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1. INTRODUCTION

This report documents B&W's best estimate blind prediction for the Less-of

Fluid-Test (LOFT) L3-1 small break Standard Problem with a nuclear core.1

' The LOFT facility 2 and L3-1 test were modeled using the CRAFT 2, Version 9.3,

computer code.3 The computer code and the model with Bernoulli-Moody

(C ) of 0.6 for all phases areDischarge Model with discharge coefficient D

identical to those as presented to Nuclear Regulatory Commission (NRC) prior

to the test." However, a second case, which utilized a C f 0.9 for steamD

flow, was also run and is considered to be B&W's best estimate blind prediction.

Within the predicted transient, the switch from C f 0.6 to Cp of 0.9 wasD

made after the leak flow was observed to have stabilized to a pure steam

discharge. Prior to that point in th'e transient, the CD 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. LOFI L3-1 SYSTEM SLT'ARY

The LOFT L3-1.rp na and initial conditions are as presented in references 1 and

2. The primary side of the LOFT facility is 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. In addition, a dead-ended broken loop hot leg contains a simulated

pump and a simulated steam generator. Further, a 0.002214 ft2 orifice upstream

of a quick-opening blowdown 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
'

system OIPIS), a low pressure injection system (LPIS), and an accumulator (i.e.,

core flood tank). All the ECCS are aligned to inject borated water into the

intact loop cold leg piping downstream of the primary coolant pumps.

2.1. Initial Conditions

The initial condition for the L3-1 test are as follows:
6Flowrate - 3.8 x 10 lbm/hr (10,000 gpm)

Pressure, upper plenum - 2177.96 psia

29Pressure, secondary - 750 psia *
AP, across pumps - 67.56 psid

prim'ry - 560*FT ay,,

Temperature, core inlet - 542.48'F

Temperature, core outlet - 577.7_1*F

Temperature, secondary - 510*F*

Power level - 50 MM(t)
Power history - 40 Effective Full Power Ecurs, minimum

*These values were obtained per a telephone conversation between D. Jarrell of
EGSG/ LOFT and C. Motloch en 10/12/79.

2-1
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2.2. Initiating Sequence of Events

The sequence of events leading up to the initiation of the test begins with scramming

the reactor. When the rod bottom lights are observed to be on, 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,but in this prediction it was assumed to

open instantaneously. -

2. The primary coolant pumps are tripped. Their coastdown is controlled by

the flywheel action of the mc~or generator sets down to 750 rpm, after which

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.

.

2-2

_ _ _ .



3. COMPUTER CODES

3.1. CRAFT 2, Version 9.3 With LOFT Pump Model

3The CRAIT2 computer program was developed to study the transient behavior of
.

a Nuclear Steam Supply System 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

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

The CRAFT 2 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 between nodes. 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.

CRAFT 2 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 coolant pumps, steam generators, and con-

necting piping in any configuration and operating mode desired.

Version 9.3 of CRAFT 2 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.

1629 008
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3.2. TAFYf, Version 20

The code determines the fuel and cladding temperature distribution within a

cylindrical feel rod. 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 solution 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 CRAFT 2 LOFT model.

,

D

'

1629 009
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4. CRAFT 2 LOFT L3-1 MODEL
_

-- - -
___ _ . . _ _ _ . . . . . - . _ _ . . . .. _ _ _ . _ _ .

4.1. Nodal Arrangement

The LOFT major components are shown in Figure 4.1. A noding diagram of the

CRAFT 2 LOFT' L3-1 computer model is shown in Figure 4.2 and is described in
.

Table 1. The model has 18 nodes and 36 flow paths. Except for across

the pump, dual paths are used throughout the model to 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 code 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 SG has a steam separator, hence, a large bubble

rise velocity is utilized to obtain complete phase separation.

4.3. Discharge Model (3ernoulli-Moodv Discharze Model)

Leak' flow area = 0.00214 ft2
Leak Liow paths = 32 & 33

Maximum quality to use Bernoulli = 0.0

Mav4mn quality for linear interpolation between Bernoulli
and Moody = 0.1%

6 9 010
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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.,

C = 0.6 and C = 0.9.
D D

In the first case, a C f 0.6 was maintained constant throughout all phases
D

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.4-

In the second case, the switch from C = 0.6 to C = 0.9 occurs witMn the
D D

transient only after the leak flow was observed to have stabilized to pure

steam. The C war t n a nta ne c nstant throughout the rema M er.

D

of the transient. However, as in the first case, during the subcooled and

two-phase blowdown portion of the transient, aC f 0.6 was utilized. This
D

second case represents B&W's best estimate prediction.

The decision to use a steam C ree est estimate case is based
D

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,7 indicates that, within test

accuracy, a C within the range of 0.4 to 1.0 would be appropriate. Also,
D

based on studies done at B&W, it was concluded that a C 7*

D

" team Flow correlates well with a Homogeneous Equilibrium Model (HEM) . It

la also expected that, in general, the HEM predicts steam phase blowdo m

reasonably ell. Tae transient results for both cases are presented in

Section 5. The Wyle nozzle-blowdown test information was not 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.

1629 Oli
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4.4. Steam Generator

The steam generator primary side is represented by two nodes and the secondary- side

with one node. The initial pressure drop across the steam generator primary

2side was calculated using the Low Resistance Orifice Curve , Figure 92, per

telephone communication with D. Jarrell of EG&G/ LOFT. The steam path from the

secondary side 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

cr* 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 CRAFT 2 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 one 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.
__. _. ..
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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 IAFY3,

5Version 20, computer code . The CRAFT 2 point kinetics model was not utilized.
,

Instead, the core heat generation was based on the given 40 Effective Full

6Power Hour LOFT decay heat curve ,

4.8. Primary Metal

The transfer of the stored energy in the metal adjacent to the water in the

control volumes was modeled using the CRAFT 2 Primary Metal Option. In

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). a credit for this heat

loss to ambient was taken in the CRAFT 2 model. The relative location of the

heat slabs is depicted in Figure 1 and the heat slab description is given

in Table 2.

1629 013
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5. 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 C = 0'.6 for Moody steam flow. The second set of results utilizes a
D

.

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

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

time in the transient that the value of C r y steam flow was altered.
D

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 C was altered at 375.0
D

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

Ta' le 3.o

.

5.1. System 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 frou 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 CD' *

as compared to a C f 0.6.
D

5.2. Mixture Level in Reactor Vessel

The mixture level in the reactor vessel is shown in Figures 5.6 and 5.7 for

"" = 0.9, respectively. As can be seen from Figure 5.7 (B&WCD" D
*

best-estimate), the lowest mixture height is predicted to be N3 ft above

the core. F e the core is predicted not to uncover during the transient.

'-

1629 014
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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 Response

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 initiation, based

on C = 0.9, is predicted to occur 850.0 seconds after the break. It-

D

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 accu =ulator 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 loop cold leg, node 12.

The downcomer liquid level is predicted to increase while the reactor vessel

liquiu level is predicted to decrease during the periods when the accumulator

injection is on. This is shown in [igures 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 blowde.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 C w s changed to 0.9 and remained constant for the
D

remainder of the prediction. The steam discharge continues until the

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

is emitted from the break.
1629 015
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Table 1. Node Description

Node No. Description

1 Downcomer annulus

2 Downcomer

3 Lower plenum

4 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 outlet, cold leg piping, intact loop

11 Pump suction, intact loop

12 Pump discharge, intact loop

13 Hot' leg plus half simulated SG, broken loop
14 Half si=ulated SG plus half pump, broken loop
15 Half p' imp plus piping, broken loop
16 Leak node

17 Suppression tank
'

18 Secondary side, intact loop

1629 017
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Table 2. Heat Slab Description

Slab Associated
No. node No. Description

1 1 Reactor vessel from top of downcocer annulus to top 'of
distributor annulus plus two RV stubs

2 1 Reactor vessel filler from top of downcomer annulus to
top of distributor annulus

3 1 Core barrel from top of downcomer annulus to top of'

distributor annulus *
,

4 2 Reactor vessel from top to bottom of downcomer annulus
5 2 Reactor vessel filler from top to bottom of downco=er

annulus

6 2 Core barrel from top to bottom of downcomer annulus
7 3 Reactor vessel below bottom of downcomer
8 3 Bottom portion of reactor vessel filler below bottom

of downcomer annulus
9 3 Lower core support structure and lower core end boxes

10 4 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 Steam generator inlet plenum plus 1/2 of tube sheet

plus 1/2 of plenum partition
15 8 1/2 of primary side of steam generator tubes
16 9 1/2 of primary side of steam generator tubes
17 9 Steam generator outlet plenum plus 1/2 of tube sheet

plus 1/2 of plenum partition
18 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 ff}g
25 6 Surge line

26 6 Pressurizer

6-3
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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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Table 3. Code Predicted Seqeence of Events for LOFT
Test L3-1

Event Time, second

1. To (Experiment initiation) .0.0

2. HPIS initiation 5.0

3. Pumps reach 12.5 Ez 17.0

4. Pressurizer empty s24.0

5. Maximum average clad temperature 28.0 (5730F),

~

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

D
seconds with C = 0.6.

