November 20, 1979

MINUTES OF LOFT L3-1 STATUS MEETING

A meeting was held in Lynchburg, Virginia on November 20, 1979, jetween
-represehiaE?Qes of Babcock and Wilcox and the NRC. The purpose of the meeting
was to estaplish, to the extent practicable, Babcock and Wilcox's plan to
perform a blind calculation of the LOFT L3-1 experiment. The L2-1 experiment
is currently scheduled for November 20, 1979. Since the pre-test analysis
has not been completed, this meeting was held to determine the current status
and proposed methods to complete the calculation. The meeting attendees
are listed in Appendix A.

The current status of the B&W calculation is described in a handout
provided to the staff at the meeting. This handout is attached as Appendix B,
"Preliminary CRAFT2 Model of LOFT L3-1 Experiment," by N. K. Savani, qated
November 20, 1979. This handout contains the following information:

1. A nodal diagram and description of each node.

2. An identification of the CRAFT computer program used for the analyses.
Version 9.3 Tape #10792) was used and is similar to the NRC-approved
small break version (8.4) with the excepticn that the pump model has
been modified to account for the special LOFT pump characteristics.

3. A description of significant input assumptions, which are also idéntified
in the input listing.

4. A printout of the CRAFT L3-1 input listing.

5. A discussion of current B&{ concerns with the current model. These
itens will be evaluated further by B&W, and may be changed in the final
B&W analysis of L3-1. If changes are made to the current model, 8&W will
identify and justify each change.

6. Potential areas for model changes as identificd to date are discussed in

Appendix B and include: [ 298 | r,z? 4/58
7911270 ===



a) Break flow model comparison with Wyle test data
b) Seccndary node pressure response to model actual LOFT test conaitions
¢) Accumulator discharge model and system response.

d) Steam generator heat trar.rer model.

Babcock and Wilcox stated that the L3-1 analysis had been completed to
approximately 750 seconds. A microfiche of the computer output and several
typical computer plots of the output were provided to the NRC. This output
represents B&W's base calculation, and any modifications resulting from
evaluation of the above concerns will be referenced to this calculation.

This calculation was performed on November 14-15, 1979,

B&W noted that they had requested, via telecon, various information from
EG&G-1daho concerning the L3-1 experiment. The information was provided orally,
and was to be transmitted in writing. Thus far, B&W has not received
written confirmation of this information, nor any other © .cial test informa-

tion that may have been requested by other L3-1 pre-test participants.

Paul Norian I " Henry [Bailey

USNRC Babcock and Wilcox

NOTE: B&W intends to justify as reasonable each change to our model from
this date. As some changes may be subjective, BaW reserves the
right to change and accepts the consequences which may result.
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APPENDIX A

Babcock and Wilcox/NRC Mesting to Discuss LOFT L3-1 Status

Lynchburg, Virginia - 11/20/79

Jack Guttmann NRC/DSS

Paul Norian NRC/DSS

N. K. Savani B&W

C. G. Motloch Energy, Inc.
H. A. Bailey BA&W
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PRELIMINARY CRAFT2 MODEL OF LOFT L3-1 EXPERIMENT

Presented to

PAUL NORIAN & JACK GUTTMANN

November 20, 1979

N. K. SAVANI

Reviewed by: A
Chester Motloch



COMPUTER CODE USED:
CRAFT2, Version 9.3 with LOFT pump dated 4/7/77, Tape #10792.

NODAL ARRANGEMENT:

A noding diagram of the CRAFT2 computer model is shown in Figure 1 and described
in Table 1. The model has 18 nodes and 36 flow paths. Throughout the model,
dual flow paths are used to allow for counter-current flow. The secondary side
1s connected to the containment node to simulate the stzam flow to the atmosphere.

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 node and 2.0 in the remainder of the
vessel node. This approact is consistent with the B&W evaluation model. The
secondary side of the SG has a steam separator, hence a large bubble rise velo-
city is utilized to allow for complete phase separation.

DISCHARGE MODEL:

Leak flow area = 0.002214 ft?
Leak flow paths = 32 & 33
The Bernoulli-Moody discharge model with CD = 0.6

STEAM GENERATOR:

Steam generator primary side is represented by two nodes and the secondary side
with one node. 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 the rate
of 5% position per second. An er‘ective steady-state flow area was calculated
based on the Moody critical 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.

PUMP MODEL:

The CRAFT2 pump input was modified to model the actual pump characteristic of
that utilized in the experiment. .

ECCS MODEL:

The ECCS is comprised of one accumulator (core flood tank), one high pressure
injection system, and one low pressure iajection system. The injection point
is the intact loop cold leg piping. The ECCS actuation and performance charac-
teristics are consistent with the initial conditions for this experiment.

