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1. INTRODUCTION

This report documents B&W's best estimate blind prediction for the Loss-of
Fluid-Test (LOFT) L3-1 small break Standard Problem with a nuclear core.!

" The LOFT facility? and L3-1 test were modeled using the CRAFT2, Versiom 9.3,
computer code.3 The computer code and the model with Bernmoulli-Moody
Discharge Model with discharge coefficient (Cp) of 0.6 for all phases are
identical to those as presented to Nuclear Regulatory Commission (NRC) prior
to the test.“ However, a second case, which utilized a Cp of 0.9 for steam
flow, was also run and is considered to be B&W's best estimate blind prediction.
Within the predicted transient, the switch from Cp of 0.6 to Cp of 0.9 was
made after the leak flow was observed to have stabilized to a pure steam
discharge. Prior to that point in the transient, the Cp of 0.6 was utilized.
The model change is consistent with the outstanding concerns identified in
reference 4. The model, the results with each discharge coefficient,

and a brief system description are presented herein.

1629 005
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2. LOFT L3-1 SYSTEM SUMMARY

The LOFT L3-1 s- a and initial conditions are as presented in references 1 and
2. The ptin;ry side of the LOFT facility ie comprised of a reactor vessel with
a 5.5 feet, 50 MW(t) nuclear core, and a single intact loop containing

a pressurizer. an inverted U-tube steam generator, and two primary coolant pumps
in-parallel. 1In addition, a dead-ended broken loop hot leg contains a simulated
pump and a simulated ;team generator. Further, a C.002214 £t? orifice upstream
of a quick-opening blowdoqn valve (QOBV) in the broken loop cold leg is used

to simulate the small break. The QOBV discharges to a pressure suppression tank.

The total primary system volume is 272 ft3,

The emergency core cooling system (ECCS) consists of a high pressure injection
ay;tem (HPIS), a low pressure injection system'(LPIS). and an accumulator (i.e.,
core flood tank). All the ECCS are aligned to inject torated water into the
intact loop cold leg piping downstream of the primary coolant pumps.

2.1, Initial Conditions
The izitial condition for the L3-1 test are as follows:

Flowrate - 3.8 x 10° 1bm/hr (10,000 gpm)

Pressure, upper plenum - 2177.96 psia ,

Pressure, secondary - 750 psia* 629 006
AP, across pumps - 67.56 psid

Tave' primary - 560°F

Temperature, core inlet - 542.48°F

Temperature, core outlet - 577.71°F

Temperature, secondary - 510°F*

Power level - 50 MW (t)

Power history - 40 Lffective Full Power Hours, minimum

*These values were obtained per a telephone conversation between D. Jarrell of
EGSG/LOFT and C. Motloch on 10/12/79.
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2.2. Initiating Sequence of Events

The sequence of events leading up to the initiation of the test berins with scramming
the reactor. When the rod bottom lights are observed to be om, the following
actions are taken concurrently:

1. The QOBV is opened, thus initiating the break. This valve has an opening
time of from 10 to 50 milliseconds,bu® in this prediction it was assumed to
open instantaneously.

2. The primary coclant pumps are tripped. Their coastdown is controlled by
the flywheel action of the mc“or generator sets down to 750 rpm, after whirh
they coastdown on their own inertia.

3. The steam generator main feedwater is shut off.

4. The steam flow control valve is placed into its automatic mode. The ini-
tial response in the automatic mode will be to begin shutting the steam valve

at a rate of 5% of the full open position per second.
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3. COMPUTER CODES

3.1. CRAFT2, Version 9.3 With LOFT Pump Model

The CRAFTZ3éonputer program was developed to study the transient behavior of

a Nuclear Steam Supply Systeh undergoing a loss-of-coolant accident (LOCA).

The program solves the conservation equations for mass and energy, the continuity
equation, and the equation of state for water. This program is based upon the

CRAFT1 program and is similar to the FLASH programs and the RELAP3 program.

The CRAFT2 program permits the user to select the nodal representation that
results in the best finite differencing of the fluid system to be analyzed.
The program then solves the conservation equations for each node and the momen-
tum equation for each flow path betwean nocdes. The Nuclear Steam Supply System
is simulated in a node-flow path representation. Components with different

thermal-hydraulic characteristics must be simulated as different nodes.

CRAFT2 contains flexible models of all major Nuclear Steam Supply System com-
ponents. Various options as well as user input parameters enable the program
to model the reactor core, reactor cocolant pumps, steam generators, and con-

necting piping in any configuration and operating mode desired.

Version 9.3 of CRAFT2 was utilized because it contains a pump model which was
developed specifically for modeling the LOFT pumps. Version 9.3 is es-
sentially the same as the B&W ECCS Evaluation Model currently in use. User

input for this prediction was selected to yield a best-estimate analysis.
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3.2. TAFY?® Version 20

The code determines the fuel and cladding temperature distribution within a
eylindrical frel rcd. The fuel-cladding gas conductivity, heat transfer coeffi-

cient, and the internal pressure are also determined.

TAFY3 uses a series of ana -tical and empirical-analytical steady-state calcula-
tional models to obtain soiution to heat diffusion equations in one dimension

(radial).
TAFY3 is currently a production code at Babcock & Wilcox.

TAFY3 was utilized to calculate the average fuel pellet temperature of the LOFT

L3-1 nuclear core. This information was input into the CRAFT2 LOFT model.
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4, CRAFT2 LOFT L3-1 MODEL

4.1. Nodal Arrangement

The LOFT major components are shown in Figure 4.1. A noding diagram of the
CRAFT2 LOFT L3-1 computer model is shown in Figure 4.2 and is describec in
Table 1. The model has 18 nodes and 36 flow paths. Except for across

the pump, dual paths are used throughout the model tc allow for counter-
current flow. The secondary side of the steam generator is connected to
the suppression tank (i.e., containment node) to simulate the steam flow

to the LOFT air-cooled condenser. Consequently, to minimize unrealistic
increases in suppression tank back pressure, the volume of that node was

increased by a factor of one hundred.

4.2. Bubble Rise Model

The Wilson Bubble Rise Velocity model is used in all of the primary system

nodes. A multiplier of 2.38 is used in the core unode and 2.0 in the remainder

of the vessel nodes. This approach is consistent with the B&W ECCS Evaluation Model.
The secondary side of the SC has a steam separator, hence, a large bubble

rise velocity is utilized to obtain complete phase separation.

4.3. Discharge Model (Bernoulli-Moody Discharge Model)

Leak flow area = 0.00214 ft?
Leak iiow paths = 32 & 33
Maximum quality to use Bernmoulli = 0.0

Maximum quality for linear interpolation between Bernoulli
and Moody = 0.1%
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The Bernoulli-Moody Discharge Model was utilized for this analysis with the
above values. Two cases were run with different discharge coefficients, i.e.,

CD = 0.6 and CD = 0.9.

In the first case, a CD of 0.6 was maintained constant throughout all phases
of the blowdown transient, i.e., the subcooled, the two-phase and the pure

steam phase. This represents the "locked-in" model as presented to the NRC.“

In the second case, the switch from CD = 0.6 to CD = 0.9 occurs within the
transient only after the leak flow was observed to have stabilized to pure
steam. The CD of 0.9 war then maintained constant throughout the remainder
of the transient. However, as in the first case, during the subcooled and
two-phase blowdown portion of the transient, a CD of 0.6 was utilized. This

second case represents BSW's best estimate predictionm.

The decision to use a steam CD of 0.9 for the best estimate case is based
on two factors. B&W's evaluation of the transient blowdown test of the LOFT
0.6374-inch diameter flow nozzle,which was performed at the Transient Flow
Calibration Facility at Wyle Laboratories] indicates that, wituin test
accuracy, a CD within the range of 0.4 to 1.0 would be appropriate. Also,
based on studies done at B&W, it was concluded that a CD of 0.9 for Moody
“team Flow correlates well with a Homogeneous Equilibrium Model (HEM). It
i3 also expected that, in general, the HEM predicts steam phase blowdo'm
reasonably .ell. .he transient results for both cases are presented in
Section 5. The Wyle nozzle-blowdown test information was nct received
early enough for B&W to properly assess it prior to the NRC's visit to
Lynchburg on November 20, 1979. It should be noted that, as reported

in reference 4, B&W was in the process of evaluating the discharge model

at the time of the NRC's visit,
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4.4, Steam Generator

The steam generator primary side is represented b two nodes and the secondary side
with one node. The initial pressure drop across the steam generator primary

side was calculated using the Low Resistance Orifice Curvez, Figure 92, per
telephone communication with D. Jarrell of EG&G/LOFT. The steam path from the
secondary s;de of the steam generator, path 36, is open at the time of the

reactor trip and starts closing at a rate of 5% of the full open position per
second. An effective steady-state flow area was calculated based on the Moody

er’ 1 flow model. The effective flow area was changed,as a function of
secondary side pressure,consistent with the given steam flow control valve

response characteristics.