D**
The events that were predicted not to occur by the code are indicated by
"NA."

***
Core r sains 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.)
.

45 0C0 --

40.0C0 --

_

-
-

35.0C0 --~

c

O
-

X
v

30.000 --

25.000 -
_

-

~
cc
C- 20 0T -

La
of
a
to
in

E 15.0C0 --
c

.

~

10 000 - '-

5.0C0 : 7' : :
'

'

0.GCC 2 000 4.003 6.CCO 8.000 10.003

TIME (SEC)( X10 '')
_31S2EE LOFT L3-1 STD PRBLM 1629 023

\'~E 5
o-8

--.....=-c..,~-- . - . _ _ _ - _ _ - _ _ _ - .. . . _ _ _ . . . . .- . .. . ~.:



Figure 5.2 - Pressure, Upper Plenum (C = 0.6)
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Figure 5.3 - Pressure, Upper Plenum (CD" *
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Eigure 5.4 - Flow Rate, Accumulator (C ~ *
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Figure 5.5 - Flow Race, HPIS (C ~ *
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Figure 5.6 - Mixture Level, Reactor Vessel (CD = 0. 6 )
(NOTE: The top of the core is at 0.0 ft elevation)
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Figure 5.7 - Mixture Level, Reactor Vessel (CD = 0.9)
_ , _ _
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Figure 5.8 - Mixture Level, Downcomer (C = 0.9)
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Figure 5.9 - Flow Rate, Break Flow, Path 32 (C = 0.9) -
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7. ATTACHMENT

This section includes all the plots requested by NRC to evaluate the

B&W's prediction. These plots are shown on Figures 2 through 166. The

comparison parameters for 'the CRAFT 2 analysis and LOFT experiement are

described in Table 4. The input listing of CRAFT 2 computer run is

shown in Table 5.
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Table 4. Parameters for Test Data Comparison

Pressure Instrument CRAFT 2 Figure No.-

Pressurizer (vapor space) PE - PC - 4 Node 6 2-4
Broken loop hot leg, near break PE - BL - 2 Node 13 5-7
Broken loop cold Icg, near break PE - BL - 1 Node 16 8-10
Upper plenum (upper end box) PE - IUP - 1 Node 5 11-13
Accumulator, intact loop PT - P120 - 43 Flood Tank 14-16
Steam generator secondary PT - P4 - 10A Node 18 17-19

Density

Intact loop cold leg DE - PC - 1 Mode 12 20-22
Intact loop hot leg DE - PC - 2 Node 7 23-25
Broken loop cold leg DE - BL - 1 Node 16 26-28
Broken loop hot leg DE - BL - 2 Node 13 29-31
Pump suction DE - PC - 3 Node 11 32-34

Differential pressure

Across core No measurement Node 3/ Node 5 35-37
Across intact loop pump PdE - PC - 1 Node ll/ Node 12 38-40
Pump suction leg No measurement Node 10/ Node 11 41-43
Intact hot leg to top of vessel No measurement. Node 7/ Node 5 44-46

Fluid Temperatures

Upstream of break, cold leg TE - BL - 1 Node 16 47-49
Upper plenum TE - 1UP - 1 Node 5 50-52
Pressurizer (liquid) TE - P139 - 20 Node 6 53-55

{}[ Lower plenum TE - lLP - 1 Node 3 56-58
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Table 4. (Cont'd)

Flow Rates Instrument CRAFT 2 Figure No.

Core inlet No measurement Paths 1, 2, & 3 59-67 .

Core outlet No measurement Paths 4 & 5 63-73
Break flow TTE - BL - la Paths 32 & 33 74-79
Cold leg, intact loop FE - PC - lb Paths 18 & 19 80-85
llo t leg, intact loop PNE - PC - 2c Paths 9 & 10 86-91
Accumulator, intact loop FT - P120 - 36 - 1 Flood tank 92-94
1.PI S FT - P120 - 85 Path 35 95-97
IIPIS FT - P128 - 104 Path 34 98-100

b Path 8 101-103Pressurizer surge line Pde - PC - 8
'

Metal Temperatures

Average rod No measurement Core Paths 1 & 2 104-109
Ilo t rod No measurement Not given

Clad average temperature No measurement Core Paths 1 & 2 110-115
Peak clad temperature No measurement Not given

Mass Inventories

Primary system liquid mass inventory No measurement Not given
Vessel inventory (collapsed liquid volume) No measurement Nodes 1-5 116-130
Integrated mass leaving system through No measurement Integrated flow to

break junction cont ainment 131-133
Energy released t- aontainment No measurement Integrated energy

to containment 134-136

" *Qualities, IIcat Transfer coef ficients
__,

C7%
ps; Quality, core average No measurement Core Paths 1 & 2 137-142

, ,

sg) Quality, leak path No measurement Leak Path 32 143-145
llea t transfer coefficients, core No measurement Core Paths 1 & 2 146-151

CD .

45m .
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Table *4. (Cont'd)

IJater Level Instrument CRAFT 2 Figure'No. ,

Vessel LE - 3F10 Node 5 152-154 ,,

Downcomer LE - IST or 2ST Node 1 155-157
Pressurizer LE - P139 - 6, 7, 8 Node 6 158-160

Pump Performance

Pump speed RPE - PC - 1 & 2 Pump speed 161-163
Pump head Pump head * 164-166
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Table 5. Input Listing of CRAFT 2 Computer Model .

for LOFT Test L3-1
i

.
.

300R ORGliGL
...............................................................................
5555 33!5 313 3!!!!$!533 5!$ 332 3535 53 5 3153!$ 3 33 53333 5 5 5 5 !3 3 5 5335 53 53 5 5 5315 35 53 53335:
$$$ $ $ 133115 3311 ! 3 553511533 3 53 ?3 313 3 I5 3555 $ 3 3 3 5 3 53 3 !1 $ 5 3 5 3 $ 53 3 5 55 5 5 5 31153 3 3553 3! .

LIST 09W KIBLER 80 11/19/79 17.24.J9. CY9ER C

L31S1,T7777,STMFZ. SAVANI NK
CH ARGE. AH 0 01 A19,S AV ANI NK,394,0,CR AFT 2.
7 'LEtLCFT PRETEST P9EDICTICN OF L 3 1. C ALC. 32-~ 1136463- 0 31,

L.JPOSEtCUTOUT,*Foi
REQUEST,TAPET,A4,*PF.
REQUEST, TAPE 10,*0F.
REQUEST, TAPE 77,*PF.
STAGEtTAPE VSil=10792.3El
LABEL (TAPE,W,L=PU"pM00 Ell
COPYBFtTApE.CPAFT21
RETURNtTAPE).

ST AGE t PT A P E,PE ,POS', VON =12101) .
*

LacEL(RTAPE,d,L=L31NK.T=999)
ST A GE IFT A PE ,PE .PCST,V!N= 0 71991
LABEttPTAPE.W.L=L3tNK Tz999).
ST AGE t0T APE,PE ,00S T.VS h=0 67 4 53
L ABEL (CT APE , W.L= L 31NK T= 999 8

:
' REWINDIC*arTZ1

COPYBFtCRAFT2. TAPE 77)
EXITtc)
CRAFT 2tFL=5000003
EXIT t t')*

.