CORE MODEL: o

Single node.
Heat generation based on the given decay heat curve.
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Table 1. Node Description

Description

Downcomer annulus

Downcomer

Lower plenum

Core

Upper plenﬁn & upper head

Pressurizer

Hot leg, intact loop

Steam generator, front half of primary side, intact loop
Steam generator, back half of primary side, intact loop
Steam generator outlet, cold leg piping, imtact loop
Pump suction, intact loop .

Pump discharge, intact loop

Hot leg plus E:lf.sinnlatcd SG, broken loop

Half simulated®plus half pump, broken loop

Half pump plus piping, broken locp

Leak node

Suppression tank

Secondary side, intact loop

GXe
.



OQUTSTANDING CONCERNS

The following are areas of concerns and possible model changes. More
sensitivity studies will be done before running the final case.

1. Evaluate the Bernoulli-Moody discharge model with CD of 0.6
against the Wyle test prediction.

2. Evaluate the secondary system pressure response with additional
steam control valve modeling studies. Also, evaluating the CRAFT2
small leak steam generator model. .

3. Perform sensitivity studies to evaluate the accumulator model, if
deemed necessary.
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PRELIMINARY PREDICTION OF L3-1

Time Event

0.0 Experiment initiated
5.0 HPIS initiation

17.0 Pump decoupled

n24.0 ) Pressurizer empty

~30.0 (572.96°F) Peak cladding temperature, °F

32.0 Saturation pressure at upper plenum

60 Auxiliary feedwater starts
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LISTO9W KIBLER 86 11719779 17.24.3%9. CYRER C : :

L31S1,T7777,STMFZ, SAVANT NK
CHARGE . AHOD1A19,SAVANT NK.394,°,CRAFT2,

TITLE (LCFT PRETEST PREDICTION OF L3-1,CALC. 32-1106463-00)
DISPOSE(OUTPUT ,*F)

.EQUES‘Q'APE’.A“"P‘.

REQUEST,TAPEL(Q,*PF,

REQUEST,TAPET77,%PF,

STAGE (TAPE (WSN=10792,°€)

LAPEL (TAPE 4R, L=PUMPNMADEL)

COPYBF (TAPZ ,CPAFT2)

RETURN(TAPE)

STAGE(PTAPE,PE,POST,VIN=12101)-

LABEL (RTAPE W, L=L31NK,T=3299)

STAGE (PTAPE,PE ,POST,VSN=07139)

LABEL(PTAPE ,WyL=L31NK,T=3393)

STAGE (OTAPE ,PE 4POST,VSN=08748)

LABEL (OTAPZ yWyeL=L 31NK, T=399)

REWINDICRAFT2)

COPYBF(CRAFT2,TAPETZ7)

EXIT(C)

CRAFT2(FL=500000)

EXITCU)

REWINOITAPE?T)

COPYBF (TAPEZ7,°TAPE,2) (RESTA?T TAPE)
RETURN(RTAPE)

PURGE (TAPETT)

RETURN(TAPE?7)

EXIT(U)

REWIND(TAPE?) -

COPYRF(TAPEZ ,PTAPE) (PLOT TAPS)

RETURN(PTAPE)

PURGE (TAPE7)

RETURN(TAPE?) 2
EXIT(U) ;
REWIND(TAPELD) ‘
COPYCF(TAPELD,CUTPUT,100) '

REWIND(CUTPUT)

COPYBF(CUTPUT,PAPER,100)

DISPOSE(PAPER, *PR)

REWILO(TACF10)

COPYBF(TAPZ10,0TAPS,100)

RETURNI(QTAPRPE)

PURGE (TAPELC)

AMOTLOCH  L31BASECAS 00FR LOFT L3-1 BASE CASFE
LOFT L*-1 BASE CASE

BASE CASF

TRANSTIENT

PLOT PACKAGF

PUMP HFAD SET TO 332.0 FT.

INPUT QA -

AUXILIARY FEED WATER MODELED USIWG CARD SERIES 7211

173 273 STEAM GENFRATOR SPLIT

CORRECTED BUBALE RISE INPUT

FUEL AVERAGE TEMPCRATYUR: Q9FAQJUSTED

STEAM FLOW CONTROL VALVE MNDELED WITH CARD SERIES 4951

40 MOUR OPERATION DECAY WFAT CURVS

ONB TURNEN OFF

LPI INITIATES AT 144.7 PSIA 7 1 AF
90. “ \, 09» J )
®

LI B B B B B R B B B IR A

® RESTART INFORMATTON




101,
1001,

1004,
.