4.5. Pump Model

The CRAFT2 pump input was modified to model the specified LOFT pump characteristics.
The two parallel pumps and associated piping were combined into a single equiva-

lent pump node. Pump performance characteristics for each pump were assumed to

be identical.

4.6. ECCS Model

The ECCS is comprised of ome accumulator (core flood tank), one high pressure in-
jection system, and one low pressure injection system. The injection point is
the intact loop cold leg piping downstream of the primary coolant pumps. The
ECCS actuation and performance characteristics are consistent with the specified

initial conditions for this experiment.

1629 012




4.7. Core hodel

The core is modeled as a single node with axial and radial peaking factors of
1.0. An initial average fuel pellet temperature of 1835°F. based on an
average linear heat rate of 6.993 kW/ft, was calculated using the TAFY3,
Version 20..computer code3. The CRAFT2 point kinetics model was not utilized.
Instead, the core heat generation was based on the given 40 Effective Full
Power Hour LOFT decay heat curve®.

4.8. Primary Metal

The transfer of the stored energy in the metal adjacent to the water in the
contrcl volumes was modeled using the CRAFT2 Primary Metal Option. 1In
reference 1, the primary system heat loss to ambient was estimated to be
248 + 20 kW. During the saturated blowdown phase of the transient, this is
equivalent to approximately 15% of the total LOFT system heat generation
(i.e., decay heat plus primary metal heat flow). 2 credit for this heat
loss to ambient was taken in the CRAFT2 model. The relative location of the
heat slabs is depicted in Figure 1 and the heat slab description is given

in Table 2.
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S. DISCUSSION OF RESULTS

As discussed in section 4.3 of this report, two sets of results are presented.

On set represents the model "locked-in" by the NRC and has a discharge model

with CD = 0.6 for Moody steam flow. The second set of results utilizes a

CD = 0.9 for Moody steam flow. The transition to steam flow is predicted to

occur approximately 375.0 seconds into the transient, and it was at this

time in the transient that the value of CD for Moody steam flow was altered.

As requested in reference 1, plots are presented with a 0 to 100 seconds and

a 0 to 1500 seconds time scale. Since the value of CD was altered at 375.0
transient seconds, the 0 to 100 seconds plots are applicable to both cases mentioned
above. The Code Predicted Sequence of Events for LOFT Test L3-1 are given in

Table 3.

5.1. Svstem Pressure Response

The pressure behavior in the upper plenum, Figures 5.1, 5.2, and 5.3, is typical
of the pressure response for the reactor vessel, the intact and the broken loop
piping. The pressure decays rapidly frow an initial pressure of appoximately
2178 psia to a saturation pressure of approximatley 1200 psia in about 32 seconds
after the break. The pressure then decays slowly during the saturated period

of blowdown. As expected, and as shown in Figures 5.3 and 5.2, respectively,

the rate of depressurization is higher for the discharge model with C_ = 0.9

D

as compared to a CD of 0,6.

5.2. Mixture Level in Reactor Vessel

The mixture level in the reactor vessel is shown in Figures 5.6 and 5.7 for
CD = 0.6 and CD = 0.9, respectively. As can be seen from Figure 5.7 (B&W
best-estimate), the lowest mixture height is predicted to be 3 ft above

the core. F e, the core is predicted not to uncover during the transient.
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Consequently, the fuel is predicted to remain well cooled and the fuel
temperature is predicted not to rise appreciably.

5.3. ECCS Resporise

The accumulator and the HPIS flow rates for the B&W best-estimate are shown
in Figures 5.4 and 5.5, respectively. The HPIS initiation is predicted to
occur 5.0 seconds after the break while the accumulator initiatior, based
on CD = 0.9, is predicted to occur 850.0 seconds after the break. It

is also predicted that, within the first 1500 seconds, the system will

not depressurize sufficiently to actuate the LPIS injection.

The sudden cold water injection from the accumulator is predicted to cause
local pressure suppression and flow oscillations. The accumulator cycles

on and off as a function of the pressure in the intact lcop cold leg, node 12.
The downcomer liquid level is predicted to increase while the reactor vessel
liquic level is pradicted to decrease during che periods when the accumulator
injection is on. This is shown in figures 5.7 and 5.8, respectively.

5.4, Leak Flow Path Response

The transient leak flow out the broken loop cold leg orifice for the B&W

best estimate case is shown in Figure 5.9. Ar expected, during the subcooled
portion of the blowd..n, the leak flow follows the system depressurization
curve, Figure 5.3. At 225 seconds into the transient, the leak node becomes
saturated and a two-phase mixture is expelled out the break. This continues
until 390 seconds into the transient at which time the mixture level in the
system has dropped sufficiently to allow a pure steam discharge out the orifice.
At 375 seconds, the CD was changed to 0.9 and remained constant for the
remainder of the prediction. The steam discharge ~ontinues until the

accumulators begin cycling on and off during which time a two-phase mixture

1629 015
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Table 1. Node Description

Node No. Description

1 Downcomer annulus

2 Downcomer

3 Lower plenum

- Core

5 Upper plenum & upper head

6 Pressurizer

7 Hot leg, intact loop

8 Steam generator, front half of primary side, intact loop
9 Steam generator, back half of primary side, intact loop
10 Steam generator zutlet, cold leg piping, intact loop

11 Pump suction, intact loop

12 Pump discharge, intact loop

13 Hot leg plus half simulaced SG, broken loop

14 Half simulated SG plus half pump, broken loop
15 Half pump plus piping, broken loop

16 Leak node

17 Suppression tank

18 Secondary side, intact loop

1629 017
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Slab

Table 2. Heat Slab Description

Associated
No. node No. Description
1 1 Reactor vessel from top of downcomer annulus to top of
distributor annulus plus two RV stubs
2 1 Reactor vessel filler from top of downcomer annulus %o
top of distributor annulus
3 1 Core barrel from top of downcomer annulus to top of
distributor annulus
4 Reactor vessel from top to bottom of downcomer anculus
5 Reactor vessel filler from top to bottom of downcomer
annulus
Core barrel from top to bottom of downcomer annulus
Reactor vessel below bottom of downcomer
Bottom portion of reactor vessel filler below bottom
of downcomer annulus
9 3 Lower core support structure and lower core end boxes
10 5 Skirt and filler within active core height
11 5 Upper core support structure plus upper core end boxes
12 5 Skirt of core filler above active core to top of core
barrel plus two RV stubs
13 7 Intact loop hot leg from RV stub to steam generator
14 8 Stean generator inlet plenum plus 1/2 of tube sheet
plus 1/2 of plenum partition
15 1/2 of primary side of steanm generator tubes
16 1/2 of primary side of steam generator tubes
17 Steam generator outlet plenum plus 1/2 of tube sheet
plus 1/2 of plenum partition
1R 18 Steam generator tubes, secondary side
19 18 Steam generator shroud, secondary side
20 18 Steam generator shell
21 18 Top of tube sheet exposed to secondary water
22 10 Steam generator outlet piping
23 11 Pump suction piping
24 12 Intact cold leg piping ’629 0 ’ 8
25 Surge line
26 Pressurizer

R I ———— . v W 4% e



Table 2. (Cont'd)

Slab Associated
No. node No. Description
27 13 Broken loop hot leg plus 1/2 steam generator simulator
plus hot leg side of bypass system
28 14 1/2 pump simulator plus 1/2 steam generator simulator
29 15 1/2 simulated pump plus remainder of broken loop hot leg
30 . 16 Broken loop cold leg including cold leg side of bypass

system

1629 019
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Tab.e 3. Code Predicted Seqrence of Events for LOFT

Test L3-1
Event Time, second
1. To (Expeciment initiation) 0.0
2. HPIS initiatiom 5.0
3. Pumps reach 2.5 Hz 17.0
4. Pressurizer empty n24.0
5. Maximum average clad temperature 28.0 (573°F)
6. Saturation pressure reached in outlet plenum 32.0
7. Auxiliary feedwater starts 60.0
8. Saturation pressure reached in pump inlet 74.0
9. Loop seal cleared 210.0
10. Break transition to steam flow @ 225.0 sec, two-

phase flow

@ 390.0 sec,

steam flow
11. Accumulator initiation *850.0 (1230.0)
12. LPIS initiation **NA
13. Accumulator empty NA
14. First indication of DNB . NA
15. First return to nucleate boiling NA
16. Core uncovery time NA
17. Core completely recovered ***See below

-
The accumulator initiates at 850.0 seconds with C_ = 0.9, and at 1230.0

seconds with C_ = 0.6. »
*k D
The events that were predicted not to occur by the code are indicated by

"NAn ”
ok ke
Core r nsains covered through the transient; the minimum level in the RV

was approximately 3.0' above core.

