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Base Input for Large Break LOCA Analysis of Commercial PWR
with Published Version of THYDE-P1
{THYDE-P! Sample Calculation Run 21)

by
Masashi HIRANO and Seiji KOSUGI

Division of Nuclear Safety Evaluation

Tokai Research Establishment
(Received January 6, 1882)

This report describes input data to be used with the THYDE-P1 interim
version SVOPLO3, which has been published through NFA DATA BANK in April,
1982, and its calculated results. The input data consist of three input data
sets, one is for steady state and the following transients and the other two
are for restarting, and they are successively used for a through calculation
of a large break loss—of-coolant accident (LOCA) of a 1,100 MWe commercial
pressurized water reactor (PWR) with "best estimate’ (BE) options. The major
purposes to set up the inpﬁt data are not only to provide users sample data
in publishing THYDE-P1 but also to demonstrate the ability of the published
version of THYDE-P1 without any modification to perform a through
calculation of a large break LOCA. The results from the present calculation
will also be widely utilized as a bench mark in performing sensitivity
calculations and further code modifications. In this sense, the input can be
called a base input for the published version of THYDE-PI.

This report also contains the results from several sensitivity
calculations, which show high capability of the version of THYDE-P!1 to
analyse large break LOCAs.

Keywords : THYDE-P1, LOCA, Large Break, 1,100 MWe Commercial PWR, Through

Calculation, Base Input
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1. Introduction

The THYDE-P1 code(l:2) is a computer code to analyse transient
thermal-hydraulic responses of pressurized water reactors (PWRs) to
postulated loss—of-coolant accidents (LOCAs). Extensive verification
calculations (39) have been performed so far and the THYDE-P1 interim
version SVO2L03 has been published through NEA DATA BANK in April, 1982.

A through calculation of a large break LOCA of a 1,100 MWe 4—loop
commercial PWR has been carried out using the published version of THYDE-P1
without any modification not only to provide a complete set of input data
being called a base input, which is used as sample data for published
THYDF-P1, but also to demonstrate the ability of the code to analyse large
break LOCAs. This report contains the description of the set of input data,
the base data, and the results from the calculation. The base data consist
of three input data sets. The first data set is used for the steady state
and the following blowdown analysis until 15 sec and the second and the
third data sets are used for restarting from 15 sec until 30 sec and from 30
sec to the end of the problem, respectively. The second and the third data
sets are the same except the input data for the time constants of the
relaxation model (4-S),

The base input data have been made based on those used in Sample
Calculation Run 20(4), which is one of a series of THYDE-P1 verification
calculations, where the plant geometrical data are almost identical with the
RELAP4/MCDD sample problem<10). The present calculation has been performed
also as Sample Calculation Run 21. The major models and assumptions applied

in Run 21 are summarized as follows:

(1) Double-ended guillotine break at the cold leg,

(2) Discharge coefficient 0.8,

(3) Pump coastdown just after rupture,

(4) "Best estimate” (BE) calculation, and

(5) Two core channel calculétion with a single cross flow.

This report also contains the results from several sensitivity
calculations using the data which deviates from the base data with respect

to pump condition, CHF correlations and a minimum stable film boiling
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temperature (MSFBT) correlation, for the sake of future usability. As for
the MSFBT correlation, a model has been tentatively developed and studied.
The calculated results from the pump on and off of a commercial PWR are
shown to be qualitatively consistent with the experimental results from LOFT
large break experiments 12 3(1) and L2 5(12,13), By applying the present
MSFBT model, the history of the cladding surface temperature at high

elevation during the reflooding is shown to be markedly improved.
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2. Description of Base Input Data
Z.1. Usage of Base Input Data

The THYDE-P! input requirement has been described in detail in Ref.2).
There are two kinds of input data sets in THYDE-P1. One is for starting from
an initial steady state and another is for restarting from a restart dump
point in a previous run., In the base data, the data for restarting are
further divided inte two data sets. Therefore the base data for the
published version of THYDE-P1 consist of three data sets named Data !,

Data 2 and Data 3 :

(13 The first data set Data 1| is used for the steady state and the
following blowdown until 15 sec,

(2) The second data set Data 2 is used for restarting from 15 sec to
30 sec, and

(3y The third data set Data 3 is used for restarting from 30 sec to the
end of the problem (250 sec).

In the first data set Data 1, the relaxation model for density change
is not taken into account for any nodes and mixing junctions. Therefore, an
equilibrium model is applied during the period. In the second data set
Data 2. the relaxation model is firstly taken into account in order to avoid
the large pressure drop due to very rapid vapor condensation at the duct
nodes near the ECC injection points. The time constants 7ps are set in
Data 2 to be 4 sec for the ECC duct nodes and the cold leg nodes from (5 sec
after rupture. In Data 3, those for the downcomer and lower plenum nodes are
set to be 40 sec and those for the core nodes and upper plenum node are set
to be £ gec and 40 sec, respectively, from 30 sec after rupture. The input

data sets Data 1., Data 2 and Data 3 are listed in Appendix A.

2.2. Input Data Presentation

The input data of THYDE-P! Sample Calculation Run 21, the base data,
are made based on those used in THYDE-P Sample Calculation Run 20(4). The

major parts of them are summarized in this subsection.
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A nodalization scheme in the present calculation is shown in Fig.2-1.

The main parts of the plant are expressed by the following nodes:

Average core channel Nodes 23 to 28

Hot core channel Nodes 29 to 34
Lower plenum Node 22
Upper plenum Node 37
Downcomer Node 21
S.G. Secondary Nodes 46 and 47
Accumulator ' Nodes 48 and 49
Pressurizer Node 45
Upperhead Node 38.

The geometrical data and loss coefficients for each node are shown in

Tables 2-1 and 2-2. respectively.

(1) Steam Generator Data

U-tube pitch 3.0x 102 m
Number of U-tubes of one unit 326

Initial secondary system pressure EPatm
Initial specific enthalpy of feedwater 222 keal/kg
Initial feedwater mass flow rate 474 0 keg/sec
Initial subcooled water level 4.0 m

Tnitial void fraction of saturated region 0.5

Tnitial heat flux

Node No. Heat flux (kcal/m.sec)

14 65.65
15 49.24
18 41.03

The feedwater is assumed to be shut off at 0.4 sec after LOCA

initiation.
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The core is divided radially into two channels, i.e. an average channel

and a hot bundle average channel. The radial peaking factor

of the hot

channel is assumed to be a value of 1.30. The input data are shown as

follows:
Initial heat flux and number of fuel rods
Hot channel region Average channel region
node no.| heat flux node no.| heat flux
{kecal/m.sec) {kcal/m.sec)
initial 29 non—heated 23 non—heated
heat 30 203.0 24 156.0
flux 31 304.0 25 234.0
32 304.0 pas] 234.0
33 203.0 2r 156.0
34 non-heated 28 non-heated
number
of rod 200 39170
Reactor thermal power 3,479 MWt
Fuel length 3.66m

Plenum gas volume

Clad outer diameter
Clad thickness

Pellet diameter

Fuel rod pitch

where the last four values are

condition.

