLOW RAT Fl..2 

s- r- f((- rr.f)(- 13::. Z,' 

r A 'SE H .\ ·-

'." 

Curve Number ... 
2 3 4 5 

PR2 
VT2V 
TLl 
FL3 
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Control Volumes 

Vol Vol Elev Ht Hyd. D. Pl Area 
# Description (ft3} (ft) (ft) ( f i.:) (ft2) 

1 PRESSURIZER 1800. 104. 60. 7. 40. 
2 RCS 10812. 90. 14. 10. 80. 

Fluid Boundary Conditions - Table 1 

BC# Description 

lP PORV TO PRT 

Press. 
(psia) FF 

115. 

Temp. 
( F) 

80 

Flow ON OFF 
FF (lbm/s) FF Trip Trip 

Fluid Boundary Conditions - Table 2 

BC# 

lP 

BC# 

Liq. V 
Frac. FF 

1. 

Stm. 
P.R. 

0.005 

Drop D 
FF (in) FF 

Cpld 
BC# 

Fluid Boundary Conditions - Table 3 
Gas Pressure Ratios 

Air FF Ar FF He FF H2 

lP 1. 

BC# 

lP 

Fluid Boundary Conditions - Table 4 
Gas Pressure Ratios 

Kr FF N2 02 FF Xe 

Flow Heat 
Frac. FF (Btu/s) FF 

FF 

FF 



- -~ -·· 

· .... 
·-·-~--

F.P. 
# 

1 
2 

Flow Paths 

Vol 
Description A 

SURGE LINE 2 
RELIEF LINE 1 

5- r- pr- ('()DC- /~55 

CASE H'l-

- Table 1 

Elev Ht Vol Elev Ht 
(ft) (ft) B (ft) (ft) 

97. 1. 1 105. 1. 
1.55. 0.5 lP 87. 0.22 

• 
' 
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Flow Paths - Table 2 

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

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

1 0.75 1. 60. 100. NO -
2 0.01686 . 0. 22 13. 0.1 YES -

Flow Paths - Table 3 

Flow Fwd. Rev. 
Path Loss Loss Comp. 

# Coeff. Coeff. Opt .. 

1 1. 1. OFF 
2 1. 1. ON 

Cooler/Heater 

Heater On Off Flow Flow Heat Heat 
Cooler Vol. Trip Trip Rate Rate Rate Rate 

# Description # # # (CFM) FF (Btu/s) FF 

lH FOUR SG HEAT 2 1. 3 
2H ONE RCP HEAT 2 4549. 

Valves & Doors 

Flow Open Close Valve 
Valve Path Trip Trip Type Disch. 

# Description # # # # Vol. 

lV ITWO PORVS I 2 I 1 I 0 I 1 I lP 

Phs Ct 
Opt 1 

LTE 
LTE 



s~ c- R c- f'()f) c- 1 -s s3 
__ _. .. 

('A t:;E H 2.. 

• 

Valve/Door Types 
-

Valve stem Loss Flow 
Type Valve Travel Coeff. Area 

# Option curve curve (ft2) 

1 TIME OPEN 1 2 0.01686 
2 TIME OPEN 4 2 0.0088 
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(_''A St H 2-

ComponP.nt Trips 

Trip Sense Sensor Sensor Var. Set Delay Rs et Cond Cond 
# Var. 1 Loe. 2 Loe. Limit Point Time Trip Trip Type 

1 PRESS 2 UPPER 390. 0.5 0 AND 
2 PRESS 2 UPPER 390. o. AND 

Functions 

FF# Description Ind. Var. Dep. Var. Points 

0 Constant - - 0 
1 PORV STEM TRAVE Time (sec) Norm. Stem 3 
2 PORV LOSS FACTO Norm. Stem Loss Facto 17 
3 FOUR SG HT RATE RCS TEMPER HT RATE (B 2 
4 RH3 STEM TRAVEL TIME (SEC) NORMALIZED 4 

Function 
1 

PORV STEM TRAVEL 
Ind. Var.: Time (sec) 

Dep. Var.: Norm. Stem Position 

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

o. o. 1. 5 1. 
100. 1. 

Function 
- 2 

PORV LOSS FACTOR 
Ind. Var.: Norm. stem Position 

Dep. Var.: Loss Factor 

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

o. le+lO 0.01 10000. 
0.0667 225. 0.1333 56. 

0.2 25. 0.2667 14. 
0.337 9. 0.4 6.25 

0.4667 4.59 0.5333 3.52 
0.6 2.78 0.6667 2.25 

0.7333 1.86 0.8 1. 56 
0.867 1.33 0.933 1.15 

1. 1. 
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CA 5£ H 2..-

Function 
3 

FOUR SG HT RATE 
Ind. Var.: RCS TEMPERATURE (F) 

Dep. Var.: HT RATE (BTU/SEC) 

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

100 .1 594600 .1 200 .1 o. 

Function 
4 

RH3 STEM TRAVEL 
Ind. Var.: ·rIME (SEC) 

Dep. Var.: NORMALIZED STEM TRAVEL 

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

0. 0. 1.1 0.6 
1. 7 0.5 100. 0.5 

• Volume Initial· Conditions 

Relative Liquid Ice Ice 
Vol Pressure Temp. Humidity Volume Volume Surf. A. 

# (psia) (F) ( % ) Fractio Fract. (ft2) 

def 14.7 80. 60. o. 0. 0. 
1 364. 440. 100. 1. 0. 0. 
2 380. 150. 100. 1. o. o. 