# PLOT INFORMATION

€« 5

1501,
1502,
1503,
1504,
1505,
1506,
1507,
15018,
1509,
1510,
1511,
1512,
1513,
1514,
1515,
1515,
1517,
1518,
1519,
1520,
1521,
1522,
1523,
152%,
1525,
1526,
1527,
1528,
1529,
1530,
1531,
1532,
1533,
&

® FLOW

1534,
1535,
1536,
1537,
1538,
1539,
1540,
1541,
1542,
1563,
1544,
1545,
1546,
1547,
1548,
1549,
1550,
1551,
1552,

NZDJES

2.0

20.0,

ID

1405,
1106,
1107,
1112,
1112,
1116,
1118,
1201,
1202,
1203,
1204,
1205,
1206
1208,
1209,
1210,
1218,
1308,
1309,
1408,
1409,
1603,
1604,
1605,
1€06,
16018,
1609,
1616,
1618,
1801,
1802,
1803,
1804,

PATHS

210%,
2102,
2103,
2104,
2105,
2109,
2110,
2117,
2118,
2119,
2124,
2125,
2132,
2133,

2134,

2135,
26401,
26402,
2607,

5.00, 5.00,

X

1,

1y
1,

1,
1
1,
1,
1,
1,
1,
1,

1,
1y
Y
Y

0.0,
5.00

MIN

0.0,
0.0,
0«00
0.0,
Cedy
Oedy
0«0
D0,
0.0'
0.0,
000'
0000
0.0,
0¢0»
0.0,
1.0'
el
3.0
0.0,
0.0,
0.0,
0.0,
0000
0«0y
Dedo
0.0,
0.0,
0.0,
0«00
0.0,
000'
0«00
040,

0.0,

Uely
0.0
.04
0.0,
0.0
0«00
0.0
0.0,
0.0,
0000
0.0'
J.04
0.0'
0«0
0.0,
0000
0000
Ja0o

MAX

0.0,
0.0,
0.0,
0.0,
0.0'
000'
0030
0.0,
De00
Lely
3.0,
0000
0«0,
0.0,
0.0,
0.0
P Y
0«0y
0.0,
0.0'
0«0,
Be0s
0.0,
0«04
0«0y
Ds0,
0000
00y
0.0,y
0.0,
D0y
0«04
D.0,

0.0,
000'
0«0,
040,
0.0,
0.0,
0.0,
0.0.
0.0,
0.0
0.0,
0.0,
0.0,
0.0,
0ol
0.0,
0.0,
0.0,
0000

SCALE

10.0,
10.0,
1000'
100,
10,0,
10.00
100,
10.0,
1000'
10.0y
10000
10.0,
10«3,
100,
100,
10.0'
10.0,
100,
10.00
1000'
103,
100,
10.0,
100,
19000
10.0,
10.0'
1040,
10.0,
10000
1000'
103,

10,0,

10.0,
10.0,
10‘0'
103,
10.09
10000
100
100,
10.0,
10.3'
100,
100,
1000'
100,
103,
100,
10.0,
100,
1000

i,
1,
1,
1,
i,
i
1y
1,
1y
1,
1,
1,
1,
1,

1y
i,
1,
1,
1,
1s
1
1,
1y
1y
i,
1,
iy
1,
1,
1,
1y
i,

i,
i,
1,
1,
i,
1,
1y

i,
1le
Ly
Lo
1,
1,
1,
1y
1,
1,
1,

MIN

0.0'
0ely
D0
0.0,
Cely
0.0y
Qa0
0.0,
0.0
0«0,
0000
0.0,
0.0.
040,
0.0,
0.0,
0.0,
OOCO
0000
U.Co
0.0
De0»
0000
00y
0000
0.0,
000'
0.0,
a0y
0.0
0.0-
0.0,
0.0,

0.0,
0.0,
0.0
0.0,
0.0y
0.0
040,
0.0'
0.0,
0.0,
0.0
0000
0«00
0.0,
0.0
0.0,
0.0'
0.0,
0.0

MAX

0.0,
3.0,
[ P
0.0,
.000
[
ﬂ.ﬂo
'.n.
0.0,y
0.0,
0.0,
u.u’
0eCy
N0y
0.0,
0000
N0y
ey
o.o'
0«0y
00y
.0,
0.0,
0.0o
0.0,
0.0,
0.09
0.0,
Oy
0.0,
0.0,
O«0y
0.0,

0.0,
0.0,
0.0,
0.0,
0.3,
0.0,
0.0
0.0,
0.0,
00y
Oe0»
0.0,
o.'.
0.0,
0.0,
0.0,
0.0,
0.0,
N.4d.