(3) Pressurizer Data

Cross—sectional area

1.235 x 10° m
1.0732 x 102 m
6.187 x 10" m
9.3146 x 107 m
1.42 x 10° m,

those at a full power

3.58 m

operating
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Height 15,568 m
Stand pipe length 0.1m
Tnitial subcooled water level 9.0m

Tnitial void fraction of saturated region 0.99

(4) ECCS Data
Accumulator data

Tnitial water volume : 23.3 m
Tnitial nitrogen volume 10.0m
Specific enthalpy of water 30 kcal/kg

Initial pressure 44 atm
Pumped injection data

Specific enthalpy of water 30 kcal kg for each locop
Mass flow rate 220 kg/sec for each loop

(%) Container pressure

0.0 7.5 165.0 30.0 1000.0
1.02.7 4.0 40 4.0

Time {sec)

FPressure (atm)

(6) Time constants of relaxation model for density change

Af'ter 15 sec:
4 sec for the duct noedes 7, 8, 9, 10, 18, 19, 20, 41, 42, 43 and 44,
and

4 sec for all the mixing junctions.

Af'ter 30 sec:
40 sec for the nodes 8, 21 {downcomer }, 22{lover plenum) and
37 (upper plenum}, ‘

4 sec for all the core nodes 23 to 36, and

10 sec for all the other nodes and all the mixing junctions.
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2.3, Deviation from Run 20

The deviation of the base input data from those used in Run 20 is

summarized in this subsection.

(1) The values of diameter and length for pump nodes are modified in
order to avoid the large pressure drops at the pump nodes during
the early stage of the blowdown.

(2) The temperature coefficients in the reactivity data BB17 of the
sample calculation Run 20 are greater by a factor of about twenty
than those of the RELAPA/MCDS sample problem(lo). These data are
revised based on the RELAP4,/MOD5 sample problem.

(3) The pump trip index is altered from pump rotor locking into pump

coastdown.
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Node geometrical data

Node No. Description Flow Area Node Length HNode Volume
A (m) L (m) v ()
] Broken loop hot leg 0.4266 5.240 2.235
2 56 inlet plenum 2.8953 b 665 L 821
3 5G U-tube 0.9952 5.000 L. 976
4 3G U-tube 0,9952 5.460 5. 43k
5 SG U-tube 0,9952 10.460 10.41G
6 S5G outlet plenrum 2.8953 1,665 4.821
7 Broken loop cold leg 0.486¢5 7.340 3.571
8 Pump | G.4266  12.412 2.379
9 Broken loop cold leg 0.3837 2.82¢5 1.084
10 Broken loop cold leg 0.3837 3.130 1.201
11 Intact icop hot leg 1.2798 Z2.000 2.560
12 Intact loap hot leg 1.2798 3.2435 Lotaz
13 5G inlet plenum 8.6859 1.665 14.462
Ty SG U-tube 2.9856 5,460 14.928
15 5G U-tube 2.9856 5. 460 16.301
16 S6G U-tube 7.9856 10 . 460 31,229
17 SG gutiet plenum 8.6859 1. 665 145,462
18 Intact loop cold leg 1 .4594 7.340 10.712
19 Pump 0.5750 12.412 7.137
720 Intact locop cold lea 1.2798 5.955 6.855
21 Downcomer 2.7435 7.248 19 885
22 Lower plenum 4.8578 6.075% 29.51¢
23 non-Active core in average #.3552 0.230 1.002
24 Active core in average L 3552 0.800 3.484
25 Active core in average 4,3552 0.800 3,484
26 Active core in average 4.3552 0.800 3. 484
27 Active core in average 4.3552 5,800 3.484
28 non-Active core in average 54.3552 0.230 1.602
29 non-Active core in hot 0.0222 0.230 5.11-3
30 Active core tn hot 3.0222 0.800 1.78-2
31 Active core in hot 0.0222 0.800 i, 78-2
32 Active core in hot 0.0222 0.800 i.78-2
33 Active core in hot 0.0222 0.800 1.78-2
34 non-Active core in hot 0.0222 0.230 5.1%-3
35 Core bypass 0.2419 3.660 0.88%
36 Core ¢ross area 3.079-4 0.100 9.08-5
37 Upper plenum 9,294 4.3 4o 346
38 Upper head 31.8558 3.658 14,108
39 Pressurizer surge line 0.0661 15.00 0.992
4o Pressurizer surge line 0.0661 4,30 0.945
4 Pumped injection duct 0.2192 12.00 2.630
L2 Pumped injection duct 0.0731 12.00 0.877
43 Accumulator duct 0.116) [20.00 13.932
Ly Accumulator duct G.0387 120.00 e
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Loss coefficients of nodes

Table 2-2
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3. Results and Discussions from Base Calculation, Run 21

In this section, the calculated results from Run 21 are presented along
with the brief discussions on them. The chronology of events 1s shown 1n
Table 3-1. The other calculated results from Run 21 than those shown in this

section are presented in Appendix B without explanation.
3.1. Pressure Transient

The pressures calculated at pressurizer and the intact loop hot leg are
shown in Fig. 3-1-1. The hot leg pressure shows that the end of blowdown is
about 20 sec after rupture. The calculated SG primary system and secondary
system pressures of the intact and broken loop loops are shown in
Figs. 3-1-2 and 3-1-3, respectively. As shown in these figures, the maximum
pressure at the SG secondary system of the broken loop is higher than that
of the intact loop and the depressurization rate of the SG secondary system

is also higher in the broken loop than in the intact lecop.

3.2. Fuel and Core

The calculated cladding surface temperatures of the average and hot
channels are shown in Figs. 3-2-1 and 3-2-2, respectively. The fuel center
temperatures are presented 1n Figs. 3 2-3 and 3-2-4. Rewetting phenomenon
during the early portion of the blowdown observed in the LOFT large break
experiments(11> is caleculated to occur only at the bottom of the core as
shown in Figs. 3-2-1 and 3 2-2. The cladding surface temperature at the
middle of the hot channel reaches a peak at about 50 sec during the very
early stage of the reflooding, and then rapidly decreases owing to the
effects of ECC water. The mass fluxes at the core inlet and outlet are shown
in Figs. 3-2-5 and 3-2-6, respectively. From the figures, it is found that
the core flow has large effects on the behavior of the cladding surface
temperature. The core flov becomes almost stagnant at 30 sec and then the
surface temperatures increase gradually until the reflooding begins. After
the reflooding starts, the core ncdes become successively quenched from the
lower part to the upper one. The quenching in the hot channel is delayed in

comparison with the average channel. The time when all the core nodes in the
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average channel become quenched is about 170 sec and in the case of the hot
channel the time is about 230 sec. The behavior of the cladding surface
temperature in the uppermost node seems to be unrealistic in that the quench
does not occur even when the surface temperature decreases below.SOO C. This
point will be discussed later in Subsec. 4.3 .