REWIN 0tTAPE77)
COPYBFtTAPE77,0 TAPE.23 (RESTA0T TAPE)
RETURNtRTAPE)
PURGFtTAPE771
RETURNtTAPE77)

<

EXITtUS*

1 (IND(TAPET)
COPTOFITAPE7,PTAPE) (PLOT TAPEI
RETURNtPTAPE)*

-
*

PURGE (TAPE 79
RETURNtTAPET)
EXITtUI
REWINDtTAPE13)
COPYCFtTADE13 CUTPUT,1003
REWIN 0tCUTPUT)
COPYB F I CU TPU T, P APED,13 0 )
DISPOSEtPaPED,*ppl
REWINatTacc13)
COPYBF t TAPE 13,0T APE 1J03
RETUPNIC'ADEI
PURGEITAPE1C)

3 1HOTLOCH L319ASECAS SOFR LOFT L3-1 BASE CASE
* LOFT L3-1 BASE CASE
* SASE CASE

'

* TRANSIFNT .

* PLOT PACKAGE
* PUMP HFAO SET TO 332 0 FT.
* INPUT CA
* AUXILIARY FEE 0 wATED N00ELED USING CARD SERIES 7211

1/3 2/3 STE A" GENeeAf 00 SPLIT*

* CORREcfr0 OU9 ALE RISE INPUT
* FUEL AVEGAGE TEwoE3ATUot *EA0 JUSTED '

* STEAM FL0d CONTROL V AL VE *n0 ELE 3 WITH C ARD SE RIES 4951'

* 40 HOUR CPERATION DECAY HFAT CUUVE
* CNB TUONrg gfr

. * LPI INITIATES AT 144.7 PSIA
90, 4
e

RESTART INFORMATION h*

* . _ . _
,
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Table 5. (Cont d) :-

a ;
.*

'

.

.
.

. P00Rggg[-

101, 2.0
1001. 20.0. 0.0. 0.0

1004 5.00, 5.00. 5.30
e
* PLOT INFORMATION
*
e - ID X MIN MAX SCALE Y MIN NAX LENGTN X4 X5.

e
* N0 DES
e
1501. 1105. 1. 0.0. 0.0. 10.0. 1. 0.0. 0.0. 13.0. 00. 00

1502, 1106. 1. 0 3. 0 0. 10.0. 1. 3.0. 0 0. IJ.J. 00. 00

1503. 1107. 1. 0 0. 0 0. 10.3. 1. 3.0. 0.C. 10.0. Co. 00

1504, 1112. 1. 3.3. 0 0. 10.3. 1. 0.0. 3.0. 10.0 03, 30

1505, 1112. 1. 0.0. 0.0. 10.0, 1. C.G. 0.G. 10.3. C3. 00

1506. 1116. 1. 00. 0 0. 11 3 . 1. 0.0. 0 0. 10 0 OC. 03
*

1507. 1118, 1. 0.J. 0.3. 10.0. 1. 0.0. 0 0. 10.0. 00. 00
,

150s. 1231. 1. 0.0. 0 0. 13.0. 1, 3.0. 0.0. 10.0. 30. 00

1509. 1202, 1. 0.0. O.0. 10.3. 1, 0.0. 0 0. 10.0. 30. 03

1510. 1203. 1. J.G. 0 0. 10.0. 1. 0.0. C.0. 10.0. 30. 00
*

1511. 1234, 1. 3 0. 3 0. 10.3 1, 0.0. 0.0. 10.0. 00. 33

! 1512 1205. 1. 0.0. 0 3. 10.0. 1. 0 0. 3.0. 10.0. 0C, 03

1513, 1206. 1. 0 0. 0 0. 10.J. 1. 0.0. 0.C. 10.J. JJ. 03

1514, 1236, 1. 3 0. 3 0. 10.0. 1. 0.0. 3.0. 1J.0, 30. 30

1515. 1239, 1. 3 3. 0.3. 10 0. 1, 0.0. 3.0. 10.J. 00. 33

1516, 1210. 1. 3 3. 0 0. 1.3 .3 . 1, 0.0, 3.0. 10.3. QG. G3

1517 1218. 1. J.J. 0.J. 13.0. 1. J.3. 0 0. 10.3. 00. 33*

1516. 1305. 1. 30, 3 0. 10.0. 1. J.0, 0.0. 10.0. 30. 03

1519. 1309. 1. 3.3. 0 3. 13.3. 1. 3.G. 0.0. 10.0 00. 00

1520. 1438, 1, S.J. 0 0. 13.0. 1. 3.0. 0 0. 13.0. 3G. 03

1521, 1407. 1. 3 3. 0 0. 13 3. 1. 0.0. 0 0. 1G.O. 03. 00

1522, 1603, 1. 30 0 0. 13.3. 1. 0.0. 3.0. 10.3, J0. 30

1523, 1634, 1. 3 0. 0 0. 13.3 1. 0.0. 0.0. 10.0. 00, Ja

1524, 1605. 1. 03, 3. 0. 10.J. 1. 3.0. 0 0. 10.J. 30, 3J(

1525. 1E36. 1. 3.J. 0 0. 13.J. 1. 0 0. 3 0. 10.0, 30. 30
.

1526, 1609. 1. 0 0. 0 0. 13.3, 1. 0.3. 0.0. 10.3. 03. Oc,

1527. 1609. 1. 3.0, 3.0, 10.3. 1, 3.3. 0.0. 10.0. 00. CD

_ 1528. 1616, 1. 30 0 0. 13.0. 1. 0.3. 0 0. 10 0. 30 00

1529. 1619, 1. 0 0. 0.0. 10.J. 1. 0.0. 0.J. 10 0. 00. 00

1530, 1931, 1. 0.4. 0.0. 10,3 1. 0.0. 0.3. 10.0. 3. 5

1531, 1802. 1. 0.0. 0 0. 13.3. 1. 3.3. 0 0. 1C.3. 11. 12

1532. 1833, 1. G.J. 3 0. 10.J. 1. 0.0. 0 0. 10 0. 1G. 11

1533, 1804, 1, 0 0. 00, 10 0. 1. 0.0. 0.0. 10.3. 7. 5

e
*

* FLOW PATHS .
_ - .

o

1534 2101. 1. 0 0. 0.0. 10.0. 1. 0.0. 0 0. 10.3 30. 33,

1535, 2132. 1. 0.0. 0.0. 10.0. 1. 0.0. 0 0. 10.0. 30. 30

1536 2133, 1. 0.0. 0 0. 10.3. 1. 0.0. 0 0. 13.0. 30. 00

1537, 2134 1, 3 3. 0 0. 10.J. 1. 0.0. 0 0. 10.3. 00. 30

153S. 2135, 1. 3 0. 3. 0. 10.3 . 1. 3 0. 0.3. 10.3. 00 33

1539. 2109. 1. 3.3. 0.0. 13.0. 1. 3.0. 0.0. 10.0. 00. 30

1540. 2110. 1. 0.J. 3 0. 10.0. 1. 3.0. 0.0. 10.J. 03. 30

1541, 2117. 1. 0 0. 3.0. 10.J. 1. 0.0. 0.0. 10 0, 3C. 30

1542. 2119. 1. 0 0. 0 0. 10.J. 1, D.C. 0.0. 10.3. 30, 33

1543, 2110 1. 3.0 0.3. 10.3. 1. Q.J. 3.0. 10.0. 03. 3J

1544, 2124, 1. 0. 3. 0 0. 10.J. 1. 0.0. 0.3. 10 0. 0C. 33

1545. 2125. 1. 3 0. 3 0. 13.3. 1. 0 3. 3.0. 10.3. J0. 03

1546, 2132. 1. 3.0. 3.3. 10.J. 1 0.0. 0.0. 10.0. 03. 33

1547, 2133. 1. 0 3. 0.3. 10.3. 1. 0.0. 0.0. 10.J. J0. 30

1549, 2134, 1. 3.J. 0.0. 13.J. 1. 3.3. 0.0. 13 3. 00, 00

1549, 2135, 1. 0.0, 0.0. 13.3. 1. 0.0 0.0. 10.0. 30. 00

1550. 2401. 1. 3.0. 0.0. 13.3. 1. J.J. 3.0. 10.3. 30. J3,

1551, 2402. 1. 3.J. 0 0. 10.3. 1. 0.J. 0.0. 10.0. CJ, 30

1552, 2409. 1. 3.3. 0.G. 13.3. 1. 30, 3 0. 10.0. 30. 30

1553. 1411. t. 3.0. n. n. 14.4. 1 A.0. 0.0. 10.0. on. 30
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1554, 2413, 1. 0.0. 0.0. 10.0. 1. 0.0. 0 0. 10.0. 00, 00