1629 020
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Figure 5.1 - Pressure, Upper Plenum (0 to 100 sec.)
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45.0 1

POOR CRIGINAL

30.035 +
25.020 +
20.02C +
15.555

1C.0CC

T
0.0cC 3.328

6.
TIME (SECI(X1G)

N .5.’5' S 1629

U24




(X10%")

PS]

PRESSURE

35.00C + .

W
(&}
¢
¢

25.5330 1

20.0°C T

L)

Figure5.3 - Pressure, Upper Plenum (Cp = 0.9)

POOR ORiGiNAL

Eladal
j fe -

- - - —
~n -
3.06C° 5.023 9.0C2 12.08C ’S u.,3

e Ve
-

TIME (SECYHXIC™)

LOFT L3-1 STO FRSLM

NOUE § "

6=-10




Figure5.4 - Flow Rate, Accumulator (CD = 0.9)

| POOR CRIGAL

15.05C

FLOOD TANK FLOW RATE LB/SEC

S.6CC

.0CC

15.0C38

, !
1 \
R
| |
- ) 1
i
| | 1
0o
I i |
" i ! ! n
ot & Rl Gt Rnned
— ; . - -
G.0CC 3.0C3 6.0CC '?-35,; 12.0C0
- . “~
TI (SECI(X10 )

1629 026



LB/SEC

FLOW

L3153

3.50C -

3.0CC A1

2.500 A1

1.50C 1

1.0C3 A

.sm e 1

T

¥

Figure 5.5 - Flow Rate, HPIS (CD = 0.9)

0.0CC
0

15.600

1629 027




12.03C
\}
11.0CC
10.0CC
9.0CC
. B.038
=
p— }
ua
>
wi
- 2.0
o
-
o
-
5 -a;ﬁ
S.GC3
4 .0CC
1 COEE

-l e -

|

Figure 5.6 = Mixture Level, Keactor Vessel (Cp = 0.6)
(NOTE: The top of the core is at 0.0 ft elevation)

a

-

-

-

-
,-.Irl;“'{‘"h."
Wil i

& it L

G.0c2 3.003 6.0CC 3.02% 12.0C3 S.0CC

TIME (SECHIXIO ™ ]
4 i DRI M
LCFT L3-1 STD PRGBLM

028




18.G20

16.0CC -

1a

1C.

-~
‘e

W

LIOUID LEVFL FT

2.0C3

L31S374

.Gm g

000 -

Figure 5.7 - Mixture Level, Reactor Vessel (Cp = 0.9)
(NOTE: The top of the core is at 0.0 ft elevation)

R

—

5.
TIME (SECI(X!

LOFT L3-1 STO PRSLM

NOUE

~n
B

G.0CC




LIGUID LEVEL FT

L315374

4.00C 1

3.50C +

- ~
« U

1.50C 4

L]

1.60C +

s
—— e e
. ——l T

 Figure 5.8 - Mixture Level, Downcomer (cn = 0.9)

ﬁ_—?‘_
———

NODC 1

Al
15.008

1629 030



FPigure 5.9 - Flow Rate, Break Flow, Path 32 (Cn = 0.9)
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7. ATTACHMENT

This section includes all the plots requested by NRC to evaluate the
B&W's predicticn. These plots are shown on Figures 2 through 166. The
comparison parameters for the CRAFT2 analysis and LOFT experiement are
described in Table 4. The input listing of CRAFT2 computer run is

shown in Table 5.
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Table 4.

Parameters

for Test Data Comparison

Fressure

Pressurizer (vapor space)
Broken loop hot leg, near break

Broken loop cold leg, near break

Upper plenum (upper end box)
Accumulator, intact loop
Steam gererator secondary

Density

CRAFT2

Intact loop cold leg
Intact loop hot leg
Broken loop cold leg
Broken loop hot leg
Pump suction

Differential pressure

Instrument
PE - PC - 4
PE - BL - 2
PE - BL - 1
PE - 1UP - 1
PT - P120 - 43
PT - P4 - 10A
DE - PC - 1
DE - PC - 2
DE - BL - 1
DE - BL -~ 2
DE - PC - 3

Across core

Across intact loop pump

Pump suction leg

Intact hot leg to top of vessel

Fluid Temperatures

No measurement
PdE - PC - 1

No measurement
No measurement

Upstream of break, cold leg
Upper plenum

Pressurizer (liquid)

Lower plenum

BL -1
1UP - 1
P139 - 20
1P - 1

Node 6
Node 13
Node 16
Node 5
Flood Tank
Node 18

Node 12
Node 7

Node 16
Node 13
Node 11

Node 3/Node 5
Node 11/Node 12
Node 10/Node 11
Node 7/Node 5

Node
Node
Node
Node

W o -

Figure No.:

2-4
3~-7
8-10
11-13
14-16
17-19

20-22
23-25
26-28
2¢-31
32-34

35-37
38-40
41-43
44-46

47-49
50-52
53-55
56-58
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Flow Rates

Table 4.

(Cont'd)

Core inlet

Core outlet

Break flow

Cold leg, intact loop
Hot leg, intact loop
Accumulator, intact loop
LP1S

HP1S

Pressurizer surge line

Metal Temperatures

Average rod

Hot rod

Clad average temperature
Peak clad temperature

Mass Inventories

Primary system liquid mass inventory

Vessel Inventory (collapsed liquid volume)

Integrated mass leaving system through
break junctlon

Energy released t- ~ontainment

Qualities, Heat Transfer Coefficients

Quality, core average
Quality, leak path
Heat transfer coefficlients, core

Instrument

CRAFT2

No
No

measurement
measurement

TTE - BL - 18

FE

- pCc - 1b

PNE - PC - 2€

FT - P120 - 36 - 1

FT

FT - P128 - 104

- P120 - 85

Pde - PC - 8

No
No
No
No

No
No
No

No

No
No
No

mcasurcment
measurement
measurement
measurement

measurement
measurement
measurement

measurement

measusement
measurement
measurement

Paths 1, 2, & 23
Paths 4 & 5
Paths 32 & 33
Paths 18 & 19
Paths 9 & 10
Flood tank
Path 35

Path 34

Path 8

Core Paths 1 & 2
Not given
Core Paths 1 & 2
Not given

Not given
Nodes 1-5

Integrated §low to

cont ainment
Integrated energy
to containment

Core Paths 1 & 2
Leak Path 32
Core Paths 1 & 2

Figure No,

59-67
€3-73
74-79
80-85
86-91
92-94
95-97
98-100
101-103

104-109
110-115

116-130
131-133

134-136

137-142
143-145
146-151



Water Level

Table 4. (Cont'd)

Vessel
Downcomer
Pressurizer

Pump Performance

Pump speed
Pump head

¢v0 6291

Instrument

CRAFT2

LE - 3F10
LE - 1ST or 2ST
LE - P139 -6, 7, 8

RPE - PC~-16&62

Node 5
Node 1
Node 6

Pump speed
Pump head

Figure No,

152-154
155-157
158-160

161-163
164-166
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' Table 5. Input Listing of CRAFT2 Computer Model
for LOFT Test L3-1

POR ORIGINAL

Pk T A e P T L R R R P L L R R

'83’35!3SSSiS!S!S!SSSSSSSS!lS!!335!:!5!338i$5!558$;;55!Si!tiii!!S‘SSiSSSSSiSiSS.
88383!!81!5331!!SSSSSS!!&‘S!S!33!352835585665‘333!!!SSSSS!SS‘S!ISSSi!SSiSISSiii.
LISTO9W XIBLER 85 11/19/779 17.26+33. CYRER C

L31S1,T7777,STHFZ. SAVANT NK
CHARGE.AHO01A19,SaVANI NK+3C04 P, CRAFT2,
¥ “LE(LCFT PRETEST PREQICTION 9F L3+1+CALC. 32-1106463-00)
L.3POSE(CUTOUT,,*F2)
REQUESTTAPE7 AL, *PF,
REQUEST ,TAPELQ,%PF,
REQUEST,TARET7,%PF,
STAGE(TEPE VSN=10732,25)
LAREL (TAPE (9,L=PUMPMANEL)
COPYBF (TAPZ ,CPAFT2)
. RETURNITAPE)