The histories of the calculated heat transfer coefficients at the

average and hot channels are shown in Figs.3-2-7 and 3-2-8, respectively.

3.3, Downcomer and Lower Plenum

Figure 3-3-1 shows the mass fluxes at the inlet and the outlet of the
downcomer . At about 47 sec., ECC water begins to enter into the downcomer and
after that the flows remain almost positive. The calculated equilibrium
densities at the downcomer and the lower plenum are shown in Fig. 3-32. It
shows that the equilibrium states at the downcomer and the lower prelum
hecome subcooled almost simultaneously at about 50 sec. Fig. 3-3-3 shows the
differential pressure through the downcomer, which indicates the collapsed
wvater level of the node. The figure shows the non—equilibrium mixture
density of the downcomer gradually approaches to the equilibrium value
according to the relaxation model. The time when the downcomer is actually

filled with subcooled water is about 200 sec after rupture.

3.4. Break

The histories of the break pressures are bpresented in Figs. 3-4-1.
Figures 3-4-2 and 3-4-3 show the break flows of the hot leg side and the
cold leg side, respectively. Figure 3-4-4 shows the equilibrium coolant
qualities at the break points. The Figures 3-4-2 and 3-4-3 indicate that the
hot leg side of the break flow remains positive throughout the problem. At
the hot leg side, on the other hand, the reverse flow occurs twice at about
70 sec and 110 sec, which is due to the rapid system depressurization caused

by ECC injection.

3.5. ECC Injection
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The mass fluxes and coolant temperatures at the ECC ducts are shown in
Figs. 3-5-1 and 3-5-2, respectively. The accumulator at the intact loop is
actuated at about 15 sec and terminated at about 70 sec. The pumped
injections to the intact and broken loops are actuated by trips at about

25 sec simultanecusly with a constant mass flow rate of 220 kg/sec.

3.6. Reflooding

The calculated differential pressure through the core is shown in
Fig. 3-6-1. The figure shows that the total amount of mass accumulation in
the core increases rather rapidly during the early portion of the reflooding
but decreases or remains almost constant during the later portion. The
calculated differential pressures through the intact loop, through the SG
side of the broken loop and through the vessel side of the broken lcop are
shown in Figs. 3-6-2, 3-6-3 and 364, respectively. Differential pressures
through the intact loop and the broken loop (hot leg side)} have similar
trends to each other but the former is larger than the latter. The reason is
that the mass flow rate through the broken loop is higher than that through
the intact loopr especially during the early portion of the reflooding as
shown in Fig. 3-6-5. '

The reason for the negative values of the differential pressure through
the vessel side of the broken locp cold leg (see Fig. 36-4) is that the

reverses flows are calculated to occur due to the system depressurization.
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Table 31 Chronology of events
Time (sec) Events

0.01 Rupture tock place.

0.01 Pumps were tripped off.

0.15 Voiding started at top of hot channel.

0.22 Voiding started at intact loop hot leg.

0.3 Voiding started at upperhead.

0.4 ~ 80 feed waters were tripped off.

3.5 Voiding started at lower plenum.

9.0 Accumulator injection to broken loop started.
16.0 Accumulator injectiqn to intact loop started.
2.0 Pressurizer emptied.

2.5 Pumped injections started by trips.

A7.0 ECC water started to penetrate downcomer (end of bypass).
48.0 Reflooding started(bottom of core recovery).

83.0 Accumulator injection to broken loop ended.

'88.0 Accumulator injection to intact loop ended.

170.0 Reflooding ended at average channel.

230.0 Reflooding ended at hot channel.
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4, Sensitivity Calculations

In this section, the results from ﬁhree kinds of sensitivity
calculations are presented: the pump operational conditions, CHF
correlations and a minimum stable film boiling temperature (MSFBT)
correlation. The first two sensitivity studies have been performed with the
published version of THYDE-P1 without modification. In the last sensitivity
study, however, a model has been developed and tentatively implemented into

the code.

4.1. Pump On and Off

Two additional calculations with different pump conditions from Run 21
have been performed as an example of sensitivity calculations utilizing the
base input data. Pump coastdown just after scram is assumed to occur in Run
21 . In the additional calculations, however, pump running with a constant
speed and pump rotor locking just after scram are assumed.

Fig. 4-1-1 shows the experimental cladding surface temperatures at the
middle of the core in the pump on and off cases of the LOFT experiments,
12-3(11) apd 12-5(12,13), Experiment 12-3 simulated a large break LOCA of a
commercial PWR and the primary coolant pumps were running throughout the
experiment. Experiment 125 was conducted under almost the same conditions
as those in Experiment 12-3 except the pump condition, where an atypically
fast pump coastdown was simulated. As shown in Fig 4-1-1, early rewetting
was observed in Fxperiment [2-3 but was not observed in [2-5 due to the
effects of the primary coolant pump condition. Although quantitative
comparisons between the results from the LOFT experiments and those from the
present sensitivity calculations have less meaning, qualitative ones may be
useful to verify the system responses of THYDE-P1 to the pump conditions.

Figures. 4-1-2, 4-1-8, 4-1-4 and 4-1-5 show the normalized pump speeds,
the pump heads, the normalized pump hydraulic torques, and the normalized
pump volumetric flows, respectively. In the pump locking case, the pump
speed is made to rapidly decrease to be zero just after scram with a time
constant 0.05 sec. Fig. 4-1 6 shows the calculated cladding surface

temperatures at the middle of the core. Early core-wide revetting is
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calculated to occur in the pump running case but is not in the other two
pump conditions. These results are qualitatively consistent with the LOFT
experimental results. Fig. 4-1-7 shows the core inlet flows. The core inlet
flow until 15 sec is highest in the pump running case and the lowest in the
pump locking case. It is clearly shown in this figure that the positive core
flow recovery in the pump running case brings about the early rewetting.
Figs. 4-1-8 and 4-1-9 shows the hot leg side and cold leg side of the
break flows. The effects of the pump condition to the hot leg side of the
break flow seem to be small but those to the cold leg side of the break flow
are considerable. In the case of pump rotor locking, the cold leg side of
the break flow is considerably smaller than that in the other two cases.
Fig. 4-1-10 shows the calculated pressure transients. The pressures in
the pump running case and the coastdown case are similar to each other.
Because of the early rewetting, the pressure is calculated to be higher in
the pump running case or the coastdown cace than in the pump locking case
until 15 sec. These results are also consistent with the LOFT experimental
results (13} The reason why the the pressure after 15 sec is calculated to
be higher in the pump locking case than in the other cases is due to the

effects of the break flow.