Initial Gas Pressure Ratios 

Vol 
# Air Ar He H Kr N 0 Xe 

def 1. o. 0. 0. o. a. o. o. 
1 1. 0. 0. 0. o. o. o. o. 
2 1. o. 0. o. 0. 0. 0. 0. 

·.--..... 
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Time DT 
Int Min 

Run Control Parameters (Seconds) 

DT DT End Print Graph Max 
Max Ratio Time Int Int CPU 

1 0.000 0.002 1. 3. 500. 0. 01 6000. 

Control Parameters Menu 

Parameter Value 

Restart Time (sec) 0 
Restart Time Step # 0 
Restart Time Control NEW 
Revap. Fraction 0 
Min. NC HT Coeff. 0 
Reference Pressure 0 
Ice Temperature 0 
Ice Density 0 

Graphs 

Graph Curve Number 
# Title Mon 1 2 3 

1 REACTOR AND PRE PRl PR2 
2 PORV STEM POSIT VTlV 
3 PRESSURIZER & R TL2 TLl 
4 RELIEF FLOW RAT FL2 

Dump 
Int 

o. 

4 

CA:~E H'L 

-· 
·':": 5 

--,~ 
; ! 

,. 
• I 
'--
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CA 5[ 

Control Volumes 

Vol Vol Elev Ht Hyd. D. Pl Area 
# Description (ft3) (ft) (ft) (ft) (ft2) 

1 PRESSURIZER 1800. 104. 60. 7. 40. 
2 RCS 10812. 90. 14. 10. 80. 

Fluid Boundary Conditions - Table 1 

Press. Temp. Flow· ON OFF 
BC# Description (psia) FF (F) FF (lbm/s) FF Trip Trip 

lP PORV TO PRT 115. 80 
2P RH3 TO PRT 115. 80 

Fluid Boundary Conditions - Table 2 

Liq. v Stm. Drop D Cpld Flow Heat 
BC# Frac. FF P.R. FF (in~ FF BC# Frac. FF (Btu/s) FF 

lP 1. 0.005 
2P 1. 0.005 

Fluid Boundary Conditions - Table 3 
Gas Pressure Ratios 

BC# Air FF Ar FF He FF H2 FF 

lP 1. 
2P 1. 

Fluid Boundary Conditions - Table 4 
Gas Pressure Ratios 

BC# Kr FF N2 FF 02 FF Xe " 
lP 
2P 

··~ .. -~ 
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CA~E H 3 

Flow Paths - Table 1 

F.P. Vol Elev Ht Vol Elev Ht 
# Description A (ft) (ft) B (ft/ (ft) 

1 SURGE LINE 2 97. 1. 1 105. 1. 
2 RELIEF LINE 1 155. 0.5 lP 87. 0.22 
3 RH3 TO PRT 2 97. 0.2 2P 87. 0.22 

Flow Paths - Table 2 

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

# (ft2) (ft) {ft) (ft) Model Frac. Opt 
r:~ 

1 0.75 1. 60. 100. NO -
2 0.00843 0.22 13. 0.1 NO ,-
3 0.0088 0.3 20. 0.1 NO -

Flow Paths - Table 3 

Flow Fwd. Rev. 
Path Loss Loss Comp. ·': 

# Coeff. Coeff. Opt. 
. > 

1 1. 1. OFF 
2 0.01 0.01 OFF 
3 0.01 0.01 OFF 

Cooler/Heater 
.. 

I 
" 

Heater On Off Flow Flow Heat Heat 
cooler Vol. Trip Trip Rate Rate Rate Rate Phs C1 

# Description # # # (CFM) FF (Btu/s) FF Opt J 

lH FOUR SG HEAT 2 1. 3 LTE 
2H ONE RCP HEAT 2 4549. L'I'E 
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CAS€H~ • Valves & Doors 

Flow Open Close Valve 
Valve Path Trip Trip Type Disch. 

# Description # # # # Vol. 

lV PORV 2 1 0 1 lP 
2V RH3 VALVE 3 2 2 2P 

Valve/Door Types 

Valve Stern Loss Flow 
Type Valve Travel Coeff. Area 

# Option Curve curve (ft2) 

1 TIME OPEN 1 2 0.00843 
2 TIME OPEN 4 2 0.0088 

, 

Component Trips 

Trip Sense Sensor Sensor Var. Set Delay Rs et Cond Cond 
# Var. 1 Loe. 2 Loe. Limit Point Time Trip Trip Type 

1 PRESS 2 UPPER 390. 0.5 0 AND 
2 PRESS 2 UPPER 390. o. AND 

Functions 

FF# Description Ind. Var. Dep. Var. Po in ta 

0 Constant - - 0 
1 PORV STEM TRAVE Time (sec) Norm. Stern .· 3 
2 PORV LOSS FACTO Norm. Stern Loss Facto 17 
3 FOUR SG HT RATE RCS TEMPER HT RATE (B 2 
4 RH3 STEM TRAVEL TIME (SEC) NORMALIZED 4 

• 
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Function 
1 

PORV STEM TRAVEL 
Ind. Var.: Time (sec) 

Dep. Var.: Norm. Stem Position 

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

0. o. 1. 5 1. 
100. 1. 

Function 
2 

PORV LOSS FACTOR 
Ind. Var.: Norm. Stern Position 

Dep. Var.: Loss Factor 

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

o. le+lO 0.01 10000. 
0.0667 225. 0.1333 56. 

0.2 25. 0.2667 14. 
0.337 9. 0.4 6.25 

0.4667 4.59 0.5333 3.52 
0.6 2.78 0.6667 2.25 

0.7333 1.86 0.8 1. 56 
0.867 1. 33 0.933 1.15 

1. 1. 