LENGTH

10000
100,
10.0'
100,
10000
10.0,
10&0'
10.0,
10.0.
100,
lO-Oo
10.0,
10.0'
100,
10.0'
1000'
1040,
100,
10.0,
100,
10«0y
10.0,
1000!
100,y
1Ce0,
10.00
1040
100,
100,
1000'
1C.00
100
100,
1290
10.0,
10.0'
10-0.
1004
10.0,
19.0,
10000
10.0,
10.0'
100,
10.0'
10.0,
10.0,
10.00
1000'
100
tOoOO
1040
100

0o,
00,
co,
00,
L0,
00,
ea,
00,
00,
00,
oo,
00,
03,
00,
0o,
00,
00,
00,
00,
00,

00,
00,
00,
00,
00,
00,
00,
00,
d0,
aa,
00,
oo,
00,

00,
an .

X5

00
0o
00
00
0o
0o
00
00
0o
00
00
00

a0
00
00
00
00
00
00
00
0d
a0
03
oc
00

- 00

0o
0o

12
11

00
a0
0o
a0
oe
00
0d
00
0o
D)
00
0o
0o

ao
00
00

ao
nn



1556, 2413, 1 Vel Ue Uy
1555, 2617, 1y 0.0s 0.0,
1556, 2717s 1+ 0.0y 0.0,
® CORE PATHS
L
1557, 3101, 1y 0«04 0.0,
1558, 3102y 1y 0.0y 0.0,
1559, 3271, 1, 0.0, 0.0,
1560, 3202 1y 0.0, 0.0,
1561, 3301, 1y 0.0y Oe0»
1562, 3302, 1, 0.0, 0.0,
1563, 3501, 1, 0.0+ 0.0,
1564, 23502, 1, 0.0, 0.0,
1565, 3601y 1y 0.0s 040,
1566, 3602, 1, 0.00' 0.0,
1567, 3801, 1y OCeds 0.0
1568, 3802y 1y 0.0s 0.0,
s
® STEAM GENERATOR
L
1569, 4101, 1y J.0s 3.0
1570, %301, 1y Q.04 Q0o
1571, L&O01, 1, 0.0, 0.0,
1572, 501, 1, 0.0, 0.0
1573, 4701y 1y 00y G0y
L 2
& FLOOD TANKS
E
1574, 5101y 1y OJ.0s 0.0,
1575, 5201y 14 00+ 0.0y
15'6’ 53010 1! 0.0' 000'
1577, 5801, 1+ Qe 0.0
.
* yISC
S
1578, 5401, 1, 0.0, 0.0,
1579, 5501y 1y 00¢ 0.0y
1580, 5SE€E01, 1y 0«0y 0.0,
1581, 7104y 1, 0eGy 0.3,
1582, 7107y L+ 0.0s 0.0,
158%, 7111, 1y 00y 0.0,
1584, 7112, Ly 0.0+ 0.0,
1585, 7113, 1, 0.0, 0.0,
1586, 71164, 1, GC.0s 0.0
1587, 721y 19 .04 0.0
1588, 7202y 1y 0.0y 0.0,
1569. 7?030 10 0.0. 0009
1590, 7204y 1y 0.0y 0.0,
1591, 7205, 1y 0«0y 0.0,
1592' 72060 1' 0-00 000'
1593, 7207, 1, 0.0, 0.0,
1594, 7209, 1y 0.0s 0.0,
1595, 7210, 1y 0«0 Je0y
1596, 7211, 1y 0.0, 0.0,
1597, 7218, 1, 0.0y 0.0,
1598, 2108, 1y 0.0y Je0y
1599, 2432+ 1y J.0, 0.0,
1600, 1211, 1, 0.0, 0.0,
L ]
& PLOT SELECTION INFORMATION
&
1601, 1105, 1604, 2132,
e

100

1701,
o

LUy
100,
10.0,

100
10.0,
10.0'
10000
100y
10.0,
10.0y
10.0'
lﬂ.ao
10.0,
10.09
100

10.0,
1040,
100,
10.0'
10000

100,
100,
10.0,
10000

10.00
1000'
10.00
10.0'
10.0,
100,
100,
100,
10300
10000
1000
10.0,
100,
1000'
10.0!
10.00
100,
1000
1000'
10.00
1000
10.0
1047,

5601,

Ly
|
i,

1
1,
1,
1,
1,
1,
1,
1
1y
1,

1y

1,
1,
1,
1y
1,

1y
1,
i,
1,

7206,

0.0
0ey

0.0.
0l
0.0,
0.0y
a0y
0.0y
J.0y
0.0
0.0,
U.Oo
0.09
0.0,

0«0,
De0y
0.0,
0000
0«0y

000'
0«00
0400
0.0,

0.0
0.0,
0.0
000'
000'
0.0
0.0,
000'
0«00
0e00
0.0,
0000
0.0y
0.0
0009
0.0,
0«0,
0.0,
0.0
U.Uo
000
0.0,
.0