4.2. CHF Correlations

In THYDE-P!1, there are three and two options for the CHF calculation
under a forced convection condition and a pool flow condition, respectively,

as follows:

For the foréed convection condition,

(1) The Biasi correlation(@0),

{2) The GE correlation(@l) and

{(3) RELAP4 type correlation(19) {interpolation of the CHF wvalues
calculated using the B&W2(@2), Barnett @3) and modified Barnnet (@4)

correlations), and
For the pool flow condition,

{1) Interpolation by a mass flux G between the CHF values evaluated at
G = Gyin= 273 kg/mz/sec) and 67.9 kcal/ma/sec, and
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(2) Modified Zuber @3) correlation.

In the base case calculation, Run 21, the options (3) and (1) are
selected for the forced convection condition and the pool flow condition,
respectively. In the additional calculation, however, the options (1) and
(2) are selected.

The comparisons of the cladding surface temperatures, the fuel centre
temperatures and the heat transfer coefficients between the base case
calculation and the additional calculation are shown in Figs. 4-2-1, 4-2-2
and 4-2-3, respectively. The differences in the two calculations do not seem

considerable.

4.3 Minimum Stable Film Boiling Temperature Model

In the published version of THYDE-P!, an empirical correlation for
minimum stable film boiling temperature (MSFBT) is not implemented. Since in
THYDE-P1, quenching is caused only when the quality of a core node under
consideration decreases below 0.1, the quenching time at the higher
elevation is considerably delayed. In order to improve this point, a model
has been tentatively implemented and studied. In the present MSFBT model,
the quenching is also assumed to occur when the cladding surface temperature
decreases below MSFB temperature Tmygrp. Therefore this model is expected to
improve the histories of the cladding surface temperatures at the higher
elevation and of the quench front.

In the present model, in order to apply the MSFBT, two types of boiling
curves are assumed to exist for DNB and quenching separately as shown later.
It should be noted that the model may be regarded as temporary and oppotune.

TMgFg is defined to be the wall temperature which is required to
maintain film boiling. In this analysis, Tyggp was obtained based on the
same formula as TRAC-Pi1A{14) For low pressures, the classic film boiling
instability analysis has been successfuly used by Berenson (18} to predict

this temperature. Henry<16) modified that analysis to account for surface

effects:

hig  (kpep)i)V% 06

(4-3-1)
{(€p )uDTying {kpCp )1/2

Tuingg = Twvg + 0.42(Tning=T1 ) [
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and

thig -9 (p1-pPy) o
Ty = Ts + 0.1272192 90y 2/5 ¢ ity 4-3-2)

kg DI+ Dy g {pi—pg) g(pi—pgy.

where

T;  liquid temperature

Tg ; saturation temperature

s} ; density

Cp ; specific heat at constant pressure

k ; thermal conductivity

h)g ; latent heat of vaporization
; acceleration due to gravity
; surface tension

i ; viscosity.

At higher pressures, the homogeneous nucleation mechanism17) seems to
dominate. Bjornard and Griffith (18 recommended Henry's modification to the

Berenson formula also for the homogeneous nucleation phenomena:

e k icui
Tunay = T+ (Tay=Tp ) (~oPCp tiauidy 172 (4-3-3)
(kpCp Yial !

where Tyy is the homogeneous nucleation temperature. It is a weak
function of pressure and varies from 307 C at atmospheric pressure to the
critical temperature (374 C) at the critical pressure for water. The larger
value is used in Eq.(4-33). The minimum of Egs.(4-3-1) and (4-3-3) was
chosen as Tmgpp in this analysis,

A boiling curve can be divided into three major regions according to
the wall superheat. These are the pre-CHF (wet wall), transition boiling
(alternating wet and dry walls) and film boiling (dry wall) regions. As
shown in Fig. 4-3-1, it is assumed in the present analysis that there are
two curves in the transition region. The curve (1) is applied to the
transition from the nucleate boiling to the post-CHF (DNB). The curve {(2) is
used for the transition from the post-CHF to the nucleate
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boiling (quenching)(EB). When the curve of type (2) is also applied to DNB,
DNB may not be calculated to occur. We now introduce a index I whose values
correspond to the type of the above curves : when the index I = 1 (or 2),
the curve (1) (or (2)) is adopted. The index I is determined as follows. At
first I iz set to be O for the steady state. When the wall temperature
becomes larger than TMgpRp. or when the heat transfer mode of a core node
under consideration becomes the superheated vapor mode, I is altered from O
to 1. Then I is set to be O again if the heat transfer mode goes back to the
nucleate boiling mode.

The results from the calculation with MSFBT model are compared in
Figs. 4-3-2 to 4-3-4 with those from the base case calculation where the
MSFBT model is not applied. As has been expected, the effects of the MSFBT
model are remarkable for the histories of the cladding surface temperatures
at the higher nodes (see Fig. 4-3-4). When this model is taken into account,
the quenching occurs during the early stage of the reflooding at the upper
core nodes. On the other hand, this model has rather small effects on the
bottom flooding (see Figs. 4-3-2 and 4-3-3).

1
CHF Curve 2
.E‘I Pt : _-_.,,.r-/
[o18
Pt Curve 1
: >
Wall superheat
AT =T -~ T
S W s
Fig. 4-3-1 Roiling curve in present MSFBT medel

."4 0_
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5. Conclusion

In this report, the base input for a postulated large break LCCA of a
commercial PWR to be used with the published version of THYDE-P1 (SV02L03),
and its calculated results have been presented. The present work has been
done in order to provide users sample input data sets which can be used for
a through calculation without any code modification, In the present
calculation using the base input, the caldding surface temperature reached a
peak of about 700°C at 50 sec affer rupture, during the early portion of the
reflooding. The core was reflooded at about 230 sec after rupture.