1555. 2617 1. 0.0. 0 0. 10.0, 1. 0.3. 0.0. 10 0. 00. 00

1556 2717. 1. 0.0. 0.0. 10.0. 1. 0.0. 0 .4 . 4 0 .J . 30. 00

* CORE PATHS.

e

1557 3101. 1. 0 0. 0 0. 10.3. 1 *. 0 0. 0.C. 10 0. 33. 00

1558 3102, 1. 0.0. 0.0. 10.0. 1. 0 0. 0.0. 10.0. 00. 00

1559, 3201 1. 0.0. 0.0. 13.0. 1. 0 0. 0 0. 10.0. 30, 00.

1560. 3202. 1. 0.0. 0 0. 10 3. 1. 0.0. 0.0. 10.0. 00 00

1561. 3301. 1. 0.Q. 0.0. 10.0, 1. 0 0. 0.0. 10.0. 00. CO

1562, 1332. 1. 0.0. 0.0. 13.0 1. 0.0. 0.0. 10.3 30. 00

1563, 3501. 1. 3.3. 0.3. 10.J. 1. 3.0. 0.0. 10.0. 03, 00

1564 3502. 1. 0.J. 0 0. 13.0. 1. 0.0. 0.0. 1G.O. CO. 00

1565. 3601. 1. 0.3. 00, 13.3. 1, 3.C. 0.C. 10.3. 00. 30

1566 3602. 1. 0.0. 0.3. 13.0. 1. 3.0. 0.0. 10.3. 03. 00

1567 3801. 1. C.0. 0.0. 10.J. 1. 0.3. 0.G. 10 0. 03, 00,

1568 3802, 1. 0.0. 0 0. 13.0. 1. -0.0. 0 0. 10.0, 30. 00.

e

* STE AM GENER ATOR
* e

1569. 4101. 1. 0.0. 0.0. 10 3. 1. 0 0. 0 0. 10.0. 30. OC

1570. 4301, 1. 0.0. 0 0. 13.0. 1. 3 0. 0.C. 10.3. 30. 00'

1571. 4431. 1. 0.0. 0.3. 10.0 1. 0.0. 0.0. 10.0. 00. 33

1572. 4501, 1. 0.3. 0.0. 13.3. 1. 0.0. 0 0. 10.0. 30. 00

1573. 4701, 1, 0 0. G.O. 10.0. 1. 0.3. 0.0. 10.0. 30. 00

", .

* FLOOD TANTS , c-)

1574 5101, 1. 3.0. 0.0. 10.0. 1. 0.0. 0.0. 10.3. 30. 00

1575. 5201. 1. 3.0, 3.3, 13.0. 1. 0.0. 0.0. 10.0. 30. 30

1576 5301. 1. 0.3. 0.0. 10.3 1. 0.0. 0.0. 10.0. OC. 30

!? 7 5801, 1. 3.0. 0.0. 10.3. 1. 0.0. 0.0. 10.0. 00, 00
e

'" * n1SC-

. e
,

1578 5401. 1. 0.0 0.0. 10.0 1. 3.0. 0.0. 10.3. 30. 00

1579. 5501, 1. 0.G. 0.J. 10.3. 1. 0.0. 0.J. 10.0, 30, 03
1580. SE01. 1. 0.0. 0.0. 10.3. 1. 3.0, 3.0. 10.0. 30. 00
1581. 7134, 1. Q.3. 0.3. 10.0 1. 0.0. 0.0. 10.0. 30, 30

1582. 7137 1. 3.0. 0.0. 10.J. 1. 3.3. 0.C. 10.3. 00. G3

1583. 7111. 1. 3.J. J.0. 10.3. 1. 0.0. 0.0. 10.0. 03, 00

'
1534 7112. 1. 0.0. 0 3. 10.3. 1. 3 0. 0.0. 13.0. 00, 30

1585 7113. 1 30, 3.0. 10. 0. 1. 3.0. 0.0. 10.3. 00. 03
1586 7116, 1. 0.3. 3 0. 13.3. 1. 3 3. 0.0, 10 3. 00, 00

1587 7201. 1. G.3. 0 0. 10.0. 1. 3.0. 0.0. 10.3. 00. 30'

1588. 7232. 1. 0. 0, 3.2. 13.3. 1. 3.0. 0.0. 10.3. 33. 00f -

1589 7203. 1. 3.3. 3.3. 13.0. 1, 0.0. 0.0. 10.3. J0. 30

1590. 7234, 1. 0.0. 0.0. 10.0. 1. 0.0. 0.0. 10.0. G0. 30
s

1591. 7205. 1. 3.0. 3 3. 10.a. 1. 3.3. 0.0. 10.J. OC. 30

1592. 723b. 1. 3.0. 0.0. 10.0. 1. 0.0. 0.0. 10.3. 30. 33

1593. 7239 1. 0.0, 3.3. 10.3. 1. 3.0. 0.0. 10.0, 3G. 30

1594 7209. 1. 3.0. 0. 0. 10.3. 1. 0.0. 0.0. 10.3. 30, 35

1595 7210. 1. 00. 30, 10.0. 1. 3.C. 0.0. 13.J. 00. JJ
1596 1211. 1. 3.3. 3.0. 10.3. 1. 3.3. 3.0. 10.0. 00. 30

1597 7218, 1. 0.0. 0.0. 10.0. 1. 3.0. 0.0. 10.3. 33, 33

1595 2105. 1. 0 0. 3 0. 10 0. 1. 3 0. 0.0. 13.0. 00. 00

1599. 2432. 1, 3.0. 0.0. 10.0. 1. 0.0. 0.0. 10.0 30. 00

1600. 1211. 1. 3.0. Q.3 10.3. 1. 0.0. 0.3. 10.0. 00. 30
.

* PLOT SELECTION INF0tMATION
e
1601, 1105 16 0 **. 2132, 5601. 7204, 2717

.

e

1701. 100
e
* TTMF TNFCRMaff0N .
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*

2001 0.0001.13. 20. 3.0305.100. 15. 0 001.500. 8.

e
* CONTROL VCLUwES
e
3001, 2 427, 2 477 20.661. 22.000. 23'.611.2196.77.538.03.3.0
3002. 1 451.12 574 S.087 20 561. 8.337.2193.88.536.03.3.0,

3003, 6.113. 4 139. 9.694. 7.987. 5.635.2197.07.538.33.3.0
3004 1 965. 5.543, 15.275. 9.794 9.744.2159.42.582.92.3.3
3005 3.294.13.256, 22.030, 15.375. 15.328.2176.56.582.92.3.0
3006, 6.040. 5.732, 26 248, 26 296, 26.241.2165 30. 30 ,3.71

3007 11 655, 3.932. 22 03C. 22.333, 21.534.2173.73.582 92.3.3
3008, 2.442.11.939. 32.393. 22.303. 21.534.2159.?5.560.43.3.0
3009, 2.430.13.532. 22.498, 32.393 21.911.214d.25.555 03.0.0
3010. 3 892. 5.321. 15 257, 22.496. 17.791 2135.46.538.03.3 0
3011, 2.327, 4.675. 22.330, 15.257. 17.791 2134.31.538.03.3.J,

21.534.2199.66.538.0J.3.3. 22.3 .3012 16.191. 3.932, 22.3 .