2717

s uy

0.0
0.0,

0.0,
0.0,
0.0
0.0,
0.00
0.0,
0.0,
0-0’
0.00
0.0,
0«0
0000

0.0,
0«04
0.0,
0.0,
0.0,

J.0,
0.0
0009
0.0,

0.0,
0.00
0.0,
0.0,
0000
0.0
0.0,
0.0,
0.0,
0.0,
0.0,
0009
0.00
0.0'
000’
0.0
0.0
0.0,
0.0,
0.0
0.0,
0.0
0.0'

AVe vy

100
100,

1004
100,
10.00
10.0'
100
10.0,
10000
1600
10.00
1000'
1000
100

100,
100,
10.0,
100,
1000

10-0,
15.00
10404
10.0'

10.0,
100,
10.0'
10.0'
1000’
100
100,
10.0-
1040y

1004 °

10.0,
100,
100,
100,
100,
1000'
10.0'
10.0,
10.0,
10.0'
100,
10.0,
1000'

00,
00,
00,
00,
00,
00,
00,
00,
00,
00,
00,
00

00y
00,
00,
00,
o,

00,
00,
00,
00,

00,
00,
00«
00,
00,
00
00,
00,
a0,
00y
0o,
00
00,
00,
00,
00,
00,
00,
00,
00,
00,
0o,
00,

ao
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* CONTROL VOLUMES
™

3001,
3002,
3003,
3006,

2.622y 2,477,
1.651412.574,
Ee113y 4.109,
1.938, 5.54%2,
3005, 1.2%4,10.256,
3006y €400y 54702,
3007+11.650y 0932,
3008, 2.%432,10.909,
3009, 2.43C410.532,
3010, N.8R2, 5,021,
30110 2.3279 “06759
30124164191, 0.932,
3013, 1.982,11.109,
3014y 0.773415.088,
3015, 0.550, 4.860,
3016, 4.120, 2.920,
3017422710e415.6004
331891“.630'1’.860,
L3

20.661, 22.000, 20.611,2199.77,538.03,0.0

® PRIMARY METAL HEAT TRANSF:IR COeFFICIENTS

&

3510, 1.4y 400055
v

® PRIMARY METAL TIME STEPS

3511, Q.1 15.0,
-

® PRIMARY METAL PROPERTIES

B
¥ “YOL H.T.AREA
3521, 1» 47.18,
3522, 1, 51.09,
3523, 1, 21.40,
3524, 2, 189,94,
3525, 24 31009,
3526y 2 103.63,
3527, 3, 244,35,
3528, 3, 28434,y
3529, 3. bled0,
3530, &, 35.02,
3531, S, 973.0,
3532y 5y Bbelly
3533, 7 59%.09,
3534, 8, 29.673
3535, B8+ 1449.3,
3536y 94 1449.8,
3537' 9' 2906739
3538, 18, 3610.0+
3539, 113, 312.21,
3540, 18, 268.03,
3541, 18, 12.07,
35642, 10, 18.51,
3543, 11, 466,
3544, 12, 49.52,
3545, 6, 11.01,
3546, By 65435,
IS5W7, 13, 127.82,
3548, 14, A8.17,
3549, 15, 13.67,
160 5“0960

3550,
*

B AANT L i e Lo

8,087, 20.561, B8.037,2193.88,538.03+0.9
.63y 7.387, 5.635,2197.07,538.03,+3.0
15,278y 9.79%, 9.744,2199.42,582.92,0.0
22.G000y 15.378y 15.328,2178.56,582.92+3.0
26,298, 2642938y 26.248,2168.30y 0e0 +3.71
22.030, 224303y 21.53%92170.70+582492+040
32.393, 22.000, 21.53442159.25,560443,0.0
22,498, 32.393, 21.911,2148,25+528.03,0.0
18,257, 224498y 17.731,2135.46,538.03,02.0
22.300, 18,2574 17.791,2134.31,538.0340.0
22.0 4 22.0 9 21.53442199.564538.03,0.0
32.0“1' 2200 ’ 21.53“'217602“0538003'0.0
18.021y 324061y 17455542175.244538433+0.0
22.0 4 1840214 17.56342179.60,+538.03,0.0
22-; ‘ 2200 ’ 21053“0219‘033'538003'0.0
22.0 ¢ 11.649 4 8,490, 30.00, 0.0 +4.17
bool1 o 34423 4 25.62 4 750.0Cy 040 41045