Function 
3 

FOUR SG HT RATE 
Ind. Var.: RCS -TEMPERATURE (F) 

Dep. Var.: HT RATE (BTU/SEC) 

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

150 .1 646650 .1 250 .1 0 . 

:_'- (' c- f(: !) (- I 3 5 8 
CA Sr t-1 ~ 

~I -·. 
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CAr;r: H ?:i 

Function 
4 

RH3 STEM TRAVEL 
Ind. Var.: TIME (SEC) 

Dep. Var.: NORMALIZED STEM TRAVEL 

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

o. 0. 0.8 o.a 
2.1 0.55 100. 0.55 

Volume Initial Conditions 

Relative Liquid Ice Ice 
Vol Pressure Temp. Humidity Volume Volume Surf. A. 

# (psia) ( F) (%) Fractio Fract. (ft2) 

def 14.7 80. 60. o. 
1 364. 200. 100. 1. 
2 380. 200. 100. 1. 

Initial Gas Pressure Ratios 

Vol 
# Air Ar He H Kr N 0 

def 
1 
2 

Time DT 
Int Min 

1. o. o. o. o. 0. 
1. 0. o. o. o. 0. 
1. o. o. o. o. o. 

Run Control Parameters (Seconds) 
, I 

DT DT End Print Graph Max 
Max Ratio Time Int Int CPU 

1 0.000 0.002 1. 2.3 500. 0.01 6000. 

0. 
o. 
o. 

Xe 

o. 
0. 
o. 

Dump 
Int 

o. 

o. 
o. 
o. 

o. 
o. 
o. 

.. : ~·. 

• 

• 

• 
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~ 

I Control Parameters Menu 

Parameter Value 

Restart Time (sec) 0 
Restart Time Step # 0 
Restart Time Control NEW 
Revap. Fraction 0 
Min. NC HT Coeff. 0 
Reference Pressure 0 
Ice Temperature 0 
Ice Density 0 

Graphs 

Graph 
# Title Mon 1 

• 
1 REACTOR AND PRE PRl 
2 PORV AND RH3 ST VTlV 
3 PRESSURIZER & R TL2 
4 RELIEF FLOW RAT FL2 

S - C- P c- MD C - ! ?:. :: S 
CA5t; ff 3 

'~-

Curve Number ;,"' 

' 
2 3 4 

PR2 
VT2V 
TLl 
FL3 

5 
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REACTOR AND PRESSURIZER PRESSURE 
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PRESSURIZER & REACTOR TEMPERATURE 
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Control Volumes 

Vol Vol Elev Ht Hyd. D. Pl Area 
# Description (ft3) (ft) (ft) (ft) (ft2) 

1 PRESSURIZER 1800. 104. 60. 7. 40. 
2 RCS 10812. 90. 14. 10. 80. 

Fluid Boundary Conditions - Table 1 

Press. Temp. Flow ON OFF 
BC# Description (psia) FF (F) FF (lbm/s) FF Trip Trip 

lP PORV TO PRT 115. 80 
2P RH3 TO PRT 115. 80 

Fluid Boundary Conditions - Table 2 

Liq. v Stm. Drop D Cpld Flow Heat 
BC# Frac. FF P.R. FF (in) FF BC# Frac. FF (Btu/s) FF 

lP 1. 0.005 
2P 1. 0.005 

Fluid Boundary Conditions - Table 3 
Gas Pressure Ratios 

BC# Air FF Ar FF He FF H2 FF 

lP I 1. 
2P 1. 

Fluid Boundary Conditions - Table 4 
Gas Pressure Ratios 

BC# Kr FF N2 FF 02 FF. Xe FF 

lP 
2P 
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CASE Hl;-

Flow Paths - Table 1 

F.P. Vol Elev Ht Vol Elev Ht 
# Description A (ft) (ft) B (ft) (ft) 

1 SURGE LINE 2 97. 1. 1 105. 1. 
2 RELIEF LINE 1 155. 0.5 lP 87. 0.22 
3 RH3 TO PRT 2 97. 0.2 2P 87. 0.22 

Flow Paths - Table 2 

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

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

1 0.75 1. 60. 100. NO 
2 0.00843 0.22 13. 0.1 YES 
3 0.0088 0.3 20. 0.1 NO 

Flow Paths - Table 3 

Flow Fwd. Rev. 
Path Loss Loss Comp. 

# Coeff. Coeff. Opt. 

1 1. 1. OFF 
2 1. 1. ON 
3 0.01 0.01 OFF 

Cooler/Heater 

Heater On off Flow Flow' Heat Heat 
Cooler Vol. Trip Trip Rate Rate Rate Rate Phs c 

# Description # # # (CFM) FF (Btu/s) FF Opt 

lH FOUR SG HEAT 2 1. 3 LTE 
2H ONE RCP HEAT 2 4549. LTE 

· .. 

• 
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Valves & Doors 

Flow Open 
Valve Path Trip 

# Description # # 

lV PORV 2 1 
2V RH3 VALVE 3 2 

Valve/Door Types 

Valve Stern Loss 
Type Valve Travel Coeff. 