21 534.2176.24.539.03.3.33013. 1.983.11 139. 32.341, 22 0 .
3014. 0.773 15 088. 18 321, 32 041. 17.555.2176.24.538.CJ.J.3

19.321, 17. 5 6 3. 217 9 6 3. 5 3 6. J 3. 3. J3015. 0.563 4.860. 22.3 .
,

21.534.2199.13.538.03.0.322.0 .3016. 4.120. 2.923. 22.3 ,

3017.22710. 15.603. 22.3 . 11 49 . 8.493. 33.00, 0.3 4 17,

34.23 . 25.62 . 753.30, 0.0 .10.53315 14.630.15.860. 44.01 .
e
* PRIMARY METAL HEAT TRANSFE9 COEFFICIENTS

- o
*

3510, 1.4, .00055
e

* PRIMARY METAL TIME STEPS
3511. c.1, 15.0. .J31, 1.+6
e
* PRIMARY METAL PROPERTIES
**

* * * VOL H.T. AREA THICK CLAD T BULK K CLAD K RHO CP T- I NC
3521, 1. 47 18. 0.51. 0.31342, 24.30, 13.99. 53.30. 00-

3522. 1. 61.39. 0.842. 0.942, 11 99. 10.99. 62.90. 0.0

3523. 1, 21.40. 3.125, 3.125. 13.99. 1J.99. 62.90 3.3

3524, 2. 189 94 3 399. 3 31342, 24.30, 13 99. 53 30. G. 3

3525. 2. 310 09. 0.142, 3 842. 13.99. 13.99. 62 13. 0.0

3526. 2. 135 63 0.125, 3.125. 10.99. 13.99. 62.93. 0. 3
3527, 3. 24.36, 3.325. 0.31042. 24.33. 13.99. 53 30. 03
3528, 3, 28 34. 0 942. 0 842. 13.99. 10 19. E2 90. 03
3529, 3. 64.30. 3 3449. 3 3449. 13.99 13.99, 62 93. 0.3

3530, 4, J5.32. 0.254 0 254, 13.99. 10 99. 62 90. 0.3

3531. 5. 973 3. 0.310. 0 013. 10.99. 13.99. 62.93. 33

3532. 5, 64 10. 3 254, 3 254. 10.99. 10.99. 62 93. C.3'
.-

3533, 7. 53 39. 0.143. 3.140. 13.99 10.99. 6*.11. J.3
,

3534, 8, 29.673. 0.26?. 0 0235. 24.30. 10.8. 53.30, 3.3

3535, 8, 1449.S. 3.00234.0 00204, 13.8 13.8. 55 16. 00
3536, 9. 1449 4 0.00234.0 30204, 13.8. 10 8. 55.16, 33

3537 9, 29.673. 0.267. 0.3235. 24.3. 13.S. 53.30, 3. J
3518. 15, 3610 0. 0.30204.3.33204, 10.8. 10.8. 55.16. 33
3539. 13, 312 21. 0 0625. Q.3625, 24.0. 24.3. 53.33, 30
3540, 13. 269.33. 0.18, 3 18, 24.0. 24.0. 53 33, 33
3541, 18. 12.37. 3.479. 3.0238, 24.0. 13.S. 53.33. G. 3

3542, 13. 13.51. 3.135. G.135. 13 99. 13.99. 64 11. 3. 3

3543. it. 34.66. 3 125. 0 125. 10.99. 10 99. 64 11. 03

3544 12. 49 52. G.129. 0.129, 10.99. 13.99. 64 11. 3. 3

3545. 6, 11 31. 3.3293. 0.3293. 10.99. 10.99 64.11, 3.3*

3546, 6. 65 95. 0.2711. 3 3238, 24.0. 13.99. 53 30, 33
3547, 13. 127.52. 3.099. 0.395. 11.99 10.99. 64 11. 30
3548. 14, 98.17 0.393. 3.093. 13.99. 13.99. 64.11. 33

,

3549. 15. 13.67 0.046. Q.346, 13.99. 10.99. 64.11. 3. 3
3550, 16. 54.96. 3 092. 0.092. 10.99. 13 99. 64 11. 37
e

* CONTATNwtNT Nu.c ,

1629 046
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e
3801 17,32,33
e

* WILSON MULTIPLIER T ABLE
e
3590, 2.0, 0.0, 2.0, 1.+6
3891, 2.0. 0.0, 20, 1.+6
3492, 2.0. 00, 2.G. is56

3893, 2.3S, 0.0, 23S, 1.+6
3894, 2.0, 0.0, 2.0. 1.+6
e

SUBELE RISE VELCOITY*

e
3901, 1,-887.0, 2. aS7.0. 3.-997.3, 4.-967.3. 5,-897.0, 6.-565.0

S . - 8 8. 0. 9.-6S9.3.10,-889.3,11.-988.0.12.-858 093902, 7.-985.1,
39 03,13. -8 8 8. 3 14.-S S S .J .15,-8 8 9. 3.16. - 8 5 8 0 17. -8 8 5. 0 13 13 0 0. 3*

*
e
* HYORAULIC DIA"ETER FOR WILSON MODEL
e

2,0 167 3.0 335, 4.3.0402, 5.1 337, 6.2 753. 7.0 9323905, 1.0.292,*

9.3 334.13 3.932,11 3.9320.12.0 932.13.3 932.14,0.3553906. 8.0.134,
3907,15,0.336.16.0.132,17,1 935,15,4.316
e
* REGULAR FLOW 9ATHS
e
4001, 1, 3 4.501.3 9. 6. S S 4.3. S 2 s, 3. 0 .-1.44-4.0. 0.100,3.0.0.0432

4002, 1. 3, 4.501 39, 6.584.0 925. 0.0 ,-1 4 4-4, 3. 3.10 G. G. G . G . J4 3 2
*

.

4003. 5, 3, 4, 52 75,223 11,0.025 0.G . - 1. 3 0 - 2, 3. , 3.1 .0.00175

4004 8. 4, 5,527.78, 7.062.1.340, 3.0 ,- 1 0 2 - 4. J . 0.1 0.0.1 336

4005, 8, 4 5.527.79, 7.062.1.343, 03 . - 1. J 2- 4 . 3. 3.1 .0.01306
4006, S, 5, 7.527.78 29.13 ,J.161. 0.0 ,-6. 36-4. 3. 3. 46 6. 0 3. J . 93 2

4007. 9, 5, 7.527.78.21.11 .3.361, 3.0 . -6. 5 6-4. 0. 3. 4 6 6. 0. J . 0. 93 2
4008, 5, 6. 7, 3.3 .1334.2.0.315, 7.6 .-2.25-4.0. 3.1 .1.3-S. 141. 99*

4009, 8,7. 8.527.78.37.541.3.451. G.3 .7.625-4.3. 3.1 .0.0 0 0335'

4010. 5, 7, S.527.79.37.543,3.451, 0.0 7.625-4.J.,0.1 ,J.0 0.3335
*

Q.J .3. 3.479,3.3.0.0335-

4011, 8. 8, 9.527.73 S.521.3.314 3.G .
3.3 .0. 0.479.0.0,3.3335

4012, 8. 9 9,527.73, 5. 5 21. 0. A 16 J.0 ,

4013, 8. 9,10.527.75.12.525.3.746. 0.3 . - 7. 6 3 -4. 3. 0.16 3,3. J . J . J3 3 5
4014, 8, 9,10.527.79.12.529.J.746. 0.J .-7.63-4.0..J.1 ,0.3,0.J335

,

S.0 .0.,0.466.0.9.J.9324015, S.13.11,527.79.13.922,1 341, 0.3 ,
0.0 ,0. 0.466 3.9,0.9324016, 9,10,11.527.75,18.922.0.341. 0.3 .
G.3 .3. 3.703.3.0.0.9324017, 2 11 12,1055.6, 3.574,1.375. 0.0 ,

4019. 8,12, 1,527.75.36.546,3 166, 3.0 .S.699-4.3. 3 466.3.J.C.932
4019, 2.12, 1.527.79.36.546.1.!66. 3.0 .8. 6 99-4. 3. 3. 46 6,3. J. 3 9J2
4020, 5, 1. 2. 5 2 7. 7 5.1 G . 2 41. J. 7 3 4, 3.J .1 295-4.0..J.1 ,0.3.0.292'