This base input has also been used as a bench mark for the sensitivity
calculations (pump on and off, and selection of the CHF correlations) and a
model development (a minimum stable film boiling temperature (MSFBT) model).
In the sensitivity calculations for the pump operational conditions, the
results were shown to be qualitatively consistent with those observed in the
LOFT large break experiments. As a result from applying the present MSFBT
model, quenching characteristics at high elevation were shown to be markedly
improved. Such a usage of the base input has been found to be very useful

and expected to be widely done.
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Appendix A Input. data list
LARGE BREAK 0f 1,100 MWE PWR (2 CHANNELSY = DATA 1 = 82,07.09 20000100
’ 00000200
/ xxxx DIMENSION DATA =xx=x 00000300
BBO1 00000400
0 0 9 & 16 49 40 92 2 2 2 3 6 5 302 00000500
/ 0C000600
/ xxxx MINOR EDIT DATA *xxx coo00700
BBO2 00000800
PRE-CB PRA-12 GLA-23 GLA-2% GLE-35 GLE-36 GLA-37 GLA-38 PRA-26 0000C9CO
/ 00001000
/ xxxx TIME STEP CONTROL DATA =xxxx Qo0011iGe
BBO3 : 00001200
SBC301 00001300
g.2 ©.2 100. 00001400
SBO302 00001500
20 3 s0 O 1.0E-3 1.0E-6 0.3 0.1 00001400
SBO303 00001700
200 3 50 0O B8.0E-3 1.0E-6 60.0 0.1 00001800
$BO304 00001900
200 3 50 O 16.0E~3 1.0E-6 0.0 0.1 cooc2000
SB0O305 00002100
200 3 S¢ O 32.0E-3 1.0E-6 2000.0 0.1 0coc2200
/ coCo2300
!/ xxx® TRIP CONTROLL DATA xmee 00002400
BBO4 Q0002500
SBO48O 00002600
1 0 1 0 1000.0 0.0 goo02700
SRO481 00002800
5656 1 O 0.4 0.0 00002900
$BO4LE2 coo030ee
547 1 0 0.4 0.0 00C03100
SBO4B3 aCcoe3200
2 8 1 0 0.01 0.0 DOG0O3300
SBO484 00003400
2 19 1 © 0.01 0.0 00003500
SBO48S 00003600
3 0 1 0 0.01 0.0 00003700
SBO486& 00003800
4 1 1 0 25,01 0.0 00003900
SBO487 00004000
-4 1 1 0 1000.0 0. 00004100
SB0488 00004200
4 2 1 0O 25.01 0.0 00004300
$BO48Y 00004400
-4 2 1 © 1000.0 0. 00004500
SBOLY2 00004400
6 1 -3 1 240.0 0.005 COCOL700
SB0493 00004800
6 2 -3 1 250.0 0.0 00004900
SB0494 00005000
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-—*-*----1———-**“--2-*-—*---*3-—-—t-—-»4-—-—*-—--5-*--*-***6-—-—t~--—?‘R--t-———8
& 3 -3 1 360.C 0.0 00005100
SBO4FS 0Q0o035200C
-6 1 3 1 356.0 0.9 000053G0
SBQ496 00005400
-4 2 3 1 305.0 0.0 QQ0055C¢C
SBQ497 Q0000s60C
- 3 3 1 330.0 0.00 00005700
/ 00005800
/ xxxx FLOW AJUST DATA =xxx 00005900
BBOS5 ¢cQo06000
1 9000.0 3460.0 00006100

/ 00006200
/  xxxx NCDE DATA x=x=xx 00006300
BBO6& 00006400
SB0&01 CC006500
1 126 1 © 1 158.4538 0.737 0. 5.24 0.0 00006600
0.063 0,084 0.0 0.0 00006700

SBO60O2 0000680C
2 1 1 2 0 1 158.9708 1.92 0. 1.665 1.665 00006900
3,73 1.97 0.0 0.0 0000700C

SB0603 oIedeloiRels)
3T 7 2 3 1 3265 158.7624 0.0197 0. 5.0 5.0 ¢Oo07200
0.033 0.048 0.0 0.0 Q0007300

SBO&0OL Q0007400
L4 7 3 4 1 3265 158.1581 0.0197 0. 5.46 5.46 QQOQ7500
0.0 0.0 0.0 0.0 Co007600

$80605 sIelelelrangoie)
5 7 4 5 1 32465 157.4898 0.01%97 0. 10.46 -10.46 CoCQO780C
0.0 0.0 0.033 0.048 cooo79C0

SBOSOS CO0CBCOC
6 1 5 & 0 1 157.7882 1.92 0. 1.665 -1.665 gogesice
0.0 0.0 3.73 1.97 00008200

§80607 Q00083C0
7 1 &6 7 0 1 157.4466 0.787 0. 7.34 -3.354 00008400
0.042 0.077 -1. -1. 00Q08500

$B80608 Q00008600
g8 8 7 34 0 1 157.5243 0.737 0. 5.57635 3.54 Q0008700
-1. -1. 0.2029 0.2027 D0008380C

SBOAOY 00008900
9 1 34 8 0 1 162.0607 0.699 0. 2.825% 0.0 cQoo09Cee
0.0 0.0 0.0 0.0 ¢oog91ce

SBQ&1C 00009200
1¢ 1 8 29 ¢ 1 162.0332 0.699 0. 3.13 0.0 000Q93G0
0.0 0.0 0.0 0.0 000Q%4G0

SBCé11 cCcQe9s00
11 1 26 27 0 3 158.4538 0.737 0. 2.0 0. CoCo9400
0.043 0.083 0.0 0.0 QOO0%9700

5BO6&12 Q00092800
12 127 9 03 158.4334 0.737 0. 3.24 0. 00009900
0.0 0.0 0.0 0.0 00010000

580613 Q0010100
13 1 9 10 0 3 158.9528 1.92 0. 1.665 1.6465 Q0010200
2.73 1.97 0.0 0.0 0001030¢C

SBO614 . 00010400
14 7 10 11 1 9795 158.7445 0.0197 0. 5.0 5.0 Q00010500
0.033 0.048 0.0 0.0 oQCi0s00o

$BO615 cCco10700
15 7 1t 12 1 9795 158.1387 0.0197 Q0. 5.486 5.46 0Qo10800
0.0 0.0 0.0 0.0 00010900
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SBO616

14 7 12 13 1 9795 157.4691 0.0197 0. 10.48 -10.46
¢.C 0.0 0.033 0.048

SBC&L7

17 1 13 14 0 3 157.74645 1.92 0. 1.665 =-1.,665
0.0 0.0 3.73  1.97

580418

18 1 14 15 ¢ 3 157.4249 0.787 0, 7.34 -3.54
0.042 0.077 -1. -1.