STAGE(PTAPE,PE,POST,.VIN=12101) >
L acEL (RTAPE W, L=LI1INK, T=399)
STAGE (PTAPE ,PE,POST,WEN=UT133)
LABEL(PTAPE Wy L=LI1NK, T2393)
STAGE (QTAPE PE ,POST,VSK=047461)
LABEL (OTAPT ,Wel=LIL1NK,T=3399)
RENINDICAFTZ)
COPYBF(CRAFT2,TAPET?)
EXITI(O)
CRAFT2(FL=500002)
EXITLLY
RENINDITAPETT)
COPYBFITAPET7,QTAPE,2) (RESTAST TAPE)
RETURNIRTAPZ)
PURGF LT APETT
RETURN(TAPE?T)
EXIT(U)
I 4INDLTAPET)
COPYAFITAPET ,PTAPE) (PLOT TaPD)

: RETURN(PTAPE)
PURGE (T 2PET7)
RETURNITAPET)
EXITIL
RENIND(TAPELD)
COPYCF(TAPELY,CUTPUT, 130)
RENIND(CUTPUT)
COPYRFICUTPUT,PAPER,120)
DISPOSE(PAPED, #0R)
RENINO(TACE L))
COPYBF(TAPZ1],2T2P,130)
RETURN(CTAPF)

PURGE (TAPELL)
AMOTLOCH L313ASECAS Q0FR LOFY L3-1 BASZ CASE
® LOFT L¥-1 BASE CASE
8 QASE CASF
® TRANSIENT ’
® PLOT PACKAGE i
® PUMP NFAD SET TO 332.0 FT.
® INPUT CA
® AUXILIARY FEED WATE® MODELFC USING CAROD SERIES 7211
® §/3 273 STEA™ GENFRATOR SPLIT
® CORRSCTED QUANLE RIST [MPUT
® FUEL AVERAGE TEwPERATUSE A0JUSTED
® STEAM FLOW CONTROL VALVE “NQELED WITH CARD SERIES 6951 ’
® 40 NOUR CPERATION DECAY WFAT CuRve
® ONB TUPNEN JFF
® LPI INITTATES AT 14&&4.7 PSIA

90, &
-

: RESTART INFORMATION 7 ] 629 043



Table 5.

(Cont'd)

POOR ORIGINAL

101,
10018,

1004,
.

.
.
.
=
%

1501,
1502,
1503,
1506,
1505,
1506,
1507,
1508,
1509,
1510,
1511,
1512,
1513,
1514,
1515,
1516,
1517,
1518,
1519,
1520,
1521,
1522,
1523,
152%,
1525+
1526,
1527,
1524,
1529,
1530,
1531,
1532,
1533,
L

2.0

20.0,

S.00,

1105,
1106,
1187,
1112,
11172,
1116,
1118,
1201,
1202,
1203,
1204,
1205,
1206
120F,
1209,
1210,
1218,
1308,
1309,
1408,
16407
1603,
1604,
1605,
1€06.
160 %,
1609,
16164
1619,
1801,
1802
1803,
1806,

® FLOW PATHS

1534,
1535,
1536,
1537,
1539,
1539,
1540,
1541,
1542,
1583,
1544,
1545,
1546,
1547,
15648,
1549,
1550,
1551,
1552,
1553,

210%,
2102,
2103,
2104,
2105,
2109,
2110,
2117,
2114,
2:19,
2126,
2125,
2132,
2133,
2136,
21135,
2801,
2602,
2409,
ettt

5.00,

X

0.0,
5.30

PLOT INFORMATION

HIN

°.°.
0.0,
[ P Y
0.0
0.0'
Ol
el
0.0,
3.0-
300!
3.00
0.00
030
3.0,
3.3,
3050
Jedo
.00
J.3,
T.34
Jede

3.0,
0¢3
Jeds
0.0,
3- 0.
J.04
.0
[ Y
0.3'
Jedy
0000

0.0,
0.0,
1.0,
Jeds
2.0,
3. ﬂ'
Oeds
Q.00
0.0,
g.o‘
0«0
J«00
3.0
0'3'
P EE' D)
J.0,
:.0'
Jade
3.30

MAX

°.°0
0.0.
0.0
0.0.
G.0,
.0,
0.3
0.0o
O.Uv
D0«
3.0
0.3,
0.0'
J.0,
0.3,
.0
Oels
Je00
0.3,
5- ﬂo
000'
el
0.00
2.0
Oals
0.0
0.0v
0.0
0.0,
0.0,
0-0-
Qe
0.0,

0.0,
0.0,
0.0,
0.3
1.0,
0. 00
5-00
Oelo
0000
°c J'
0.0
9.0
0.0,
R
Jdele
OQDO
0.0
0.0,
Jelo
n. N,

SCALE

10,0
100
1004
1030
10.09
1900
1000
15.0’
10.3»
1000
1030
100,
10eds
100,
1040,
13.3,
100,
10.04
1004
10.0'
1020
100
10.0,
103y
100
103,
10-3‘
1000
103
10.0.
13.30
1030
103

10.0.
10.04
10.0,
10.00
1000
10.0»
1004
1030
10.3,
10030
10eds
1330
10eds
10«00
1030
13.0.
10.3
10030
133,
1n.n,

1
1y
1
i
1,
1
1¢
O
1s
i
b ¥

8
i
1
1s
1
$ Y
1

1s
1.
1.
1+

b
1s

1.

i
i1

1
i
1s
1
i
1
i
1
8%
ie
L
1
1.
i
1«
is
le
i
1 0
| 1T

0.0
Je0s
0.0
0.0,
Celo

“0e0y

0000
Q.ﬂo
0.0
el
0.0
.0y
0.0,
0.0
0-0'
O.Gv
3.0,
J.00
gcﬁ'
U.3c
0.0,
el
0.0,
Ja0
0«0
P
3.3-
0.30
3.0
0.0
Q.Go
Qa0
Je0s

0.0,
0.0
u.a.
0.00
.04
3- 0'
040,
0.0
0.0
OQJ'
0.0,
0.3
0.3,
0-0-
Q.Jo
0.3,
J.Us
0.3,
Jels

Nalia

0000
0.0,
G.C»
2.0,
0.0,
0.0
uoui
0000
O-Co
Galo
0.0,
3.0,
0.C»
3.0'
0.0
D.Go
.0
Cels
.0,
aOUv
Gels
2.0,
0.0,
0.0
.0
0.0,
0000
0.0
G-Jo
0.0,
0.0
0.0
0404

°c°'
0000
0.0,
0.0
0.00
0-0.
.00
0.0'
0.0,
3.0,
0a00
Q.Ot
000'
0000
0«00
0.0,
3.0,
0.0
o.a.
0.0.

LENGTH

10.0,
1004
100,
10.03,
10.30
100,
Lu.o.
10.0.
100,
100,
10.00
10.0'
10.0.
1dely
10400
15.30
1030
1000
10.1,
100,
1Ge00
1004
10.0
100,
100,
10.0,
10-0'
100,
100,
10-00
1Ce00
1000
1000

10.0,
10.0,
1000
1000
10.3,
1000'
10.3,
100,
1030
10«00
10«0y
10.0,
10.0,
103
102
10.0.
1000.
180y
1Cels
11.0.

1629 044

00,

C8,

00,

a0,

30,
20,

Qd,
0»
Y
33
30,
a,
GG
a0,
03,
Jady
ad.,
30,
30,

bl
nn.
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Table 5.

.

(Cont'd)

- POOR ORIGINAL

D

1556, 26413, 1, 0.0, 0.0,
1555 2617, 14 0.04 0.0,
1556, 27i7¢ 1y 0.0s 2.0,
® CORE PATHS

£

1557, 3101, 1, Q.0 0.0,
1568, 3102, 1s Q.04 0.0
1559, 3201, 1, 0.0, 0.0,
1560, 3202+ 1y Q.04 0a0s
1561, 3301, 1, 0.3y 0.0,
19629 ‘3320 1' 000’ 0-0.
1563, 3501, 1, 2.0, 0.0,
1564, 3502, 1y Qeds 0.0
1565, 3601, 1+ Q0.3¢ 040y
1566, 3602, 1, 0.0, 0.0,
1567, 3801, 1y GC.d¢ 0.0
1568, 3802y 1s 040y 0.0,
.

® STEAM GENERATOR

.

1569, 4101, 1, J.0, 9.0,
1570, 4301, e 0.0 Be0s
1571, L&l 8% 0.0, 0.0,
1572, 45014 1s 043¢ 0.0
2523, &701¢ 1s 060+ Galy
.

& FLOOD TAaNKS

.

1574, S101s 1¢ Q.0s 0.0,
1575, 5201s 1¢ Q.0+ 3.0,
1576, 5301, 1o J.0, 0.0,
1 7, 5831, s QJ.0¢ 0.0,
L

s Hisc

.