00010 10’6

1398 169

/U (A,
THICK CLAD T BULK K CLAD K RHO CP
051, 0.01042y 2%.00y 10.99s 53.30,
008“2’ 005“2' 16099' 10099' 62.90'
0,125y C4125, 10,99, 10.99y €2.90,
0399, 0.01042y 2400y 10.99y 53.30,
0.962, 0.8642, 1099y 10.99, 62.30,
0.1254y 0.125, 10.99, 10.99, 62.90,
0,325y 0.01062, 24,30, 1099, 53.30,
0842- 0842, 1093y 1099, €2.90,
0.0449, 0.0440, 10.99, 10.99, 62.90,
0.2544 0.256, 10.99y 10.99, 62.90,
0.01Cy 0.010, 1099y 10.99, 62.90,
04254y 04254, 1099, 10.99, 62.%0,
001“0' 001“0. 10099' 10.99' 6“011'
3.267, 0.0208, 24400y 1048, 53.30,
0.0020440.00204y 10.8, 10.8y 55.16,
0«00206,0.002049 1048, 10.8, 55169
0.267, 0.0208, 240y 10.8, - 53.300
0.00204+0.00204y 10.8, 10.3, 55.16,
0.06255 0.0625. 260y 2haely 53.30,
0.18, 0.18, el 24.0y -53.30,
0.6739y 0.07.%, Teely 10.8, $3.30,
0.135¢ ” 223, 10.399, 10.99, 64.11,
0.125, 7 & 1099¢ 10.99, 64.11,
0.129, .129, 10.99, 10.99, 64.11,
0.029%, 0.3293, i2.99y 10.99, 64.11,
0.2711, 0.0208, 2%eius 12.99, ©53.30,
00095' 0.0930 1009QO 10099' 6“.119
0.033, 0.093, 10.99, 10.99, bl4.l1,
000“6' 000“6' 100990 10009' 6“.11'
0.092, 0.092, 1099y 10..3« 6&.11,

-
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I3B01e17 939353
L

* WILSON MULTIPLIER TASLE

L

3891, 2.04 N.0, 2.0, 1.+6
3391, 240, 0.0, 2¢0, 1.+6
38932, 240, Delo 20, 1.46
3893, 2,38, 0.0 2¢38,y 1a46
3894, 7.0 0.6y 2,04 1.5
5

® BUBBLE RISE VELCCITY

@

3901y 14-887.0y 2,=°87.0,y 3,-937,0y 44-887.0y 5+-837.0,y 5,-338,0
3902, 7+-788.0, 8,-8A2.0, Qy=83R8,0910,-838.0411,-288.0,12,-338.0
3903013"558.091“9°58Q009150‘88503916.’88600017'°883009150lJ0000
L

* MYDRAULIC DIAMETER FOR WILSON MODZL

]

3905y 1906292y 2400167y 3404035y 49003402y 5414337y 6424783, 7,0.932
3906y B90e734y 99040364910+ 04972911909320412404932,13+04932,14,0.053
3907 415404338416904932917+41.217134183,44.316

-

& REGULAR FLOW PATHS
k3

4001, 14 3y 44501439y 54884L,0.828,
4002y 1y 34 4+501.39, 65.9844,0.328,
4003, 8y 34 4y 524784228.11404025,
4004, By Gy 5,527.78y 74062414340,
“005. 59 “' 5'5270730 70062!1.3“0'
4006y 99 59y 795277842910 40361,
007y By Sy 7¢527e¢73:2%e10 40361,
8008. 5' 60 79 000 0135“.200.0189
Hh009y B¢ 74 8952773437540, 0.451,
9010y 8¢ 7y 8,527 7343754090451,
4011y By Be 9452778, 84521404314,
4012, B84 B3y 9452778, 8.52140.314,
4013y 8y 94104527473912.528904740
014y 8y 9410,527«78912.52840.746,
8015y 3+10,11+527e73+13.922+0e341,
40169 39104114527 73,12,922,04 341,
~017' 201101201555-6' 5.87“0103759
G018y 8412y 1952773435546 40. 366,
4019, 2,12, 1452778343656, 0. 266,
QUZD' 50 1' 2'52707301002“100070“’
§021y 8y 1y 2952778910241 0e704y
§322y B8y 24 3+527e78413.055,0.890, 91e772=633e90el +0e040.167

8023y 84 29 34527e78410.055,04390, 917724900900l 40eBe0.167

4024y %413¢ 5S¢ Cel 5245689301804 14003454856=bgDeasle0bylel=8y.479
“0250 80130 Se Je1 0520565090180'10003'60556°5'§000.“66'1.0‘5.-“79
4026y Be14,413, 0.0 Q1J60759002°6'120569‘50°2°‘930000602'1l0"'o§15
6027' "1“'130 0.0 0106075030203012.50"5-92‘“Q1o000602Q1.0'3'.515
4028y 84154164y Cel 4112437304067 9 %e564000529)9Bas0.4584100-844292
§02%9y 3415414, 0.C 0112637400679 %e5090e052909Dee0e&5891e0=-8,4.292
bUJUc 5' 1'16! 000 + 16031'0.SQ6' 5.67"3070‘“0’0000“66.1.0‘3'.710
8031, By 1415y 00 4 16.314063909 5.679=3:70~%aTevdebbByle0=8,4.710