§BO&1Y

19 8 15 28 0 3 157.5027 ©0.737 0. 5.57635 3.54
-1i. -1. 0.2029 0.2027

SB0620

20 1 2829 03 162.0373 0.499 0. 5.955 0.
c.0 0.0 0.0 0.0

$B0621

21 4 29 16 0 1 1462.4638 1.889 0. 7.248 -7.248
0.0 0.0 0.0 0.0

SB0622

22 5 16 3¢ 0 1 162.9140 2.487 0. 6.075 1.948
0.0 0.0 0.0 0.0

spo&23

23 2 30 17 O 39170 142.6047 1.0 ¢. 0.23 0©.23
Q.74 0.7& c.C 0.0

$BO&24

24 72 17 18 1 39170 162.1173 1.0 ¢c. 0.8¢ 0.80
c.0 0.0 c.0 0.0

SBO&2S

2% 2 18 31 1 39170 161.5410 1.0 0. 0.80 0.80
c.C 0.0 0.0 0.0

$B0626

26 2 31 19 1 39170 160.9517 1.0 0. 0.80 0.80
0.0 0.0 0.0 0.0

5B0&27

27 2 19 20 1 39170 160.3296 1.0 0..-0.80 0.80C
0.0 0.0 c.o g.C

SBQ&2E

28 2 20 33 0 39170 159.7062 1.0 0. 0.23 0.23
c.¢C .0 0.0 0.0

§B0&2%

29 2 30 21 0 200 162.6047 1.0 0. 0.23 0.23
1.284 2.48B2 0.0 0.0

SBO630

30 2 21 22 1 200 142.1173 1.0 0. 0.80¢c 0.80
0.0 0.0 0.0 c.0

SBO631

31 2 22 32 1 200 161.5410 1.0 0. 0.80 0.80
0.0 .0 0.0 0.0

$B0632

32 2 32 23 1 20¢ 160.946155 1.0 0. ¢.80 0.80
0.0 0.0 0.0 0.0

SBO&33

33 2 23 24 1 200 160.3296 1.0 0. 0.80 0.80
0.0 0.0 0.0 0.0

SBO&34

346 2 24 33 0 200 159.7062 1.0 0. 0.23 0.23
Q.76 0.34 0.0 0.0

SBO&3S

35 3 30 33 0 1 1462.6047 ©0.555 0. 3.66 3.86
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00011000
00011100
ocoiizco
co011300
Co011400
00011500
00011600
00011700
00011800
00011900
00012000
000121090
00012200
00012300
00012400
00012500
00012600
00012700
popiz280CC
000129C0
00013000
QCC13100
£Qe13200
00013300
00013400
00013500
00013600
Q0013700
00013800
00013900
00014000
00014100
00014200
00014300
CC0C14400
00014500
00014600
Q0014700
00014809
00014900
ocoisoce
00015100
Qoo15200
000153Q0
Q0015400
00015500
Q0015600
00015700
00015800
00015900
000140C0
0001é1C0
co016200
000146300
00016400
00016500
0001660C0C
00016700
Q0014800
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0.87 0.78 000146900

SBC63é 00017000
36 1 32 161.029550 0.034 0. 0.1 00017100
0.0 0.0 00017200

SBO&37 00017300
37 1 33 159.17209 3.44 0. 4.341 00017400
0.0 0.0 00017500

$BO438 Q00017600
38 13 26 2.216 0. 3.658 2.Q073 00017700
1.491E4 0.0 0. Q0017800

§BO&39 00017900
39 13 27 0.29 0. 15.0 1.7 00018000
¢.87 0.0 .0 00018100

$BQ&4O . 00018200
40 13 25 g.29 ©. 14.3 1.4 00018300
0.0 .0 00018400

SBO64Y CO018500
41 13 28 0.305 0. 12.0 0.0 o0C1iB8600
0.0 0.0 oQc18700

SBO&4LZ 00018800
42 13 34 0.305 0. 12.0 0.0 Q0018900
.0 0.0 00019000

SBO&643 00019100
43 13 28 ¢.222 0. 120.0 0.0 00019200
¢.049 0.0 0.0 00019300

SBOG4LS 00019400
44 13 34 0.222 ¢. 120.0 0.0 c0Q19500
0.049 GC.C 0.0 00019400

/ cQC197C0
/  xxxx JUNCTION DATA *xxx Q0C1%8CC
BBO7 cocis9Ce
1 1 0.0 coo20000

2 1 0.0 00020100

3 1 0.0 00020200

4 1 0.0 00020300

5 1 0.0 00020400

4 1 0.0 00020500

7 1 0.0 00020600

8 1 0.0 00020700

9 1 0.0 00020800

ic 1 c.c oppz209ce

11 1 Q. goQzio0ce

12 1 0.0 00021100

13 1 c.C ogo2120¢0

14 1 c.0 00021300

15 1 ¢.0 00021400

1é 1 0.0 00021500

17 1 0.0 00021600

18 1 0.0 00021700

19 1 0.0 coe21800

20 1 0.0 ¢Ce21900

21 1 0. 00022000

22 1 0. 00022100

23 1 0. 00022200

24 1 0. 00022300

25 1 0. 00022400

26 2 1.027 00022500

27 4 0.049 00022600

28 4 0.351 0goz22700
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29 3 0.531 00022800

30 A 0.1 00022900

31 4 0.01 00023000

32 4 0.01 00023100

33 4 0.05 00023200

34 4 Q.117 00023300

35 6 0. 00023400

36 5 0. 00023500

37 7 Q. 00023600

38 7 0. Q0023700

39 S 0. Q0023800

40 8 Q. 00023900

/ 00024000
/ xxxx MIXING JUNCTION DATA =xxx=x Q0024100
BBO8 00024200
$B0O801 00024300
26 3 1 11 38 0 0.25 0.75 0. c. Co024400
SBOBRO?Z 0024500
27 2 12 39 0 0 1.0 0.0 0. C. Q00244600
§80803 00024700
28 3 20 41 43 0 1.0 0.0 0.0 0.0 0CC24800
SBOBCS& QoQ24900C
29 1 21 o o] 0 1.0 0.0 c.0 0.0 goQ2s5000
$B0805 Qoo251¢¢C
30 3 23 29 35 0 0.945 0.005 0.05 0.0 0Qes5200
$BQ8CS 00025300
31 1 26 ¢ 0 0 1.0 0.0 0. 0. 00025400
SB0807 000255040
32 2 32 36 ¢ 0 0.99 0.01 0. 0. 00025600
SBO80S8 00025700
33 1 37 0 ¢ 0 1.0 Q.0 0.0 0.0 00025800
$B080O9 00025900
34 3 9 42 44 0 1.0 0.0 0.0 0.0 00026000

/ Q0026100
/ xxxx PUMPED INJECTION DATA ==xzxx 00026200
BBO9 000256300
5B0901 00026400
1 37 30.0 00024500