‘s"' 5001' 1' 0-0. °o°'
1579y 5501s 1¢ 0.0¢ Gl
1580, SE01s 1y D0y Ja0
1581, 7104, 1. ey 0.3,
15‘20 ,137' x. 3-0' °l°!
1583, 7111,y 1y 334 3.0,
1586, 7112, s QJ.0s Qedy
1585, 7113, 1y 3.04 0.0,
1586y 7116, 1+ 0.0s Q.0
1587, 72014 le DJelds 0.3
19.80 7292. i U-Go Q.J.
1549, 7203, } Y 0.2 0.0,
1590, 7206y Ls Dads Va0,
1591, 7295, 1y 0.0y Q.0
1592, 7206, 1s J.3s 0.0,
1593, 7208, 1. 0.0y 0.0
’s’~' ’2°°0 10 0-0. 0. °0
1595, 7210, 1 0.0, 3.0,
1586, 7211, 1o 304 0.0,
1597, 7218, 1s Q.0s 0.0
£598, 2178, 1+ 0.0+ Je0,
1599, 2632, 1e b 0.0,
1600, 1211, 1 3.8+ 0.3,
& PLOT SELECTION INFOIMATION
.

1601, 1105, 160%¢ 2132,

K

1701, 100

.

S TIMF INFORMATTON

10.0¢
100,
10.0,

103,
100
12.04
107,
100,
13.0,
10-3'
1304
1043
13.0,
10.3'
1’.“.

10.0,
1300
1“-00
1043
100y

!u.a'
13.0,
19.3,
10.3'

10.0,
133
'.0.3.
10.0,
10430
103,
100,
10.00
1303'
10.04
1000
10.0,
10.0.
103y
10.0¢
1343
10.3‘
10.3,
10.3,
10.0,
10«30
lo.u'
10.3,

5601,

1
1.
i
1y

7206,

0.0,
0.0
Qa0

0.0,
Jaly
0.0,
0.0,
0.0
0.0
0.0.
Q0.0
Joc'
2.0,
0030

0.0,
Telo
0.00
O.Gv
0400

0.0
0.0,
0.0,
0.0

0.0,
0.0
Q.dv
0-00
0.3'
0.00
2.0
3.00
0.4
J.00
2.0,
0.0
L PV
0.04
u.o'
3.30
2.0,
3.0,
b
OOB.
3.0
0400
0.0,

2717

00

0.0y
0.0,
ﬂ.Ov
0.0,
0.0
0.0,
3.0,
0-0'
QIC'
0-0'
3.0

0.0

G0,
el
0.0
T30y
0«00

0.04
0.3'
O-Ct

0.0,

0.0,
'
0.0
0.0'
QQCO
0.0
0.0,
0.0,
0.0,
0«04
8.0,
0.0,
Gelo
0.0,
0.0,
0.0
3.0
2.0,
Q.Ov
0.0
0.0,
Q.04
003'

1629

100,
10404
00

10.00¢
10.00
10.04
00,
10400
10.0,
10.04
160,
1000
10.04
1004
10«0y

10.04
10ed0
10.0,
1000
XC.O'

1000
100
1CO00
10000

10.0.
1Cedn
1C-0o
1040
10.3'
1000
10.00
1000
10«00
100,
1004
13.0
100y
10304
103,
10.0¢
103,
103,
10.90,
1004
10.3'
10.0,
1003,

Uds

00,
00,
a0,

20
00,
00,
'
00,
0.

PR

~
wun

G0
03,
a0
30,

20,

20,

”
- .

90,

i

a0
10,
ac.,
00,

0.,

30,

0.
30,
Gao
20,
20,
G0,
00
3%,
a0,
gl
ac.
30,
3G,
20,
e
20,
30,
G0,
a0,
00,

09
00
00
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Table 5. (Cont'd)

POOR ORIGINAL

P B @+ ster M @O

.
2llt.l.oeot.ta..zn..a.uocs.100..13..0.@01.900..l.
=

® CONTROL VOLUMES

»

3001, 2.822, 2.477, 20.661, 22.000, 20.611,219%.77,538,03,0.0
3002, 1.451412.574, 8.0A7, 20.561, 8.337,2193.88,53%.0240.0
3003y Eo113¢ “.109, F.634, 7.387, 5.535,2197.07+538.534340
3006, 1.938, 5,543, 15.278, 9.79, GeTlle2199.62,582.92,0.0
3005, .2%4,10.2564 22.000s 15.373, 15,328,2178,56,582.5243.0

3006, 6.040s 5.702 26.298, 264298, 26¢2%%+,2158.30, 00 93.71

3007411.650, 0.932,
2.442,12.9309,
2.430,10.532,
0.8%2, 5.321,
243274 448754
3012,16.191, 2.932,
1.98%,11.109
0e773415.088,
3015, 0.560, 4350,

3008,
3009,
3010,
3011,

3013,
3014,

3016, 4.120y 2.920, 22.0 o+ 22.0 21.53442199.33,538,03.0.0
3017,22710.415.8000 220 o 104649 o 8,430, 304000 Qed obei7
3018,14e€3041%3.4260, lo01 4 36.23 o 25462 o+ 75040Cs 043 +10.5
*
® PRIMARY METAL HEAT TRANSF:IR COEFFICIENTS
.
3510, 14y 400055
K
& PRIMARY METAL TIME STEPS
3514, Oely 15.0¢ <0301y 1.¢6
.
® PRIMARY METAL PROPERTIES
k2
. WOL M. T.AREA THICK cLAD T AULK X CLAD X R4O CP
3521, 1» a7.18, 0e51, 0.01042, 2%.00, 10.99¢ 53.30.
3522, i, 51.39, 0.82, 0.362, 17.99, 10.99, 52.930,
3523' 1' 21-50' 0.1250 3.125. lg-qg' 1)-99| e?og:'
3526, 2, 189,94, 3.399, 0.31062, 2400, 10.99, 53.30»
3525 2 310.09¢ 0.9%42, 0J.862, 1099, 12.99, 62.33s
3526, 24 103.63, 0.125¢ 0.125, 10.939, 10.99, 92.917,
3527 3 26.,36¢ 04325, 0.01062y 2%.00, 1039, 5330,
3528, 3, 28.34, Gef42, 0842, 1393, 1039, €230,
3529, 3. 54,20, «J663, 0.046S, 10.99, 10.99, 6K2.30,
3;30' b. 35002' ﬂ-?Shv 0-255' tQIQQQ 10099' 62-900
3531 So 973.0, 0.51Ce 0.010, 13.99, 13.99, 6295+
.- 3532s So Bhelle 04254, 2.254, 10.39, 10.99, 62300
3533, 7 $0.09, 04140, J.1l6d, 10.99, 10.399, bBeells
3536, 8, 29.673¢ 0.267. 0.0208, 264,30, 10.8. 53.33,
3535, 5% 16449.4, 0.G020440.00204, 1.8, 12.58, 55«15
3536, 9. 1ei3.8, 0.00206040.30200, 1.8, 10.8, 55«16,
3537, 9, 29.673s 0,267, 0.0208, 2% 00 10.8, 5330,
3538, 18, %1C.0 0.00206440,0020%, 10,8, 10.4, 55.16,
3539, 13, 212.21s 0.0h254 0.3625¢ 26e 00 24e0y $3.330
3560, 18, 258.03, 0.18, 3.18, 240, 2600 $3.30,
3541, 18, 12.07, g.473, 10,0208, 26.0, 10.9, $3.30,
3542, 13, 1%.51% 8.1%5, 6.135. 1039, 15.39, S4elly
IS83. 11, Thabby 3.125, 0125, 1099, 10.39, fhelly
3544, 12, ©9.52¢ 04129+ C.129, 10.99, 10.99, H4ell,
3545, 6. 11.01, 8.029% 0.3233, 10.99, 10.99¢ el
I5ab, 64 65.35¢ 0.2711s 3.0278, 2%y 19.99, S3.30,
3547, 13, 127.82, J.098, 0.09%, 1%.99, 10,99, Hhalls
3548, 14, a8.17, 0.337%, 0.033, 10.99, 13.99, beJlly
3549, 15 13.67, 0.046s 0.065, 10.99, 10.99, 64,11,
3550, 16, Sh.96, 0.092, 0.092, 10.99, 10.99, Eeelly
.

® CONTATNMENT Neoe

22.030¢ 2230300 21453442173704582.924040

32.393, 22.000, 21.5344215%.25,560443.40.0

22,498, '2,393; 21.911+2148.25+573.03,40.0
134257, 22.493¢ 17.479142135.464538403403.0
22.300, 18,257, 1’.’910213“-3‘0535-0303-3
22,3 o 22.0 ¢ 21.534,2193.564532,03.40.0
32.01, 220“ L] 210533‘217‘)02“053‘4133.JO\J
18,0219 32.061, 17.555,21754244538.3340408
22.0 o 18,021, 1745534217946045384903,4040

1629 046
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POOR ORIGINAL

.-

Table 5.

(Cont'd)

.

3801,17,32,33

.