4021, 8. 1, 2.527.78.13 241.3.734, 0.0 ,1 295-4,0..J.1 .0.J.J.292

4322, 8, 2, 3.577.79.13.356.3.990. 0.J .1 772-4.0..J.1 . C . J . 3 .16 7,

-

4023, 8, 2, 3.527.78.13.355.3.890. 3.0 .1 772-4.3. 0.1 .0.33167
' 4D24 9,13, 9 C.c 5 2. 5 6 8. J.19 0 1. 3 3 3. 6. 55 6-4,3. 3.4o 6,1 3-d. 4 7 9

, 4025, 8.13. 5. J.3 ,5 2 5 6 9,3 18 0.1. J 3 3. 6 9 5 6- 4. 0. 0. 4 6 6,1 3- 9. 4 7 9

4026, 8 14.13. 10 .136.75,3 208.12.96.-5.42-4.0. 3.602.1.1-4. 515
4027, 8.14.13. 00 ,136.75.1.203.12.56.-6.92-4,3. 3.602.1.0-1. 515
4028, S.15 ,14 , .0 .112 3',3.367. 4. 5 6 3 3 5 2 91, 0. 0. 4 5 6.1. 0 - d . 2 9 2*

4029, S.15.14 00 .112 37.3.367. 4.56.3 35293 3. 3 458.1.J-9. 292
16. 31. J . J9 6, 5. 6 7. - S . 7 3 - 4 . 3. . J . 4 o 6.1. G - S . 7134030, t, 1,16. 00 ,
16.31.3.396. 5. 6 7. - 6. 7 3 -4 . J . 3. 4 6 6.1. J - d . 7134031, 8. 1.16 03 .

e

* LEAK Flow PATHS .

e
4 2 3 2. 7,16.17. 0. 3.0. 0313. 0. 3 C 2?14,0. 6 0, -1 0. 0. 3 5 3
4233, 7.17.16,3.0 3.3310.0.102214,0.60,-1 0 3.353
e

'

* FILL SYSTFM
e
4434,6,1,12.3.1.3.4!.39.3.0

1629 0474635. A. 7. t ?.a .1.n . 43. a q. 4. m



.

-

* .

Table 5. (Cont'd).

.
i

~
'

~

900RBRGNAL -

i

l

l
17. 58.5, 130.0, .038487,2.4359,0.0.0.0.0.1.1.-8,0.22 1 0. . . . . . . . . . . . . . . . . . . . . . . . . .

4036, 10, 18
e

INTEGRATED FLCW PATH MASS*
e
4601,1,2,3,4,5,6.7.8.9.10,11 12,13,14,15,16,17,19,19,20
4602. 21, 22, 23, 24, 26, 28, 30.. 31, 32, 33*

4810, 36
e
* FLOW P ATH ELEVATION 100!FICATIONS
e
* PATH UP.ELEV ON.EL EY
4901, 1, 9.584, 9 504
4902, 2. 9 694, 9 934
4903. 3, 9.684, 9 904
4904, 4, 15.165. 15.335 *

-
4905, 5, 15.268, 15.465
4906, 6, 22.232, 22.232
4907 7, 21 76S. 21.765
4908, 9, 22.232, 22 232.

4909, 10, 21.768. 21 768
4910, 11, 31 964, 31 064i

4911. 12. 31.G 3 6, 31 336
4912, 13, 22.873, 22 653
4913 14, 22.973, 22.753

". 4914 15, 18.490, 15.493
4915 16. 15.025, 15 325
4916, 18. 22.2J2, 22 232
4917 19. 21.766. 21.765
4918 20, 23.671, 23 451
4919, 21, 23.771. 23.551
4920, 22, 5.097 T.977

4921, 23. S.197 F.977 *

4922, 24, 22.232, 22 232*

4923, 25, 21.768. 21.768
'

4924, 26, 32.341, 32.341
4925, 27, 31.740, 31.740

Sw4- 4926, 26, 18.136, 1!.106
N Q. 4927, 79, 17.936, 17.9364

4925, 30, 22 232. 22.232"'

- 4929, 31, 21.766. 21.768
4930. 8, 26.298, 22.416
*

* STEAM FLOW 00NTROL CONTROL V ALVE.

o
4951, 0.038487, 0.0. 0. 3, 15. 3. 0 0.1. + 6

i .-
e '

* CORE PARAFETERS "

e
5001,0.0402 5.5.7530. 3000.0.10. 3.2 15969*5.394.96,1..-9 5-5,1.,1.,

* 1.,1. 3 3.3.J.0
5 0 0 2,0 0 4 0 2,5. 5. 75 0 0. 30 0 3. 0,13. 3.2 15 96 9 * 5,39 4. 96,1. .-9. $-5,1. ,1. ,
+ 1. 1.,0.3,0.0.3
e
* FUEL PIN,0AP AND CLA00!NG P9CPERTIES
e
5101,0.0152. 3.3 , 3.0.1535.0.3.3303125,-1..-1.,0.00203.0.3,0.0.0.0.
* 0.0.0.0.1 55.0 3.3.18 35. 0. 0. 00 0 3125,- 1. . - 1. 0 0 0 2 0 3. 0. 3.J . 0 . 3. 3,
5102,0.0152, 31 .
+ 0 0.0.0,2.55.0
e

* FUEL PIN FUEL DENSITY

' *
.

*

POISSON R ATIO AND PIN PLENUM VOLUMES
*

*

* . .
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Table 5. (Cont'd) .
s

.

.

|| [

5505.0.35.0.0.1 56-4.1.,0.2.0.0153.2
*

UPPER AND LOWER PATHS FOR EACH CH ANNEL*
e
5510,1,1,1.2.2.2
*

~

* METAL-WATER REACTION CONST ANTS
'

5901,91.22 140.5.6.5.2 0.1.-5,1500. 45503 0.33.3.0.0
.

* ONS PARA"ETERS
e

5921. 6.C+9, 1300 0. 1003.0. 2.75. 0.0
e

* SCRAM PARAMETERS
*

6001. 3.71. 0.0. 3000.0. 0.0. 0.0. 5. 6.

e

* HEAT GENERATION VS TIME TABLE .. 40 HOUR OPERATION
* e

6011. 1.0. 0.3. 0.059360. 1.0. 3.057404 1.5

6012. 0.055963. 2 3. 0.051666. 4.0. 3 346779. 63
'

6013. 0.046640. 5.3. 0.044956. 13 3, 0 341593, 15 3

6014 0.039756, 20.3, 0.334757 40.0, 0.331388. 63.3

6015. 0.029003. 40.3. 0.023412. 130.0. 0 325565. 150 3

6016. 3 024231. 20J.J. 3.323577. 400.0, 3 015552. 600.3
*

6017. 0.017357, 503.3. 0.315932, 1033.3. 3.313511. 1530.0.

601%. 0.012315. 2003.J. 3.305991 4300.3
* NORMALIZE 0 MEAT TR ANSFER COEFFICIENT VS TIME T ABLE
o
7021 1. 0.0.1. 1000G.3 .

~
7031.1. 0.0.1. 10303.3

.e

* STEAM GENER ATGR HE AT TR ANSFER MODEL (OPTION 25'

* 4

7100.1.1
e

* STEAM GENERATOR,. f.+ e . .
Y-C ~,;-( ~ *

'* 7101.9. 18, 15796.3. 31592.6. 40.13. 40.13, SS.S. 0.1
-

- e

*
* STEAM GENERATOR LOGIC PARAMETERS
e

. 7 2 01.1. + 6.1. + 6. 6 0. 0
e

* * MAIN FEEDWATER C04ST00WN~,

e
'

e '

7211. 0.0 0.3. 0.3. 59 99. 1.11. 63.3. 1.11. 1500.0
* AUXILIARY FEE 0 DATER dS PRESSURE TABLE
* .

7231.0.0.0 3.0.0.1.+6

I ret.IEF VALVE ACTUATION PRESSURE VS TIME T ABLE
.