9‘1.““'“00-'0.1039300"03“02
91e408-440e90e10U0y0e040s3602
9°1630-290e90e1" +0e0,0.173
9°1.02-430a9061 v0+0s1. 306
9*1.02=440e40.1 v0s0vel. 306
"6.36'“'Qoqgo“6690-0'00932
9'6086’“'G0'0.“669000|00932

97.625=44044%01 v0.0+0.0335
9752543009061 90090603335
v 0«0 +0e90o47S%¢0e7+,000335
v+ 00 +0:904475,0.0,3.0335
9"T7e63-4430e90el1i090e04040335
v=7e63=4y0esldal 90e2:0.0335
* 000 00000.“660000000932
. 0.0 900+0.46€E904u90a932
v OJe0 +83e90e708y0e0y0.932
'80699'6030030“66'003000932
'30599’“'5..00“66.00000.932
v10295-492.9041 4040404292
914295=49Te90el 4000400292

oo oocoooDoooooooNcoocoLDoOoo o
L I T I D I I D D I D T D L IR I D R I
200 ooCoouwwoocorrooLo o o

.

® LEAK FLOW PATHS

.

8232y 741641740.040.0010,0.00271440460,-140,0.05% n 170
8233y 791741690.0404002040.00221440.609=140,0,05% 1299 \
w

® FILL SYSTFM

L J
We30,0641912,041.0,47,09,0.0
&“3%.‘.2.’?0&.’Qn.lQ,."-Q. ".'1

"2028-“'00'001 91.0'50.1“10.99




4036, 10y 18y 17y 5845, 100.0y o038487,24435990+0900e0+0011.-8+0.224140
B

® INTEGRATED FLCW PATH MASS

60191029394y S596979899910911+12s13914915416417,18,19,20

4602y 214 224 234 244 26
4810, 36

.

% FLOW PATH ELEVATION MOOIFICATIONS
12

» PATH UP.ELEV ONGELEV
4901, i, 9.584, 9.804
4902, 29 9,684, 9.904
4303, 3 S.684, 9.904
4904, 4, 15.168, 15.388
4905, Se 15,268, 15,4818
4306, 6y 224232, 22.232
4907, 7y 21.768, 21.768
49308, 9, 22.232, 22.232
909, 10y 21,768, 21.768
69101 11! 31.96“' 31.96“
4911, 12y 31.006,y 31.006
912, 13, 22.873, 22.653
4913, 14, 22.973, 22.753
4914, 15, 18.490, 18.490
4915, 16, 18.025y 183.025
4916y 18, 22.232, 22.232
4917, 19 21.768, 21.768
4918, 20, 20.671, 204451
%919, 21, 20.771, 20.551
43920, 22, 8.097, TeB877
L4921, 23, 8.197, 7.977
8922, 24y 224232, 22.232
4923, 25y 21.768, 21.768
4924, 264 32.341, 32.341
%3925, 27y 31.740, 31.740
4926, 28, 18.106, 18.106
4927, 29y 17.936y 17.936
%923, 30, 22.232, 22.232
4929, 31, 21.768, 21.768
L4910, 8y 264298, 22.416

&

® STEAM FLOW CONTROL

»
4951,
®

0.038437,

* CORE PARAMETERS

&

CONTROL VALVE

0«0y

15¢000+041.+6

50010000“02950507530.03000.0v10093'2.15969’5|39“0969100'9.5'5,10'1.|
+ le9le90e090e040
5002404C0402¢545475000+300040+10093+2015959#5,394.964109=9348=5,514914y
+ 10"0'0.0.0.0'0

.

* FUEL PIN.GAP ANDO CLADODING PROPERTIES

.

5101.0‘0152' 0.0 . 000'15350000.00031250’1.9'10.°oc°203000000000000'
+ 000000001'5500

51029040152 040 o 0¢0+1835.000400031259=109=10¢90e00203¢0e040e0+0400+
¢ 0e040+0e2455.0

.

® FUEL PIN FUEL DENSITY

-
. 1290 171

55004636.92
.

X
oy

® PATCSSNN RATTNA ANN PTN DI ENIIM UNt 1INC S



SGS.G-JSoJ.O.1.56-“.1-.0.2.0.6153.2

UPPER AND LOWER PATHS FOR EACH CHANNEL

a2

5610419191929 242
.