2 1 00026600
¢.C &£66.0 1000.0 666.0 00026700
SBC9C2 gooz24800
2 38 30.0 0002469C0

2 1 00027000
0.0 222.0 1000.0 222.0 ¢oo2710¢C

/ 00g27200
/ xxxx PUMP DATA =xxxx 00027300
BB10O 00027400
$B1001 00027500
8 1 1 118%.0 S5.58 4.33E4 105.0 749.0 1150.0 3460.0 0.5 0.0 Q00027600
0.05 00027700
$B1002 00027800
19 1 1 1185.0 $.58 4.33E4 105.0 749.0 1150.0 3460.0 0.5 0.0 00027900
0.05 00028000

/ ) 00028100
/ =xxx PUMP DATA TABLE =x=xxx 00028200
BE11 00028300
SB1101 C0028400
1 00028500
14 00028600
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—memmgmmm=l e mm— e mmkmmm =B e e —km——— 4 —— =¥ m === § o —— g ————f—-——k————7-R-~x---=§
-1.0 1.5& -0.85 1.33 -0.80 1.28 -0.72 1.30 0CCc28700
-0.62 1.35 -0.50 1.36 -0.34 1.34 -0.21 1.29 oQo238800
-0.11 1.23 0.0 1.22 0.25 1.16 0.50 1.13 ¢0028%900

.75 1.07 1.00 0.98 co029000
14 Co029100
-1.0 0.18 -0.85 0.34 -0.80 0.40 =-0.72 0.48 0Q02%9200
-0.62 0.556 -0.50 0.67 =0.34 0¢.77 =0.21 ¢.84 CC029300
-0.11 0.89 0.0 0.95 0.25 1.14 0.50 1.25 (©Qo294C0

0.75 1.62 1.0 1.94 oecze5¢0
1 00029600
-1.¢ 0.18 -0.75 -0.13 -0.50 -0.32 -0.32 -0.40 QoQz970¢C
-0.16 -0.42 0.0 =-0.39 0.16 -0.28 0.32 0.16 00029380¢

0.5¢ 0.01 0.75 Q.40 1.0 0.98 00029900
11 . Q0030000
-1.0 1.56 -0.73 1.12 -90.590 0.90 -0.32 0.82 00030100
-0.16 0.76 0.0 0.71 0.16 0.71 0.32 Q.76 00030200

c.5¢C ¢.90 0.75 1.33 1.0 1.94 00030300
14 00030400
-1.0 0.70 ~0.90 0.70 ~-0.80 0.48 -0.70 0.63 00030500
-0.60 0.53 -0.50 0.47 -0.40 0.456 -0.30 0.45 00030600
-0.20 0.453 0.0 C.48 0.25 0.55 0.50 0.66 Q0030700

0.75 0.83 1.0 1.02 00030800
14 ) 00030900
-1.0 -1.42 =C.90C -1.32 -0.80 -1.23 -0.70 -1.14 00031000
=0.60 -1.07 ~0.50 -0.9¢ -0.40 ~0.91 ~-0.30 -0.84 Q00031100
~0.20 -0.77 0.C -0.64 0.25 -0.4% .50 -0.34 00031200

0.75 -0.20 1.0 -1.10 00031300

13 Q0031400
-1.0 -1.42 ~-0.8 -1.12 -0.6 -0.82 -0.5 ~0.é8 00031500
-0.4 -0.55 -0.2 -0.28 ¢.c -0.08 ¢c.11 ¢.¢ 00C316C0
0.25 0.12 0.50 0.33 .75 0.61 0.92 0.82 Qee31i7¢Ce
1.0 1.02 00031800
1 00031900
-1.0 ¢.70 -0.8 0.5 -0.6 0.4 -0.5 0.39 00032000
-0.4 0.38 -0.2 .33 C.C 0.28 0.11 0.25 00032100

0.25 0.22 0.50 0.14 0.75 0.03 0.92 c.01 00032200

1.0 -0.10 C6G32300

/2 00032400

/0.0 1.0 1000.0 0.5 00032500

/2 ‘ 00032600

/ -1.0 =-50.0 1.0 30.0 co032700

12 00032800
-1.0 -1.15 -0.9 -1.24 -C.6 -2.8 -0.5 =2.%9 Q0032900
-0.4 -2.7 0.0 6.G c.1e ¢.85 c.2 1.1 00033000
0.5 1.02 0.7 1.0 c.9 0.95 1.0 1.0 00033100
& 00033200

-1.0 0.0 0.0 0.0 .5 -0.8 1.0 =-1.46 00033300

7 00033400

-1.0 0.0 0.0 0.0 c.1 -0.02 0.2 0.0 00033500

0.3 2.1 0.9 0.78 1.¢ 1.0 00033600

12 00033700

-1.0 -1.15 -0.8 ~0.5 -0.6 -0.2 -0.4 0.03 00033800

-0.2 0.04 0.0 0.1 c.2 .15 0.4 0.12 00033900

0.6 0.05 0.8 =-0.5 0.9 -0.9 1.0 -1.46 00034000

0 00034100

Q 00034200

Q 00034300

0 00034400
13 00034500
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----*-———1—-——*-—--2-——-*----3----=—~——4———-*—---5--——t—--~6----:-———7-R--x--—-a
0.0 0.0 0.05 0.0 ¢.1 0.025 0.15 0©.075 0.2 ©.18 00034600
0.3 0.475 0.4 0.625 0.5 0.74 0.4 0.82 00034700
c.7 0.87 0.8 0.84 0.9 0.72 1.0 0.08 00034800

11 00034900
0.0 0.0 0.1 0.0 .20 0.13 0.3 Q.24 Q0035000
0.4 0.31 0.5 0.33 0.6 0.3 0.7 0.23 00035100
0.8 0.16 0.9 0.08 1.0 0.0 00035200
6 6 00035300

0.0 0.2 0.4 0.6 0.8 1.0 ¢0035400
0.0 0.0 0.0 0.0 ¢6.0 0.0 0.0 00035500
0.2 0.0 3.0658-%5 7.7239E-5 1.3263E-4 1.944E-4& 2.6207E-4 00035600
0.4 0.0 &.B66E-5 1.2261E-4 2.1053E~4 3.0996E-4 4.1602E-4 00035700
0.6 0.0 &6.376E-5 1.6066E-4 2.7587E-4 4.0485E-4 5.4514E-4 00035800
.8 0.0 7.7239E-5 1.94863E-4 3.3419E~4 4 ,9044E-4 6.6037E-4 00035900
1.0 0.6 B8.9628E-5 2.2585E-4 3.878E-4 5.691E-4 T.6631E-4 00036000