# Option curve Curve 

1 TIME OPEN 1 2 
2 TIME OPEN 4 2 

Close Valve 
Trip Type 

# # 

0 1 
2 

Flow 
Area 
(ft2) 

0.00843 
0.0088 

l - p ( - f(' D ('- I ~~ :: 6 

CA 5E H't 

Disch. 
Vol. 

lP 
2P 

, 
Component Trips 

Trip Sense Sensor Sensor Var. Set Delay Rs et Cond Cond 
# Var. 1 Loe. 2 Loe. Limit Point Time Trip Trip Type 

1 PRESS 2 UPPER 390. 0.5 0 AND 
2 PRESS 2 UPPER 390. o. AND 

Functions 

FF# Description Ind. Var. Dep. Var. Points 

"c) Constant - - 0 
1 PORV STEM TRAVE Time (sec} Norm. Stern 3 
2 PORV LOSS FACTO Norm. stem Loss Facto 17 
3 FOUR SG HT RATE RCS TEMPER HT RATE (B 2 
4 RH3 STEM TRAVEL TIME (SEC} NORMALIZED 4 



H200P440 
14:05:39 26-APR-94 
GOTHIC Version 4.0 - August 1993 

Function 
1 

PORV STEM TRAVEL 
Ind. Var.: Time (sec) 

Dep. Var.: Norm. Stem Position 

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

o. 0. 1.5 
100. 1. 

-
Function 

2 
PORV LOSS FACTOR 

Ind. Var.: Norm. Stem Position 
.Dep. Var.: Loss Factor 

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

c: - c- F' c- ft D (- I 3:: s I 

CA SE Hit 

Var. 

1. 

Var. 

0. le+lO 0.01 10000. 
0.0667 225. 0.1333 56. 

0.2 25. C'.2667 14. 
0.337 9. 0.4 6.25 

0.4667 4.59 0.5333 3.52 
0.6 2.78 0.6667 2.25 

0.7333 l. 86 0.8 1. 56 
0.867 1. 33 0.933 1.15 

1. 1. 

Function 
3 

FOUR SG HT RATE 
Ind .. Var.: RCS TEMPERATURE (F) 

Dep. Var.: HT RATE (BTU/SEC) 

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

150.1 646650.1 250 .1 o. 

• 
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Function 
4 

RH3 STEM TRAVEL 
Ind. Var.: TIME (SEC) 

Dep. Var.: NORMALIZED STEM TRAVEL 

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

0. o. 1.1 0.85 
. 2 .1 0.6 100. 0.6 

Volume Initial Conditions 

c- R c- Pl D (- I 3 :S8 
CA<;r= H4 

Relative Liquid Ice Ice 
Vol Pressure Temp. Humidity Volume Volume Surf. A.: 

# (psia) ( F) (%) Fractio Fract. ( ft2) .-' 

def 14.7 80. 60. o. 
1 364. 440. 100. 1. 
2 380. 200. 100. 1. 

Initial Gas Pressure Ratios 

Vol 
# Air Ar He H Kr N 0 

def 
1 

·2 

Time DT 
Int Min 

1. o. o. o. o. o. 
1. o. o. o. o. o. 
1. o. o. o. o. 0. 

Run Control Parameters (Seconds) 

DT DT End Print Graph Max 
Max Ratio Time Int Int CPU 

1 0.000 0.002 1. 2.3 50-0. 0.01 6000. 

0. "' 
0. 
0. 

Xe 

o. 
o. 
o. 

Dump 
Int 

o. 

o. 
o. 
o. 

o. 
0. 
o. 
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Con"trol Parameters Menu 

Parameter Value 

Restart Time (sec) 0 
Restart Time Step # 0 
Restart Time Control NEW 
Revap. Fraction 0 
Min. NC HT Coeff. 0 
Reference Pressure 0 
Ice Temperature 0 
Ice Density 0 

Graphs 

Graph 
# Title Mon 1 

1 REACTOR AND PRE PRl 
2 PORV AND RH3 ST VTlV 
3 PRESSURIZER & R TL2 
4 r..ELIEF FLOW RAT FL2 

. ___ ... 

curve 
2 

PR2 
VT2V 
TLl 
FL3 

c - R c- rn D C - I 3 5 8 
CA$£ Hlt 

Number 
3 4 5 
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CASE Hlt 
PORV AND RH3 STEM POSITION 
VT1V VT2V 
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CASE Ht 

PRESSURIZER & REACTOR TEMPERATURE 
TL2 TL 1 
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Control Volumes 

Vol Vol Elev Ht Hyd. D. Pl Area 
# Description (ft3) (ft) (ft) (ft) (ft2) 

1 PRESSURIZER 1800. 104. 60. 7. 40. 
2 RCS 10812. 90. 14. 10. 80. 

Fluid Boundary Conditions - Table 1 

Press. Temp. Flow ON OFF 
BC# Description (psia) FF ( F) FF (lbm/s) FF Trip Trip 

lPIPORV TO PRT I 115 .1 . I sol I I I I 

Fluid Boundary Conditions - Table 2 

Liq. V Stm. Drop D Cpld 
BC# Frac. FF P.R. FF (in) FF BC# 

lP 

BC# 

1. 0.005 

Fluid Boundary Conditions - Table 3 
Gas Pressure Ratios 

Air FF Ar· FF He FF H2 

lP 1. 

BC# 

lP 

Fluid Boundary Conditions - Table 4 
Gas Pressure Ratios 

Kr FF N2 FF 02 FF Xe 

Flow Heat 
Frac. FF (Btu/s) FF 

FF 

FF 

• 



S- (-RC- f'YiDC- /358 

C A SE H s 

Flow Paths - Table 1 •• F.P. Vol Elev Ht Vol Elev Ht 
# Description A {ft) {ft) B (ft) (ft). 

1 SURGE LINE 2 97. 1. 1 105. 1. 
2 RELIEF LINE 1 155. 0 • .5 1.P 87. 0.22 
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rASt. HS 

Flow Paths - Table 2 

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

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

1 0.75 1. 60. 100. NO -
2 0.01686 0.22 13. 0.1 YES -

Flow Paths - Table 3 

F],.ow Fwd. Rev. 
Path Loss Loss Comp. 