& METAL-WATER REACTION CONSTANTS
s

5901991¢22+14045+464592¢0924=59150049455000933.3,0.0
3

* NN3 PARAMETERS
s

5921, 6.0+9, 1000.0, 1000.0, 2.75, 0.0
-

* SCRAM PARAMETERS
-

6004, 3.71, 0.0, 3000.0s 0.0y 0.0, 6, 6
»

® HEAT GENERATION VS TIME TABLE ese 40 HOUR OPERATION

6011, 1.0, 0.0, 0.059080, 1.0, 0.0574C4, 1.5
6012y J.055963, 2.0y 0.051666, belOs 04048779, 6.0
6013,y 0046640, 8¢0y 0.044356, 100y 04041393, 15.0
6014, 0.033755, 200y 0.03%757, 0.0, 0.0313838, 60.0
60154 0.029900, 80.0y 0.023412, 190.0, 0.025868, 150.0

6016y J.024201, 200.0s 0.023577, 400.0, 0.013552, 600.0
6017, 0.017087, 80J.0, 0.015932, 1000.3, 0.013811, 1500.0
601%, 7.012315, 2000.0, 0.008993, &4000.0

® NORMALIZED HEAT TRANSFER COEFFICIENT vS TIME TABLE

-

7021¢1490eC914410000C.0

703141.90e0414410000.0

. "

® STEAM GENERATOR HEAT TRANSFER MODEL (OPTION 2)
@

710041,1
¥

# STEAM GENERATOR
B

7101,9, 18, 15796.3, 315§2.6o 40.13, 40.13, 58.5, 0.1
]

¢ STEAM GENERATOR LOGIC PARAMETERS
®

7201414641 .456,60.0 .
L2

# MAIN FEEDWATER COASTOOWN
L
*

7211, 0.0y 0.9y 0.0y 59.99, .11, 60.0, 1.11, 1500.0
® AUXILIARY FEEOWATER VS PRESSURE TABLE :
»

723‘00000000'0-0'10’6
L

& RELIEF VALVE ACTUATION PRESSURE VS TIME TABLE
»

7251,3700:04040,3000.0,10000.0
Ea

® RELIEF VALVE CHARACTERISTICS
-

727140.040.000.0,10000.0
.

® SAFETY VALVE CHARACTERISTICS \ 20¢
L3

729140.040.040.0,0.0
-




Bl

;001-" 2,629 2034 1482y 1.61, 1,04, 1.409 135y 1.30, 1.21y 1,11, 1.00
0002,2' 1.00, De704 0elb7y 033 0025' Nelly 0-13"0-059‘00300'0-60'°1000
CQOJQJ'CIDCQQ'O098'°003“9'00380‘0079'-0.680‘00510’0.28' 0.0 o 0s%0, 1.00
8”0“'“' 1.000 0085' 0o33' 0085' 0.89. 0.93' 1021' 1029' 1.52' 1.92’ 2.“2
8005,5, 1.9% 1,40y 1.0y 0,80y 0e67y 0+60s 0639 0734 083, 0.91, 1.00
0006060 0033. 0-211 OonQ‘UuZGQ"U.36"0c“?Q‘Uo?Oo‘C092|°0095v'0095'°1000
3007'7"100“9'0.%80'0.959‘0-92"0-569‘0063"0.“7.-00260 0030' 0.630 1.00
800848, 0o33s 0.53, 0,73, 0.93, 1,08, 1+25y 1439, 1,52y 1.66, 1.81, 1,98
s

® PUMP ELECTRIC TORQUE VS ACTUAL PuMP SPEED
“

8016435048,0404350.8,3062.5
pot -

® PUMP SHUTOOWN PARAMETERS
»

6021'000' l.‘,' 0-0' 750.0' 000' 000’ 0.0
L

% PUMP PARAMETEIRS

.
8031,17,332.0,455459,3530.0,10000.0,04738,3062.5
Ll

% PUMP MOTOR CONSTANTS

L
8041,0.00341444554152493964040+90404972.634438643714=1777401,
+ 0000000'3‘0.0|100

-

® FILL SYSTEM ACTUATION PARAMETERS

o

10001404041910.746,7

M -

® FILL SYSTEM TIME DELAYS

.

1001141 e#5,0e0414¢6
1001241 .#640e041.¢H
3

* FILL FLOW VS BACK PRESSURE TABLE

-

10021'1200'0.0012.0!1“.7' 5.09121“.7’ 5000333000

10026' 110.900. 0011005.1‘00 70660 3'1““0 70J00'1‘05000000'300000
®

® FLOOD TANKS .
"

1006091245223 404761.93,59,62,42:84615:0¢2e5912541+13.06,560.6
10061920 i70922¢09022e091 206579527 e492%e8+0%064590,0.3
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f

NCODE TEMPERHTURE

54.0%7 t
. LA
$2.0C0 + \
5G.000 + . + + 4 — .
G.0o2 1.000 2.000 3 030 4.000 5.000 6.00C 7.000

L31SZHK
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TIME(X10 ")
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