® NILSON MULTIPLIER TASLE

&

3890, 2.04 1.0 2.0 1.06
3891, 2.00 Gels 2.00 1e%6
3592, 2404 000 2400 1:%8
’ﬂ”' 2.3%, 0.0 2.38, 1e ¢6
389, 2.0 J.0y 2.0, 1.5
L

® @UBBLE RISE VELCCITY

3901, 1.“9’.00 Z.-‘SP.D.
3902, 7.’”350). 5"03’00'

T,-447,0, Ly=887.0, 54-837.0. 5.=388,0
90'693.3.10.'505.Jqllc'i&d-ﬂo12.‘656o0

3903.13.°065.3.1h.-5!!.0o150°689.3o16.°680o6o17o°663-0'1501)30.3
4 >

® HYDRAULIC OIAMETER FOR WILSON MOOZL

3905, 1,0.292, 2404167,

340.035¢ 4e0s0402s Sele337, 6e24783, 7,0.932

3906, 28,0734, ﬁ.3.335.13.3.93?.11.3.9320.12.0-932.13.3.?32.1&.0.35!
3901.15o0-336.16.0.932.17-1.9!5.15-&.316
.

& REGULAR FLOW PATHS

4001,
4002,
4003,
N00&,
4005,
4006,
4007,
4008,
4009,
010,
AO11y
4012,
4013,
§016,
§015,
AD16,
4017,
W09,
4019,
4020,
4021,
4022,
8023,
4026,
&025,
4026,
4027,
4029,
6029,
4030,
4031,
L

1y 3¢ #4501.39, 5.880L,0.828, 0.0 1'1.55'“.0-00.10003.3.0.:502
1s 3y 450133, 6,386440.%28, 00 0'1.&6'“.)o'J-IGBcCoSqJ-JQJZ
8, 34 4y §2.78922%:11+0.0254 3o 0*1e30°290c0del +0e0¢04173
. 1Y by 5'5:’075. ?nJﬁZol.}buv 3.0 -*1-02*&.0..0.1 .0'3010305
a. “0 s.SZ’O"v ’.062-1.!“3. 0.3 0'1032'“0]-!3.1 .G.Gol.l:ﬁ
8, S 7052’0’3‘29-13 ede 361, 0.0 0'6036'“'J-oJobGécJ-J'J-QJZ
Ay S5 7¢527.78,2%.113 eJe36Ly 3.0 0'5-56‘“03-.3-556'303050?32
Sy Be 7y 3.0 01334.240.018y 745 9=2.28=440.4041 elel=3se1t1,039
8, 7 8,527.7%,37.5%040,451s G4l 0762564049041 0400040335
8¢ 7y 5‘527.".3’-533-30551' Ged 9 7e525=4ederlel eJe0+063235
8y 8y 9,527.78, 8,521¢30314, JeC Ge3 .3..3.579.3.1.’.:33“
8e Vo 39527.73, 9,52140.316, 0.0 o 1.0 00e9de?79:04034343335
8, 9.10-5?7.7!-12.525'0.756. 0.1 -’7-63‘koO-.O.XLJ.J.J.J.3335
8 9010!52’.75.12-525'5-’“ﬁo Jed 9°7:63=4y0avdel 9003002335
8,10.21+52773+413.9224%4341, 3ed o 00 +0es0e%BEy0.740.332
Me10e11¢527e73412%:32240e301, o0 » 0e0 +00e0.48Ee04990,.232
2011o12o1055.6. s.”b.i-J’s. 0-0 ’ ﬂ-ﬂ '3003.75!03.;.3.332
8,124 19527 73435546000 1680 Je0 0865992l JeelebB5b000340.332
2,12, 1052707!c35-5“5.1.!b$' J.0 .s.ch-k.J..J.h&&.d.).s.?JZ
8, 1, 3'52’.75015-2“1c30735l 3ed 912956 40.43.12 9063000292
8, 1y 2052773413424 3704s ol 91062950 4009d0ed 906340232
8. 2 3.5?7-7!¢:lo35‘-3-590. Jed 01077z°500-0301 03-303;:5’
By 24 34327.78,4134355404390, 0e0 o1e772=440400e1 +0e0340.167
f,13, S¢ Lot 05205500301500x.an5!60596‘“'30‘3-“060‘.]‘¢0-“’q
8,13, S5y 33 .52.569.3.13&.1.333.6.156-k.3..0.k66.1..-a..~79
Belbel3,s 2.8 .1)6-?5'3-205.12.56--5.°2°6.0..0.602.l.l-‘..SLS
Be16413, .0 .136.75.1.20!.12.56.-§.§Z-M.J..J.602.X.Z“io.ﬁis
!'15'1“0 Te '112."|J-36'! 5096'303529’000'3.555010J'd'-:?2
8,15¢16s CeC 0112-37-103570 8.56.3.19293.)..3.558.1.J-'..212
e 14166 0.0 . 164 3143, 396, 5;67.',.’0‘“.1-01.500.[.0'5.-’13
8y 1.15, 0.0 . 16.314+0.3%0, i.b?.-!.?n-b.d..d.bbﬁgL.J-d..?lﬂ

® LEAK FLOW PATHS

6232, 7.16-17.5-390.0913-0-952?1500.50.‘1-0.0.053
64233, 701’016.3-0v3-331°'0c10221“.0.600‘10300.053
L

& FILL SYSTFw

Qt!h.b.l.l?.&.x.a.k!.UQ.G.O

.5".“.’.17-007.ﬂobl.ﬂguﬂ.ﬂ

1629 047



Table 5. (Cont'd)

POOR CRIGINAL

PimO @O BIBEBESEBLes ro0 S

4036, 10, 18 T30 6hn5 10040s +0384874246359,04000000001010°8002241.0

' INTEGRATED FLOW PATH MASS

“.10103.305050507'3.90100l$|12013|150150160171l!v19020
8602, 21¢ 224 230 24y 264 28, 30, 31, 32, 33

4810, 36

.

® FLOW PATW ELEVATION MODIFICATIONS
5

. PATH UPLELEV ONJELEV

4301, i 3.584, 9.806
4902, 2y 64, 9.97%%
4903, 3. F.684, 3.90%
49304, by 15.168, 15.3%%
8905, 6y 15.268, 15,438
4906, 6y 22.232, 22.222
6907, 7o 21.768, 21,758
4908, 9, 22.232, 22.232
4909, 10s 21.758, 21.768
8910, 11s 31.964, 31.9%66
4911, 12, 31.006, 31.31236
8912, 13, 22.A73, 22.65)%
8913, 14, 22.973, 22.751%
~g1~l 15' l!.h‘!ﬁ. x’okqu
4915, 16, 18.025, 13,025
4916, 18, 22.232, 22.232
8917, 19. 21.758, 21.768
8918, 20s 23.871s 234451
8919, 21y 20.771, 23.5514
4920, 224 3.037, TeA77
6921, 23 3,197, 7.377
8922, 24y 22.2324 22.232
4923, 25+ 21.758, 21.758
5925. 26' 32.3“1' ’203‘0‘
8925, 27 31.740, 31.760
4926, 2%, 18.106, 174108
4927, 79s 17.935, 17.93%
&928, 30, 22.232. 22,212
4929, 31, 21.758, 21.758
4930, B8, 264298, 22.418
Kl

® STEAM FLOW SONTROL CONTROL VALYE
L]

.- .’5‘, 0.0386427, 0.0, O0els 15:0¢0.0,1.%6
. CORE PARAMETERS

‘.'1.0 0602,5.5+475304,43000. Be10e90 302415956905, 3%, Beles=e8=Sslenlen
. Leslecde 3+¢06040
5002.0.5b02.5-§-7<60..3003.3.1]..3.2.15?6905.396.96.1..-9.9-5.1..1..
. fe9le90e0,0.0,0

.

‘ FUEL PIN,GAP AND CLADOING PRCPERTIES

Slll.ﬂ 0152, 3.0 4 2.0,1835.0,2. 9003125,=1es=14,0.00203,040,0.0.0. 0.
. 0.0¢0.0415540

$102,0.0152s 27 » J-G.l835.0.0.0003125.-1..*1..O-DOZUSQO-JoJ-O-QoJ'
. 0400000245548

.

® FUEL PIN FUEL ODENSITY
e

5500463692 : 1629 048

® POISSON RATIO AND PIN PLENUM VOLUNES
*
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Table 5. (Cont'd)

POOR ORIGINAL |

”'50'033.3.0.1056'6'100002000015312
.

® UPPER AND LOWER PATHS FOR EACH CHANNEL
@

$510414101024242
.

® WETAL-WATER REACTION CONSTANTS =
A

".1"3-220lb°o5obnsczo°vlo'5'15000055500-0933030000
*

® DNB PARAMETERS
.