7251,3300.3.0.3.3000.0.10000.0
e

* RELIEF VALVE CHADACTERISTICS
e
7271.0.0,0.3 0.0.10000.0
4

SAFETY VALVE CHARACTERISTICS 1629 049
*

-

7291.3 0.0.3.0.0.0.0
.

.

* Pt!MP CHAPACTFRISTTC9 .

.
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Table 5. (Cont'd)
s .

.
*

~

300R OR E L -
1

~

-

.

.., . -. .... ...

o
8001,1, 2.42, 2.03, 1.52, 1 61, 1.44, 1 40, 1.35, 1.30, 1.21, 1.11, 1.30
8002,2, 1 00, 0.70, 3.47. G.33 0 25, 3 24, 0 13. - 3. 0 5. - 3. 3",- 3 6 0,- 1. 0 G
8 0 03.3,-1.C 3. -0.9 8,-0 14. -0. a e . -0. 79,-J .6 S . = 0.51,- 0 2 8, 0.0 . 0.43, 1.00
8004,4, 1 03, 0.55, 0.53, 0.45, 0 89, 0.93, 1.21, 1.29, 1.52, 1.92. 2.42
8005,5, 1.99, 1 40. 1.04, 0.80, 0.67, 0.6J. 0 63, 0 73, 3.93. G.91, 1.0G*

8006.6. 0 33, 0.21, 0.07.-0 26.-0 36.-0 47.-0 70,-C.92.-J.95,-0.96.-1.QQ
8007,7,-1 00,=0 98.-0.95,-0.92,-0 86,-0.65.-0.47.-0.26, 0.30, 0.63, 1.00
8008,8, 0.33, 0.53. 0.73, 0.93, 1.08, 1.25, 1.39, 1.52, 1.66, 1.81, 1.98

PUMP ELECTRIC TORQUE VS ACTU AL PUMP SPEED
.

8016.350.8,0.0.250.S.3062.5
e
* PUMP SHUT 00WN PARAMETERS

-o.

8021,0.0, 1.-9, 0.0, 750.0, 0. 0. 0.0, 0.3
.

* PUMP PARAMETEoS.
o
8031.17.332.0,455.59,3530.0.10200.0.0.788,3062.5

,
e

* PUNP MOTOR CONSTANTS
e
SO41,0.003,14.455.152 994,0.0,3 0.972.694,3c6 971.-1777.31.*

+ 0.0.0.0,34.3.1.3 - 7*

.

e

* FILL SYSTEM ACTUATION P AR AMETERS
e
10001,0.0.1910.7,6,7
e

* FILL SYSTEN TIME DELAYS
'

>
10011,1.*6,0.0.1.*6

* 10012,1.*6.0.0,1.+6
e
* FILL FLOW VS BACK PRESSURE TABLE
o
10021,12.0 0.0.12.0.14.7 5.0.1214.7. 5.0,3300.3
10 0 26,110.5. 0. J ,110. 5 14. 7,6 8. 3.14 4. 7, J . 3,14 5. 3,3. 3. 3 0 3 3. 0
e
* FL'e00 T ANTS*

e
10 06 0,12,6 7. 2.T ,4 7 41.9 3.5 9. 6 2. 4 2. 8,615. 0. 2. 5,125.1,13. 0 6.5 6 0. 6
10 0 61,2 4.174,22. J ,2 2. 3,13. 5 7.5 27. 4. 2 4. 8,0. 0 6 4 5. 0. 3. 3

L .

F629 050

.
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Figure 2 - Pressure, Pressurirer (0 to 100 sec.)
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Figure 3 - Pressure, Pressurizer (C = 0.6)D
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Figure 4 - Pressure, Pressuri er (CD" *
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Figure 5 - Pressure, Broken Loop Ilot Leg Near Break (0 to 100 sec.)
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Figure 6 - Pressure, Broken Loop Hot Leg Near Break (CD" *0
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Figure 7 - Pressure, Broken Loop Hot Leg Near Break (C = 0.9)D
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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" *}
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Figure 10 - Pressure, Broken Loop Cold Leg Near Break (CD" *
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Figure 11 - Pressure, Upper Plenum (0 to 100 sec.)
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Figure 12 - Pressure, Upper Plenum (C = 0.6)D
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Figure 13 - Pressure, Upper Plenum (C ~ *
D
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Figure 14 - Pressure, Accumulator, Intact Loop (0 to 100 sec.)
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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}
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''}Figure 19 - Pressure, Steam Generator Secondary (C ~
D
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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" *}
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Figure 22 - Density, Intact Loop Cold Leg (C = 0. 0D
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Figure 23 - Denrity, Intact Loop Hot Leg (0 to 100 sec.)
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Figure 24 - Density, Intact Loop Hot Leg (C ~
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Figure 25 - Density, Intact Loop Hot Leg (CD" *
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Figure 26 - Density, Broken Loop Cold Leg (0 to 100 sec.)
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Figure 27 - Density, Broken Loop Cold Leg (CD" *
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Figure 28 - Density, Broken Loop Cold Leg (C = 0.9)D
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Figure 29 - Density, Broken Loop Hot Leg (0 to 100 sec.)
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Figure 30 - Density, Broken Loop Hot Leg (CD" *
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Figure 31 - Density, Broken Loop Hot Leg (C = 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" *
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Figure 34 - Density, Pump Suction (CD" *
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Figure 35 - Differential Pressure, Across Core (0 to 100 sec.)
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Figure 36 - Differential Pressure, Across Core (CD" *
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Figure 37 - Differential Pressure, Across Core (C ~
*

D

40.0 0 -

35 000 --
.

30.000 --

25.000 -

-

Lo
C

20 000 --
tu
a:
D

cn
GQ
t.u

$ 15.000 --

CC
w

d
a

LG.CC3 --

5.GCC ~

'N - prv~ry~y-- ,,

' ' '
G.GCC

O.000 3.0C0 6.0C0 9.00,0 12.000 15.0C0

TIME (SEC)(X10'')
L31S374 LOFT L3-1 STD PRSLM

NO:E 3- \ CE 5 1629 087



e

Figure 38 - Differential Pressure, Across Intact Loop Pump (0 to 100 sec.)
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Figure 39 - Differential Pressure, Across Intact Loop Pump (C ~ *
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= 0.9)Figure 40 - Differential Pressure, Across Intact Loop Pump (CD
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Figure 41 - Differential Pressure, Pump Suction Leg (0 to 100 sec.)
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Figure 42 - Differential Pressure, Pump Suction Leg (C = 0.6)D
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Figure 43 - Differential Pressure, Pump Suction Leg (C = 0.9)D
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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, Intact Hot Leg to Top of Vessel (C = 0.6)D

25.000 -

20.003 --
.

15.000 +

LG 000 --

-

(D
Q_

5.000 --
W
M
'O
GQ
GO I

W l

[ G.000 - - h

I
M
o
uJ
O

-S.000 --

-1C .000 --

'-15.000 , , , ,

0.0C0 3.000 6.000 9.0C;C 12.0C0 15.000

TIME (SECl(X10''l
L31S2EE LOFT L3-1 STD PRBLM

\] E 7- l\ 0.1 5 1629 095



Figure 46 .- Differential Pressure, Intact Hot Leg to Top of Vessel (CD" *
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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 (C = 0.6)D
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Figure 49 - Fluid Temperature, Cold Leg, Upstream of Break (CD" '
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Figure 50 - Fluid Temperature, Upper Plenum (0 to 100 sec.)
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[igure51-FluidTemperature,UpperPlenum(CD" *}
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Figure 52 - Fluid Temperature, Upper Plenum (C = 0.9)D
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Figure 53 - Fluid Temperature, Pressurizer (0 to 100 sec.)
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Figure 54 - Fluid Temperature, Pressurizer (CD" *
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Figure 55 - Fluid Temperature, Pressurizer (C ~ *
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Figure 56 - Fluid Temperature, Lower Plenum (0 to 100 sec.)
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= 0.6)Figure 57 - Fluid Temperature, Lower Plenum (CD
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Figure 58 - Fluid Temperature, Lower Plenum (CD" *
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Figure 59 - Flow Race, Core Inlet, Path 1 (0 to 100 sec.)
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Figure 60 - Flow Rate, Core Inlet, Path 1 (CD" *}
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Figure 61 - Flow Rate, Core Inist, Path 1 (C = 0.9)D
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Figure 62 - Flow Rate, Core Inlet, Path 2 (0 to 100 sec.)