# Coeff. Coeff. Opt. 

1 1. 1. OFF 
2 1. 1. ON 

Cooler/Heater 

Heater On Off Flow Flow Heat Heat 
Cooler Vol. Trip Trip Rate Rate Rate Rate 

# Description # # # (CFM) FF (Btu/s) FF 

lH FOUR SG HEAT 2 1. 3 
2H ONE RCP HEAT 2 4549. 

Valves & Doors 

Flow Open Close Valve 
Valve. Path Trip T~ip Type Disch. 

# Description # # # # Vol. 

lV IPORV I 2 I 1 I 0 I 1 I lP 

LTE 
LTE 



• 

Valve/Door Types 

Valve Stern Loss 
Type Valve Travel Coeff. 

# Option Curve Curve 

1 TIME OPEN 1 2 
2 TIME OPEN 4 2 

Flow 
Area 
(ft2) 

0.01686 
0.0088 

s~ C- RC- t'Y)DC- /~So 

CA <;E HS 
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CA5£ HS 

Component Trips 

Trip Sense Sensor Sensor Var. Set Delay Rs et Cond 
# Var. 1 Loe. 2 Loe. Limit Point ri:ime Trip Trip 

·-
1 PRESS 2 UPPER 390. 0.5 0 
2 PRESS 2 UPPER 390. 0. 

-Functions 

FF# Description Ind. Var. Dep. Var. Points 

0 Constant - - 0 
1 PORV STEM TRAVE Time (sec) Norm. Stem 3 
2 PORV LOSS FACTO Norm. Stem Loss Facto 17 
3 FOUR SG HT RATE RCS TEMPER HT RATE (B 2 
4 RH3 STEM TRAVEL TIME (SEC) NORMALIZED 4 

Function 
1 

PORV STEM TRAVEL 
Ind. Var.: Time (sec) 

Dep. Var.: Norm. Stem Position 

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

0. o. 1. 5 1. 
100. 1. 

Function 
2 

PORV LOSS FACTOR 
Ind. Var.: Norm. stem Position 

Dep. Var.: Loss Factor 

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

o. le+lO 0.01 10000. 
0.0667 225. 0.1333 56. 

0.2 25. 0.2667 14. 
0.337 9. 0.4 6.25 

0.4667 4.59 0.5333 3.52 
0.6 2.78 0.6667 2.25 

0.7333 1.86 0.8 1.56 
0.867 1. 33 0.933 1.15 

1. 1. 

Cond 
Type 

AND 
AND 

• 
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CASf HS 

Function 
3 

FOUR SG HT RATE 
Ind. Var.: RCS TEMPERATURE {F} 

Dep. Var.: HT RATE {BTU/SEC} 

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

150 .1 646650 .1 250 .1 o. 

Function 
4 

RH3 STEM TRAVEL 
Ind. Var.: TIME (SEC) 

Dep. Var.: NORMALIZED STEM TRAVEL 

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

o. o. 1.1 0.85 
2.1 0.6 100. 0.6 

Volume Initial Conditions 

Relative Liquid Ice Ic~. 
Vol Pressure Temp. Humidity Volume Volume surf. ·:.A. 

# (psia) ( F) (%) Fractio Fract. (ft2) 

def 14.7 80. 60. o. o. o. 
1 364. 440. 100. 1. o. 0. 
2 380. 200. 100. 1. o. o. 

Initial Gas Pressure Ratios 

Vol 
# Air Ar He H Kr N 0 Xe 

def 1. o. o. o. o. o. a. o. 
1 1. 0. o. 0. o. o. o. o. 
2 1. o. o. o. o. 0. 0. o. 

• 

. ..-· 

, I 

'. i 

I 

I 

I 
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s- c- R (- r0 D (- I 3 7; 8 
tA <;r;· N 5 

Time DT 
Int Min 

Run Control Parameters (Seconds) 

DT DT End Print Graph Max 
Max Ratio Time Int Int CPU 

1 0.000 0.002 3. 500. 0.01 6000. 

Control Parameters Menu 

Parameter Value 

Restart Time (sec) 0 
Restart Time Step # 0 
Restart Time Control NEW 
Revap. Fraction 0 
Min. NC HT Coeff. 0 
Reference Pressure 0 
Ice Temperature 0 
Ice Density 0 

Graphs 

Graph Curve Number 
# Title Mon 1 2 3 

1 REACTOR AND PRE PRl PR2 
2 PORV STEM POSIT VTlV 
3 PRESSURIZER & R TL2 TLl 
4 RELIEF FLOW RAT FL2 

Dump 
Int 

0. 

4 5 

• 
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CASE HS 

Q) 
u 
c 
Cl:S .. --~ 
0 
Q) 

> ·.;::::; 
Cl:S 
Q) 

a: 

PORV STEM POSITION 
VT1V 

I 0 I I 

co . --.... --.. , _ ...... -... --:- -... -. ---.. - . --.. --. - -- l- - . - - - - - - - - - -:- • - - - . - - - . - - . 
I I I I 

' . . . 
I I I I 

I I I I 

I I I I 

I I I I 
I I I O 

I I I I 

I I I I 

I I I I CD , , , , -----------,-------------.------------- - ----------,-------------.-------------

""2"' - - - •. - - - - - - ~ - - - - - - - - - - - - .: . - - - . - - - - - --~ - - - - -- - - - - - - ~ - - - - - - - - - - - - ., - - - - - - - - - - - - -

C\J ···················-···· ········-····-·········-······-······-··············· 

GOTHIC4.0 
Time (sec) 