5921, 6.0+9, 1000.04 1000.0s 2.75¢ 0.0

.

® SCRAM PARAMETERS

-

6001, 3.71, 0.0, 3000.0s 0.0 0.0, By 6
.

® MEAT GENERATION VS TIME TABLE .. 40 HOUR QPERATION
®

6011, 1.0y 0.0, 0.059060, 1.0y 0.05740%, 1.5
6012 0.0559563, 240 0.051666, bels 04364779, 8.0
6013, 0eC4hb4l, f.3¢ 0266350, 100, 0s041393, 15+
6014y 0.039755, 20.2, 0.334757, «0.0, 0.031988, 50.0
6015, 0.C29200, 80.3 G.02%612, 1700 0.325368, 1530.9
6016y J.024201, 200630 30203577, “J0.00 0.013552, 500.3
6017, 0.017287, 3C03.04 0.015932, 13733, 0.013911, 1500.0

6018, 0.0:12315, 2000.3, 3.309993, &00%.0

® NORMALIZED HEAT TRANSFER COEFFICIENT vS TIME TABLE
-

702191 e90sC0e14+20000.0

703141090e0414420002.0

.

® STEAM GENERATGR MEAT TRANSFER MODEL (OPTION 20
.

7100411
e

® STEAM GENSRATOR
.

7101,9, 18, 15796.3, 31592.6, “0.13, 80.13¢y 58.5, 0.1
.

e STEAN GENERATOR LOGIC PARAMETERS
“

720141 .%6,1.46,60.0
.

® MAIN FEEDWATER COASTOOWN
.

s :
7211, 0«04 0.9, 0.3s 59.99, 1l.11, 60.0, 1.1, 1500.0
® AUXILIARY FEEOWATER ¢S PRESSURE TABLE

.

7231,0.040:0+40.0014%6
.

® RELIEF VALVE ACTUATION PRESSURE VS TIME TASLE
.

7251,3700.0+040,3000.0,10000.0
o

® RELIEF VALVE CMARACTERISTICS
.

:zr:.o.u.o.n.a;o.tunnn.a
s SaFETY vaLvE CHARACTERISTICS 1 629 049

729140.040.040.0,0.0
.

® PUNP CHARPACTFRISTICS



Table 5. (Cont'd)

CPOOR ORGNAL

-

8003s1s 2,620 2,035 14924 1,614 L.68, 1,40, 1.35, $.30, 1.21¢ 1.1, 1.00
800242y 100y 04704 D74 (o334 0e28y De2by 0e13¢-3405+=0e30+=04600~1.00
..‘303!‘10550'0.9‘0'0-95.‘00380’00790‘006“'0-510’90200 0¢0 o 0e+ds 1.00
8004yh,y 1,07, 0.85¢ 0.33, 0.385, 0.89, 093¢ 1219 129, 152s 1,924 2,062
8005,5+ 1.9% 1,40, 1.06, 0.80¢ 0e67y 0eB6dy 0e63¢ 0473 333y Ge91,y 105
800646, 0.33, 0.21s 0-07.'0-260'0-35.'0-67.'0.700‘C-920‘3095"00950‘l¢53
..'7070°$o°°v'0¢9.t'go95o‘°-920'°.'60‘0.500'0-57.'0-260 0.30, 0.63, 1.00
8008,8, 0,33, 0.53, 0.73, 0.3, 1.08, 16250 139¢ 1.520 1669 1.81, 1.98
.

® pUMP ELECTRIC TORQUE ¥S ACTUAL PyUMP SPEED
.

8016,350.8,0.0,2350.4,3062.5
»

® PUMP SHUTOOWN PARIMETERS
.

llll.l.ﬂo lo"t °o°| 750.01 °o°. 0.9. 0.3
.

S PUMP PARAMETERS

.

8031,17,332.04455.53,3530.0,10000.0,0.738,30562.5

"

& PUMP MOTOR CONSTANTS

k2
‘.‘1.‘00030150565'152099“'50003000912059503560g71o“777031'
. 0e0s0e0¢34s3,1.0 = "3

-

® FILL SYSTEM ACTUATION PARAMETFRS
.

10001,0.0,1910.746,7
.

® FILL SYSTEM TIME DELAYS
=

10011,1.¢6,040414%5
10012c1.06.5.0.1.06

.

& FILL FLOW VS BACK PRESSURE TABLE

.

".2‘012.000-0-12-0'15-70 S.0,1214,.7, 5.0,3000.0
‘.'26.110.500-Jlxxacsolbo’tbdc3.‘5“07'303.1“5.3'303.3“9000
-

® FL.OD TANXS
.

i.ﬂbﬂp12.6?-23.“'51.93.59.62.5?.00615.0c2.5'125.1.13.06.560.6
Iﬂ.ﬁl|250175022.0022.3.1!.57.527.bq26.6.0.;655.J.J.J

1629 050
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Figure 2 - Pressure, Pressurizer (0 to 100 sec.)

45.000 T
40.000 +
—
c; 3s‘um -
&
—
=<
N
30.000 +
¢S.0CC 7
p—
99
e 20.0C0 +
wl
(v A
-
(4]
N
& 15.5C0 ¢
.
16.000 +
nUUj ™ - vL)-’. ’.' . T ik 16: Faﬁ
G- :5 2-'33.4 4.0C! Druww RIS SRS w1V
TIME (SEC)(X10 )
s O i T | ’2_. Q'T' - f N
L31SCER LOFT L3-1 STD QB M

1629 052

)

\‘\_« - § .




- .
Uruow

")

2 -~
™~ R

(X10

~ e
Usows

20.0CC

15.0CC

PRESSURE  PS]

18.02C

Figure 3 - Pressure, Pressurizer (CD = 0.6)
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Figure 4 - Pressure, Pressuricer (CD = 0.9)
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Figure 5 - Pressure, Broken Loop liot Leg Near Break (0 to 100 sec.)
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Figure 6 - Pressure, Broken Loop Hot Leg Near Break (CD = 0.6)
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Figure 7 - Pressure, Broken Loop Hot Leg Near Break (cD = 0.9)
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Figure 8 - Pressure, Broken Loop Cold Leg Near Break (0 to 100 sec.)
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Figure 9 - Pressure, Broken Loop Cold Leg Near Break (cD = 0.6)
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Figure 10 - Pressure, Broken Loop Cold Leg Near Break (CD = 0.9)
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Figure 12 - Pressure, Upper Plenum (CD = 0.6)
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Figure 13 - Pressure, Upper Plenum (CD = 0.9)
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Figure 14 - Pressure, Accumulator, Intact Loop (0 to 100 sec.)
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Figure 15 - Pressure, Accumulator, Intact Loop (CD = 0.6)
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Figure 16 - Pressure, Accumulator, Intact Loop (0 to 0.9)
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Figure 17 - Pressure, Steam Generator Secondary (0 to 100 sec.)
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Figure 18 - Pressure, Steam Generator Secondary (CD = 0.6)
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Figure 19 - Pressure, Steam Generator Secondary (CD = 0.9)
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Figure 20 - Density, Intact Loop Cold Leg (0 to 100 sec.)
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Figure 21 - Density, Intact Loop Cold Leg (CD = 0.6)
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Figure 22 - Density, Intact Loop Cold Leg (CD = 0.9)
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Figure 23 - Density, Intact Loop Hot Leg (0 to 100 sec.)

N T
0.028

| 3k
LU

-

~~r
Juu

.

L
)
[
)
o

1629 073



~ A
e

70.02C

60.CCC

50.320
o
—
-
o,
e
-
.. 43.0%C
p—
P,
=
i
o
30.053

20.32C

1~ A
Lusduo

sla.0d

(8}
C
C

"