70.CCC -

60 000 --
- .

-

50.000 --*

.

O
~

X
s

40.000

30.000 --

U
uJ
07 20.0C0 --
N
CD
_J

2

3 !C.CCG --
u.

_

.CCC ~

-10 0C0 . , , . .

G.CCC 2.000 4.003 6. G0,3 S.000 10.000

TIME (SEC)(X10'')
L31SZEE LOFT L3-1 STD PRSLM 1629 112

P- 9
<



:<

Figure 63 - Flow Rate, Core Inlet, Path 2 (C = 0.6)D
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Figure 64 - Flow Race, Core Inlet, Path 2 (C = 0. 0D
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Figure 65 - Flow Race, Core Inlet, Path 3 (0 tr 100 sec.)

70.000 --

60.GCG --

.

SG.GCC - -

40.GCC -

30 000 --

U
'd .

i.n
N
03

20 0C0 *

r
O
J

u_

10.000 --

0.000 -

' '

-10.0C0 ,

, .

0.000 C.0C0 4.000 6.000 6.000 :C.000

TIME C SEC H X10 '' )

L31S2EE LOFT L3-1 STD PRSLM 1629 115
A~ 3



,-

= 0.6)Figure 66 - Flow Rate, Core Inlet, Path 3 (CD
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Figure 67 - Flow Race, Core Inlet, Path 3 (C = 0. 0D
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Figure 68 - Flow Race, Core Outlet, Path 4 (0 to 100 sec.)
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Figure 69 - Flow Rate, Core Outlet, Fath 4 (C = 0.6)D
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~' Figure 70 - Flow Rate, Core Outlet, Path 4 (CD" *
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Figure 72 - Flow Race, Core Outlet, Path 5 (CD" *}
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Figure 73 - Flow Rate, Core Outlet, Path 5 (C = 0.9)D
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Figure 74 - Flow Rate, Break Flow, Fath 32 (0 to 100 sec.)
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*}Figure 75 - Flow Rate, Break Flow, Path 32 (CD ~
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Figure 76 - Flow Rate, Break Flow, Fath 32 (C = 0. 0
D
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Figure 77 - Flow Rate, Break Flow, Fath 33 (0 to 100 sec.)
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Figure 78 - Flow Race, Break Flow, Path 33 (C = 0.6)
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= 0.0Figure 79 - Flow Rate, Break Flow, Fath 33 (CD
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Figure 80 - Flow Rate, Cold Leg, Path 18 (0 to 100 sec.)
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Figure 81 - Flow Race, Cold Leg, Path '8 (C = 0.6)D
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Figure 82 - Flow Rate, Cold Leg, Path 18 (CD" *"
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Figure 83 - Flow Rate, Cold Leg, Path 19 (0 to 100 sec.)
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0.9)Figure 85 - Flow Rate, Cold Leg, Path 19 (C =
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Figure 86 - Flow Rate, Hot Leg, Path 9 (0 to 100 sec.)
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Figure 87 - Flow Rate, Hot Leg, Path 9 (C = 0.6)D
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Figure 88 - Flow Rate, Hot Leg, Path 9 (C = 0.9)D
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Figure 91 - Flow Rate, Hot Leg, Path 10 (C = 0.9)
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Figure 92 - Flow Rate, Accumulator (0 to 100 sec.)
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Figure 93 - Flow Rate, Accumulator (C 0.6)=
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Figure 94 - Flow Rate, Accumulator (C = 0.9)D
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Figure 95 - Flow Race, LPIS (0 to 100 sec.)
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Figure 96 - Flow Race, LPIS (C ~
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Figure 97 - Flow Rate, LPIS (C ~ *
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Figure 98 - Flow Race, HPIS (0 to 100 sec.)
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Figure 99 - Flow Rate, HPIS (CD" *
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Figure 100 - Flow Rate, HPIS (CD" *
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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 (C ~*
D
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Figure 103 - Flow Rate, Pressurizer Surge Line (C ~*
D
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Figure 104 - Temperature, Average Fuel Rod, Core Path 1 (0 to 100 sec.)
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Figure 105 - Temperature, Average Fuel Rod, Core Path 1 (CD" *0}
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Figure 106 - Temperature, Average Fuel Rod, Core Path 1 (CD" *
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Figure 107 - Temperature, Average Fuel Rod, Core Path 2 (0 to 100 sec.)
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= 0.6)Figure 108 - Te:nperature, Average Fuel Rod, Core Path 2 (CD
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Figure 109 - Temperature, Average Fuel Rod, Core Path 2 (C " '
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Figure 110 - Temperature, Average Clad, Core Path 1 (0 to 100 sec.)
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= 0.6)Figure 111 - Temperature, Average Clad, Core Path 1 (CD
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Figure 112 - Temperature, Average Clad, Core Path 1 (C =00
D
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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" *
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Figure 115 - Temperature, Average Clad, Core Path 2 (C = 0.9)D
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Figure 117 - Vessel Inventory, Node 2 (0 to 100 sec.)
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Figure 118 - Vessel Inventory, Node 3 (0 to 100 sec.)

27.000 --

26.000 +

25.000 --

24.000 -

m
W
L 23 000 --
uJ
2-
D
.J
O

22.000 +
C
.--.

D
O

--.

__J

21.000 --

20.000 +

19.000 : :' ' '

0 0C0 0.000 4.0C0 6.00,0 8.C00 10.000

TIME ( SEC )( X10 '' )

L31S2EE LOFT L3-1 STD PRSLM
\]:E 3 1629 168



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 (C 0.6)
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Figure 122 - Vessel Inventory, Node 2 (CD" *
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Figure 123 - Vessel Inventory, Node 3 (CD" *
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Figure 124 - Vessel Inventory, Node 4 (CD" }*
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Figure 125 - Vessel Inventory, Node 5 (C = 0.6)D
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Figure 126 - Vessel Inventory, Node 1 (C *
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Figure 127 - Vessel Inventory, Node 2 (CD" *
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Figure 128 - Vessel Inventory, Node 3 (C = 0. 0D
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Figure 129 - Vessel Inventory, Node 4 (C = 0.9)
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Figure 130 - Vessel Inventory, Node 5 (C = 0. 0
D
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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" *
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Figure 133 - Integrated Flow to Containment (C = 0.9)
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Figure 136 - Integrated Energy to Containment (C ~
*
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Figure 137 - Pipe Quality, Core Path 1 (0 to 100 sec.)
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Figure 138 - Pipe Quality, Core Path 1 (CD" *}
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Figure 139 - Pipe Quality, Core Path 1 (C ~ 0*9}D
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Figure 140 - Pipe Quality, Core Path 2 (0 to 100 sec.)
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0.0Figure 141 - Pipe Quality, Core Path 2 (C =
D
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Figure 142 - Pipe Quality, Core Path 2 (CD" *
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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 (C = 0.6)
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= 0.0Figure 145 - Pipe Quality, Leak Path 32 (CD
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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" *
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Figure 148 - Heat Transfer Coefficient, Core Path 1 (C = 0.9)D
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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 (C = 0.6)
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Figure 151 - Heat Transfer Coefficient, Core Path 2 (C = 0.0
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Figure 152 - Water Level, Vessel (0 to 100 sec.)
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Figure 154 - Water Level, Vessel (C = 0. 0
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Figure 155 - Water Level, Downcomer (0 to 100 sec.)
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Figure 156 - Water Level, Downcomer (C = 0.6)D
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Figure 157 - Water Level, Downcomer (C = 0.9)
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sec.)Figure 158 - Water Level, Pressurizer (C =
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Figure 159 - Water Level, Pressurizer (CD" *
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Figure 160 - Water Level, Pressurizer (C ~
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Figure 162 - Pump Speed (CD" *
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Figure 163 - Pump Speed (C = 0.9)
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Figure 164 - Pump Head (0 to 100 sec.)
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Figure 165 - Pump Head (CD" *
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Figure 166 - Pump Head (CD" *
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