05/18/94 12:26:02 

·-· 

• 

• 



• 

H20SATRF 
12:53:2918-MAY-94 
GOTHIC Version 4.0 - August 1993 

s - c- R c- MDC- I 3 s 8 
CA s~ tr 5 

PRESSURIZER & REACTOR TEMPERATURE 
TL2 TL1 
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OPS~G 
·~E-87-3567 

Nuclear Department 

April 10, 1987 

--------

Crosby Valve Company 
43 Kendrick Street 
P.O. Box 308 
Wrentham, ~-~ 02093 

ATTN: Mr. s. Shivers 

Dear Mr. Shivers: 

PSE~G P.O. NO. Pl-146795 
CROSBY FACTORY ORDER NO. N-70631 
SALEM GENERATING STATION 

---· -

Per your conYersation of April 1, 1~87 with Mr. Hawkins 
please find attached the revised data sheet which will allow 
Crosby to initiate a new DS-C drawing and applicable valve 
aseembly number for existing valve assembly H-53237, for 
which the spring pressure setting h5s been changed to 375 
psig. 

The following spring and washer information may be of value 
in assigning the new spring and ~asher part numbers. 

PSE&G Purchase Order No. 901850, Spring P/N 460, Washer 
P/N 9669B. 

Sincerely, 

fl~ 
R. L. Gura 
Manager - Engineering 

RDH:cdc 

Attachment 

C A. Rollo - Crosby Valve and Gage Company 
E&PB Controls Records Center 

egS 

The Energy People 

.. 
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FORM NC.DE-AP.ZZ-0010-1 

CERTIFICATION FOR DESIGN VERIFICATION 

S-C-RC-MDC-1358 

SUMMARY S'T ATEMENT 

CALCULATION S-C-RC-MDC-1358 WAS PERFORMED TO DETERMINE THE 
REACTOR BELT-LINE PEAK PRESSURE BY CALCULATING THE RCS 
PRESSURE AT THE LOCATION OF THE TRANSMITTER. THIS CALCULATION 
WAS PERFORMED USING GOTHIC COMPUTER CODE. FOR THE LOW 
TEMPERATURE OVER PRESSURE (LTOP) EVENT, EIGHT SEPARATE CASES 
( 3 MASS AND 5 TEMPERATURE) WERE CONSIDERED. FAILURES OF PORV 

AND THE RHR SYSTEM RELIEF VALVES WERE CONSIDERED FOR VARIOUS 
CONDITIONS OF PRESSURE AND TEMPERATURE FOR THE PRESSURIZER 
AND THE REACTOR. 

EFFECTIVE AREAS OF VALVES WERE CALCULATED UTILIZING PIPING 
AND VALVE GEOMETRY. A TABLE CO-RELATING STEM POSITION VS LOSS 
FACTOR WAS DEVELOPED FOR THE VALVES USING THEIR RESPECTIVE 
EFFECTIVE AREAS. THE NATURAL HEAT TRANSFER CO-EFFICIENT 
BETWEEN SECONDARY AND PRIMARY SIDE WAS OBTAINED FR.OM A 
WESTINGHOUSE REPORT. 

SEE CONTINUATION SHEET 
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INPUTS USED FOR GOTHIC COMPUTER PROGRAM SUCH AS FLOW RATE, 
FLOW AREA, LINE SIZES, SYSTEM PRESSURES AND TEMPERATURES ETC. 
WERE VERIFIED. THE SYSTEM CURVE FOR THE PRESSURE DEPENDANT 
STEM POSITION OF THE RH3 RELIEF VALVE, WHICH WAS DEVELOPED 
USING ITERATIVE PROCESS WAS ALSO VERIFIED. CO-RELATION 
BETWEEN PRESSURE AND MASS FLOW RATE ON THE OuTPUT GRAPHS WERE 
VERIFIED USING HAND CALCULATION. 

THE OUTPUT OF GOTHIC APPEARS CONSISTENT WITH THE INPUT VALUES 
USED. ASSUMPTIONS USED IN THE CALCULATION FOR THE HEAT INPUT 
TO THE PRIMARY SIDE, ON RESISTANCE OF TUBEWALL AND THE FORCED 
CONVECTION, ARE CONSERVATIVE. 
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HOPE CREEK OQ OQs OQsh OF OR f:PN/A 
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I ~ D c;-c I '19 ~ 
Date 
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Date 
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Date 
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If the calculation is either Q-List, Q, Qs, Qsh, F, R, or Important to 
Safety "YES", completion of the Certification for Design Verification 
(Form NC.DE-AP.ZZ-0010-1) is required. 
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Control Volumes 

Vol Vol Elev Ht Hyd. D. Pl Area 
# Description (ft3) (ft) (ft) (ft) (ft2) 

1 PRESSURIZER 1800 .1 104. 60. 7 . 40. 
2 RCS 10812.1 90. 14. 10. 80. 

Fluid Boundary Conditions - Table 1 

Press. Temp. Flow ON OFF 
BC# Description (psia) FF (F) FF (lbm/s) FF Trip Trip 

lF SI INJEC. FLOW 400. 70 77.78 
2P PORV TO PRT 115. 80 

Fluid Boundary Conditions - Table 2 

Liq. v Stm. Drop D Cpld Flow Heat 
BC# Frac. FF P.R. FF (in) FF BC# Frac. FF (Btu/s) FF 

lF 1. 1. 
2P 1. 0.005 

Fluid Boundary Conditions - Table 3 
Gas Pressure Ratios 

BC# Air FF Ar FF He FF H2 FF 

lF 1. 
2P 1. 