e

S

-

Figure 24 - Density, Intact Loop Hot Leg (CD = 0.6)
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Figure 25 - Density, Intact Loop Hot Leg ((:D = 0.9)
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Figure 26 - Density, Broken Loop Cold Leg (0 to 100 sec.)
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Figure 27 - Density, Broken Locp Cold Leg (CD = 0.6)
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Figure 28 - Density, Broken Loop Cold Leg ((:D = 0.9)
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Figure 29 - Density, Broken Loop Hot Leg (0 to 100 sec.)
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Figure 31 - Density, Broken Loop Hot Leg (CD = 0.9)
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Figure 32 - Density, Pump Suction (0 to 100 sec.)
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Figure 33 - Density, Pump Suction (CD = 0.6)
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Figure 24 - Demnsity, Pump Suction (cD = 0.9)
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Figure 35 - Differential Pressure, Across Core (0 to 1G0 sec.)
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Figure 36 - Differential Pressure, Across Core (CD = 0.6)
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Figure 37 - Differential Pressure, Across Core (CD = 0.9)
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Figure 38 - Differential Pressure, Across Intact Loop Pump (0 to 100 sec.)
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Figure 39 - Differential Pressure, Across Intact Loop Pump (CD = 0.9)
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Figure 40 - Differential Pressure, Across Intact Loop Pump ((‘.D = 0.9)
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Figure 41 - Differential Pressure, Pump Suction Leg (0 to 100 sec.)
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Figure 43 - Differential Pressure, Pump Suction Leg ((1n = 0.9)
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Figure 44 - Differential Pressure, Intact Hot Leg to Top of Vessel (0 ta 100 sec.)
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Figure 45 - Differential Pressure,
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Figure 46 - Differential Pressure, Intact Hot Leg to Top of Vessel (CD = 0.9)
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Figure 47 - Fluid Temperature, Cold Leg, Upstream of Break (0 to 100 sec.)
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Figure 48 - Fluid Temperature, Cold Leg, Upstream of Break (cD = 0.6)
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Figure 50 - Fluid Temperature, Upper Plenum (N to 100 sec.)
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Figure 52 - Fluid Temperature, Upper Plenum (CD = 0.9)
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Figure 56 - Fluid Temperature, Lower Plenum (0 to 100 sec.)
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Figure 58 - Fluid Temperature, Lower Plenum (CD = 0.9)
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Figure 59 - Flow Rate, Core Inlet, Path 1 (0 to 100 sec.)
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Figure 60 - Flow Rate, Core Inlet, Path 1 (CD = 0.6)
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Figure 61 - Flow Rate, Core Inl2c, Path 1 (CD = 0.9)
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Figure 63 - Flow Rate, Core Inlet, Path 2 (CD = 0.6)
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Figure 64 - Flow Rate, Core Inlet, Path 2 (CD = 0.9)
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Figure 67 - Flow Rate, Core Inlet, Path 3 (CD = 0.9)
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Figure 71 - Flow Rate, Core Outlet, Path 5 (0 to 100 sec.)
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Figure 77 - Flow Rate, Break Flow, Path 33 (0 to 100 sec.)
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Figure 78 - Flow Rate, Break Flow, Path 33 ((:D = 0.6)
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Figure 79 ~ Flow Rate, Break Flow, Path 33 ((:D = 0.9)
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Figure 80 - Flow Rate, Cold Leg, Path 18 (0 to 100 sec.)
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Figure 81 - Flow Rate, Cold Leg, Path '8 (CD = 0.6)
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Figure 82 - Flow Rate, Cold Leg, Path 18 (CD = 0.9)
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Figure 83 - Flow Rate, Cold Leg, Path 19 (0 to 100 sec.)
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Figure 84 - Flow Rate, Cold Leg, Path 19 (CD = 0.6)




Figure 85 - Flow Rate, Cold Leg, Path 19 (CD = 0.9)
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Figure 86 - Flow Rate, Hot Leg, Path 9 (0 to 100 sec.)
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Figure 90 - Flow Rate, Hot Leg, Path 10 (CD = 0.6)
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Figure 91 - Flow Rate, Hot Leg, Path 10 (CD = 0.9)
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Figure 94 - Flow Rate, Accumulator (CD = 0.9)
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Figure 100 - Flow Rate, HPIS (CD = 0.9)
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Figure 101 - Flow Rate, Pressurizer Surge Line (0 to 100 sec.)
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Figure 102 - Flow Rate, Pressurizer Surge Line (CD = 0.6)
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Figure 104 - Temperature, Average Fuel Rod, Core Path 1 (0 to 100 sec.)
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Figure 107 - Temperature, Average Fuel Rod, Core Path 2 (0 to 100 sec.)
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Figure 108 - Temperature, Average Fuel Rod, Core Path 2 (CD = 0.6)
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Figure 109 - Temperature, Average Fuel Rod, Core Path 2 (CD- 0.9)
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Figure 113 - Temperature, Average Clad, Core Path 2 (0 to 100 sec.)
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Figure 114 - Temperature, Average Clad, Core Path 2 (CD = 0.6)

ﬁi-
T
f
1
-
4* - L A
L e T Ad 1
: - " L
0.000 1.000 6.300 9.580 2.000 15.050
- (=~ N ™~ -
FIME (SECII(X1IO )
- : | ' \af {1 Nd
e W S
rOARF PAOTH . 1629
LUNLD i

64



95.000
8C.02C

o

—

>

— 75.00C
70.00C

(%

w 55.000

o

et

[ S—

(= =

o

W

a

. SC.0CC

p—

CLAD AVERAGE
tﬂ
£

5G.0CC

45.0C3 ) - :

r
W
—>
(@)
b
~J
[
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Figure 116 - Vessel Inventory, Node 1 (0 to 100 sec.)
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Figure 117 - Vessel Inventory, Node 2 (0 to 100 sec.)
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Figure 118 - Vessel Inventory, Mode 3 (0 to 100 sec.)
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Figure 119 - Vessel Inventory, Node 4 (0 to 100 sec.)
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Figure 120 - Vessel Inventory, Node 5 (0 to 100 sec.)
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Figure 121 - Vessel Inventory, Node 1 (CD = 0.6)
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Figure 122 - Vessel Inventory, Node 2 (CD = 0.6)
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Figure 123 - Vessel Inventory, Node 3 (CD = 0.6)
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Figure 124 - Vessel Inventory, Node 4 (CD = 0.6)
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Figure 125 - Vessel Inventory, Node 5 (CD = 0.6)
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Figure 126 - Vessel Inventory, Node 1 (CD 0.9)
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Figure 127 - Vessel Inventory, Node 2 (CD = 0.9)
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Figure 128 - Vessel Inventory, Node 3 (CD = 0.9)
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Figure 130 - Vessel Inventory, Node 5 (CD = 0.9)
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Figure 131 - Integrated Flow to Containment (0 to 100 sec.)
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Figure 132 - Integrated Flow to Containment (CD = 0.6)
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Figure 135 - Integrated Energy to Containment (CD = 0.6)
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3 e e
+ *

-
G.JC3 3.0CC

nen \ nem ™1 ~r = ~An
[RS1™ 9] r ey B AL ]D-JCU

TIME (SEC)(XICT')
LOFT L3-1 STO PRBLM



Figure 137 - Pipe Quality, Core Path 1 (0 to 100 sec.)
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Figure 138 - Pipe Quality, Core Path 1 (CD = 0.6)
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Figure 139 - Pipe Quality, Core Path 1 ((:n = 0.9)
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Figure 140 - Pipe Quality, Core Path 2 (0 to 100 sec.)




Figure 141 - Pipe Quality, Core Path 2 (CD = 0.6)
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Figure 142 - Pipe Quality, Core Path 2 (CD = 0.9)
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Figure 143 - Pipe Quality, Leak Path 32 (0 to 100 sec.)
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Figure 144 - Pipe Quality, Leak Path 32 (CD = 0.6)
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Figure 145 - Pipe Quality, Leak Path 32 (Cj = 0.9)
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Figure 146 - Heat Transfer Coefficient, Core Path 1 (0 to 100 sec.)
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Figure 147 - Heat Transfer Coefficient, Core Path 1 (CD = 0.6)
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Figure 149 - Heat Transfer Coefficient, Core Path 2 (0 to 100 sec.)
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Figure 150 - Heat Transfer Coefficient, Core Path 2 (CD = 0.3)
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Figure 151 - Heat Transfer Coefficient, Core Path 2 (CD = 0.9)

12.000 15.G60

<
o ‘O S
<

O ¢

—~
<)
rE

N

o«

X >

=

I
2 629 201

- Nk
CJ
AJ
-
1Ju



FPigure 152 - Water Level, Vessel (0 to 100 sec.)
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Figure 153 - Water Level, Vessel (CD = 0.6)
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Figure 154 - Water Level, Vessel (CD = 0.9)
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Figure 155 - Water Level, Downcomer (0 to 100 sec.)
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Figure 156 - Water Level, Downcomer (CD = 0.6)
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Figure 157 - Water Level, Downcomer (cD = 0.9)
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Figure 158 - Water Level, Pressurizer (cD = 100 sec.)
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Figure 159 - Water Level, Pressurizer (CD = 0.6)
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Figure 160 - Water Level, Pressurizer (CD = 0.9)
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Figure 161 - Pump Speed (0 to 100 sec.)
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Figure 162 - Pump Speed (CD = 0.6)
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Figure 163 - Pump Speed (CD = 0.9)
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Figure 164 - Pump Head (0 to 100 sec.)
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Figure 165 - Pump Head (CD = 0.6)

€ (SEC)



PUMP PATH PUMP HEAD FT OF H20 (X10 ')

35.

30.!

1S.

(%4}

(8 )

Q
8

.GCC

~m~e

e

Figure 166 - Pump Head (cD = 0.9)
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