Fluid Boundary Conditions - Table 4 
Gas Pressure Ratios 

BC# Kr FF N2 FF 02 FF Xe FF 

lF 
2P 
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Flow Paths - Table 1 

F.P. Vol Elev Ht Vol Elev Ht 
# Description A (ft) (ft) B (ft) (ft) 

1 SURGE LINE 2 97. 1. 1 105. 1. 
2 SI LINE 2 97. 0.2 lF 97. 0.2 
3 RELIEF LINE 1 155. 0.5 2P 87. 0.22 

Flow Paths - Table 2 
< 

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

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

1 0.75 1. 60. 100. NO -
2 0.1 0.2 10. 10. NO -
3 0.00843 0.22 13. 0.1 YES -

Flow Paths - Table 3 

Flow Fwd. Rev. 
Path Loss Loss Comp. 

# Coeff. Coeff. Opt. 

1 1. 1. OFF 
2 1. 1. OFF 
3 0.01 0.01 ON 

Valves & Doors 
·• 

Flow Open Close Valve 
Valve Path Trip Trip Type Disch. 

# Description # # # # Vol. 

lV IPORV I 3 I 1 I 0 I 1 I 2P 



C-(-k(- rni)C-1413 

Valve/Door Types 

Valve Stem Loss Flow 
Type Valve Travel Coeff. Area 

# Option curve Curve (ft2) 

1 TIME OPEN 1 2 0.00843 
2 TIME OPEN 3 2 0.0088 
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Component Trips 

Trip Sense Sensor Sensor Var. Set Delay Rs et Cond Cond 
# Var. 1 Loe. 2 Loe. Limit Point Time Trip Trip Type 

1 PRESS 2 UPP.ER 390~ 0.5 0 AND 
2 PRESS 2 UPPER 390. o. AND 

Functions 

FF# Description Ind. Var. Dep. Var. Points 

0 Constant - - 0 
1 PORV STEM TRAVE Time (sec) Norm. Stem 3 
2 PORV LOSS FACTO Norm. Stem Loss Facto 17 
3 RH3 STEM TRAVEL TIME (SEC) RH3 STEM T 3 

Function 
1 

PORV STEM TRAVEL 
Ind. Var.: Time (sec) 

Dep. Var.: Norm. Stem·Po:;ition 

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

o. o. 1. 5 1. 
100. 1. 

Function 
2 

PORV LOSS FACTOR 
Ind. Var.: Norm. Stem Position 

c Dep. Var.: Loss Factor 

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

o. le+lO 0.01 10000. 
0.0667 225. 0.1333 56. 

0.2 25. 0.2667 14. 
0.337 9. 0.4 6.25 

0.4667 4.59 0.5333 3.52 
0.6 2.78 0.6667 2.25 

0.7333 1. 86 0.8 1. 56 
0.867 1. 33 0.933 1.15 

1. 1. • 
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Function 
3 

RH3 STEM TRAVEL 
Ind. Var.: TIME {SEC) 

Dep. Var.: RH3 STEM TRAVEL 

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

o. o. 1.2 0.586 
100. 0.586 

Volume Initial Conditions 

Relative Liquid Ice Ice 
Vol Pressure Temp. Humidity Volume Volume Surf. A. 

# (psia) (F) ( % ) Fractio Fract. Ctt2) 

def 14.7 80. 60. o. o. o. 

• 
1 364. 440. 100 . 1. o. o. 
2 380. 70. 100. 1. o. , o. 

-
Initial Gas Pressure Ratios .. ( 

., 

Vol 
Xe! # Air Ar He H Kr N 0 

i 
>, 

def 1. o. o. o. o. o. o. o. 
1 1. o. o. o. o. o. o. o. 
2 1. o. o. 0. o. o. o. o. 

Run Control Parameters (Seconds) 

Time OT OT OT End Print Graph Max Dump 
Int Min Max Ratio Time Int Int CPU Int 

1 0.000 0.01 1. 5. 500. 0.05 10000 0. 
2 o.ooo 0.05 1. 10. 500. 0.05 10000 o. 

• 
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Control Parameters Menu 

Parameter Value 

Restart Time (sec) 0 
Restart Time Step # 0 
Restart Time Control NEW 
Revap. Fraction 0 
Min. NC HT Coeff. 0 
Reference Pressure 0 
Ice Temperature 0 

·Ice Density 0 

Graphs 

Graph Curve Number 
# Title Mon 1 2 3 4 5 

1 SI FLOW = 560 G PR2 PRl 
2 PORV STEM POSIT VTlV 
3 PRESSURIZER & R TL2 TLl 
4 RELIEF FLOW RAT FLJ 
5 SI FLOW RATE FV2 FL2 

• 
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Vol 
# Description 

1 PRESSURIZER 
2 RCS 

,.,. - - 1:°- p f 

August 1993 

Control Volumes 

Vol Elev 
(ft3) (ft) 

180.0. 104. 
10812. 90. 

r,,... ,- r - 1~. -:. 

Ht Hyd. D. Pl Area 
(ft) (ft) (ft2) 

60. 7. 40. 
14. 10. 80. 

Fluid Boundary Conditions - Table 1 

Pr.ess. Temp. Flow ON OFF 
BC# Description (psia) FF ( F) FF (lbm/s) FF Trip Trip 

lF SI INJEC. FLOW 400. 70 93.75 
2P PORV TO PRT 115. 80 

Fluid Boundary Conditions - Table 2 

Liq. v Stm. Drop D Cpld Flow Heat 
BC,, Frac. FF P.R. FF (in) FF BC# Frac. FF (Btu/s) FF 

lF 1. 1. 
2P 1. 0.005 

Fluid Boundary Conditions - Table 3 
Gas Pressure Ratios 

BC# Air FF Ar FF He FF H2 FF 

lF 1. 
2P 1. ! 

Fluid Boundary conditions - Table 4 
Gas Pressure Ratios 

BC# Kr FF N2 FF 02 FF Xe FF 

lF 
2P 
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Flow Paths - Table 1 

F.P. Vol Elev Ht Vol Elev Ht 
# Description A (ft) (ft) B (ft) (ft) 

1 SURGE LINE 2 97. 1. 1 105. 1. 
2 SI LINE 2 97. 0 .. 2 lF 97. 0.2 
3 RELIEF LINE 1 155. 0.5 2P 87. 0.22 

Flow Paths - Table 2 

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

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

1 0.75 1. 60. 100. NO -
2 0.1 0.2 10. 10. NO -
3 0.00843 0.22 13. 0.1 YES -

Flow Paths - Table 3 

Flow Fwd. Rev. 
Path Loss Loss Comp. 

# ·coeff. Coeff. Opt. 

1 1. 1. OFF 
2 1. 1. OFF 
3 0.01 0.01 ON 

Valves & Doors 

Flow Open Close Valve 
Valve Path Trip Trip Type Disch. 

# Description # # # # Vol. 

lV I PORV I 3 I 1 I 0 I 1 I 2P 

• 
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Valve/Door Types 

Valve Stem Loss Flow 
Type Valve Travel Coeff. Area 

# Option Curve Curve (ft2) 

1 TIME OPEN 1 2 0.00843 • 2 TIME OPEN 3 2 0.0088 

------
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Component Trips 

Trip Sense Sensor Sensor Var. Set Delay Rs et Cond Cond 
# Var. 1 Loe. 2 Loe. Li:nit Point Time Trip Trip Type 

1 PRESS 2 UPPER 390. 0.5 UNDE AND 
2 PRESS 2 UPPEP. 390. o. AND 

Functions 

FF# Description Ind. Var. Dep. Var. Points 

0 Constant - - 0 
1 PORV STEM TRAVE Time (sec) Norm. Stem 3 
2 PORV LOSS FACTO Norm. Stem Loss Facto 17 
3 RH3 STEM TRAVEL TIME (SEC) RH3 STEM T 3 

Function 
1 

PORV STEM TRAVEL 
Ind. Var.: Time (sec) 

Dep. Var.: Norm. Stem Position 

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

o. 0. 1. 5 1. 
100. 1. 

Function 
2 

PORV LOSS FACTOR 
Ind. Var.: Norm. Stem Position 

Dep. Var.: Loss Factor 

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

o. le+lO 0.01 10000. 
0.0667 225. 0.1333 56. 

0.2 25. 0.2667 14. 
0.337 9. 0.4 6.25 

0.4667 4.59 0.5333 3.52 
0.6 2.78 0.6667 2.25 

0.7333 1. 86 0.8 1.56 
0.867 1. 33 0.933 1.15 

1. 1. 
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Function 
3 

RH3 STEM TRAVEL 
Ind. Var.: TIME (SEC) 

Dep. Var.: RH3 STEM TRAVEL 

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

o. o. 1. 2 0.'586 
100. 0.586 

-
Volume Initial Conditions 

Relative Liquid Ice Ice 
Vol Pressure Temp. Humidity Volume Volume Surf. A. 

# (psia) (F) (%) Fractio Fract. (ft2) 

def 14.7 80. 60. o. o. o. 
1 364. 440. 100. 1. o. o. 
2 380. 70. 100. 1. o. o. 

• Initial Gas Pressure Ratios 

Vol 
# Air Ar He H Kr N 0 Xe 

def 1. o. o. 0. o. o. o. o. 
1 1. o. o. 0. o. o. o. o. 
2 1. o. o. o. o. o. o. o. 

Run Control Parameters: (Seconds) 

Time OT OT OT End Print Graph Max Dump 
Int Min Max Ratio Time Int Int CPU Int 

1 o.ooo 0.01 1. 5. 500. 0.05 10000 o. 
2 0.000 0.1 1. 100. 500. 0.5 10000 o. 

• 
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Control Parameters Menu 

Farameter Value 

Restart Time (sec) 0 
Restart Time Step # 0 
Restart Time Control NEW 
Revap. Fraction 0 
Min. NC HT Coeff. 0 
Reference Pressure 0 
Ice Temperature 0 
Ice Density 0 

Graphs 

Graph Curve Number "i'_~~ 

# Title Mon 1 2 3 4 5 
·.'I,' 

1 SI FLOW = 675 G PR2 PRl 

• 2 PORV STEM POSIT VTlV 
3 PRESSURIZER & R TL2 TLl 
4 RELIEF FLOW RAT FL3 
5 SI FLOW RATE FV2 FL2 

• 
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(signature of Manager/Supervisor) 

Design Verifier Assigned By Si~ture of Design Verifier I Date 
(signature of Manager/Supervisor) 

Design Verifier Assigned By Si9t12lture of Design Verifier I Date 
(signature of Manager/Supervisor) 
*If the Functional Manager/Supervisor acts as the Design Verifier, the 
signature of the next higher level of technical management is required. 
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REFERENCE DOCUMENT NO. /RF:'-/. J - C- l<C - fll !Y'- - I Lf I 3 

COMMENTS RESOLUTION 

f\1~ N( ft· 

IL p~ IL./!6/CJ4 
SUBMITTED BY DATE RBSOLVBD BY DATB 

. , 

- -
/ 

Acceptance 
of 

Resolution 
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