/ 00036100

/ xxxx ACCUMLATOR DATA x%xx 00036200

BR12 00036300

SB1201 00036400

48 36 70. 30. 0.0 La . 000346500
¢.¢ 3.0 00036600
sB120¢2 00036700
L9 3s 23.3  10. 30.0 La ., 00036800
.9 1.0 00036900

/ 00037000

/ =xxx BREAK POINT DATA =xxxx 00037100

BB13 00037200

8 0.01 0.4 0.8 0.6 0.6 0.8 0.6 0.8 00037300
4 . 00037400
0.0 1.0 7.5 2.7 15. 4.0 30. 4.0 40. 4.0 1000. 4.0 Q0037500

/ Q0037600

/ xxxx PRESSURIZER DATA =x*xxx 0O037700

BB1l4 00037800

45 35 11 3.58 15.%56 9.0 0.99 0.1 00037900
1.7 385.0 ¢003800C

s0.0 1.0 0.1 0.0 0.0 00038100
0.91% 0.915 0.915 1.525 3.05 4,58 oC038200
0.564 0.67 0.619 Q0038300
2 00038400

0. 1.0 1.0 1.0 1000. 1.0 1.0 1.0 00038500

/ 00038600

/ xxxx STEAM GENERATOR DATA =xxx% 00038700

BB15 00038800

$SB1501 00038900

L6 3263 3 5 3 1 00039000

5.5 18.9 0.7 0.5 3.0E-2 1.0E-2 10.4 4.0 222.1 474.5 00039100

0.1 0.95 6&2.0 Q0039200

2.0 11.0 Q0039300

-40. =30, -25. 00039400
0.001 80. 0.5 0.5 0.5 00039500

3 00039600
0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1000.0 1.0 1.0 0.0 00039700

$B1502 00039800
&7 9795 14 16 3 1 00039900
14.5 18.9 2.1 0.5 3I.0E-2 1.0E-2 10.4 4.0 222.1 1423.5 00040000

0.1 0.95 62.0 Q0040100

2.0 11.¢0 Q040200
-40.0 =30.0 -25.0 00040300
0.003 80. 0.5 0.5 0.5 00040400
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———-x-—~-1~——-*~—--2-———x-—--3----x-———a----:-—--s----*-——-6-—~—x---—?-R--x—--—a
3 00040500
0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1000.0 1.0 1.0 000406060

/ 0004Q7C0
/  xxxx CORE DATA =x=xx Qoo40800
BB1& coC40eCO
/ -== AVERAGE CHANNE| -»--- COC41000
S$B1601 00041100
1 00041200
39170 23 28 0 3 1 2 2 00041300
9000.0 S5.35858E-3 0.6187E-3 4L.6573E-3 1.42E~2 1.0E-4 000414060
0.0124 ©0.0212E-02 0.0305 0.1402E-02 000415G0
0.111 ©0.1254E-02 0.301 0.2529E-02 GC041600
1.13 0.0736E-02 3.00 0.0269E-02 0QC41700
5.0 0.6 4.91E-04 3.41E-06 1.2 1.54EQ3 Q0Q41800
0. 156. 234. 234. 156. 0. 00041900
1.6122E-07 &6.42E-07 7.S56E-07 7.56E-07 6.42E-07 1.622€8-07 00042000
1.56122E-07 6.42E-07 7.56E-Q7 7.56E~07 6.L2E-07 1.622E-0V 00042100
1.6122E-07 6.42E-07 7.56E-07 7.56E-07 6.42E-07 1.622E8-07 00042200
1.6122E-07 6.42E-07 7.54E-07 7.56E-07 6&.42E-0G7 1.622E-07 Co042300

/ ~=-= HOT CHANNEL --- 00042400
$SB1602 00042500
2 00042600
200 29 34 ¢ 3 1 2 2 00042700
9000.0 5.36&45E-3 O.6187E-3 4L.6682E-3 1.42E-2 1.0E-4 00042800
0., 203.0 304.0 304.0 203.0 0. 00042900
1.8122E-07 6.42E-07 7.56E-07 7.56E-07 &.42E-07 1.622E-07 00043000
1.6122E-07 6.42E-07 T7.56E-07 7.56E-07 6.42E-07 1.4622E-0Q7 00043100
1.6122E-07 &.42E-07 7.56E-07 7.56E-07 6.42E-07 1.622E-07 00043200
1.86122E-07 6.42E-07 7.56E-07 7.56E-0Q7 6.42E~Q07 1.622E-07 Q00043300

/ Q0043400
/ xxxx REACTIVITY DATA xxx*x Q0043500
BB17 00043600
3 00043700

0. 0. 0.5 -5. 1. -25. 00Q4380CC

5 00043900

18. 3.56E-3 $38. 0. 1093, -3.08E-3 1649, -2.7E-3 -2.44E-3C0044000
5 000446100
0.1 0.0 1.0 -0.1 1.5 -0.2 2.0 -3.0 1000. -8.0 00044200

/ 00044300
/ x*x*METAL WATER REACTION DATA x*uxx 00064400
BB18 00044500
1.54E03 O.77SE-04 2.29E0& 00044600

/ 00044700
/ xxxx FUEL GAP DATA =xxxx 00044800
BB1% 0004490C0
0.0301 0.0 1.235E-5 0.0 0.0 0.0 0.0 0.6 0.8 0.0 Co045000
0.9495 0.0157 0.0028 0.0 0.032 0.0 0.0 00045100
/ 00045200
/  xxxx BURST DATA xxx Q0045300
BB21 Q00045400
2 2 5.0E7 6.94E-08 2.87E4 2.86E-03 1.15EQ 1.528E0Q 00045500
1.49E-07 2.0E-08 1.25E-16 1.85E-01 B8.0E09 3.3E-03 Q0045600
0.1 Q0045700

! 00045800
/ xxxx OTHER DATA =x=xx 00045900
Bg22 00046000
0. 1.4 1.4 0. 00046100
BEND 00046200
10 Q0046300
6 0 0 0 0 15. 000466400
0. 1.0-7 0. =1.0E+10 0.01 0.01 00046500

¢} 00046600

o 0.0 Q00046700

0 0.0 00046800
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LARGE BREAK OF 1,100 MWE PWR (2 CHANNELS? = DATA 2 = 82.07.09 00000100

/ : ¢ooee2c0
/ xxxx DIMENSION DATA xxxx 00000300
BBO1 : 00000400
0 2 9 4 14 49 &0 92 2 2 2 3 & 5 302 00000500

/ Q0000600
/  xxxx MINOR EDIT DATA =xxx 00000700
BBO2 ' 00000800
PRE~08 PRA-12 GLA-23 GLA-29 GLE-35 GLE-36 GLA-~37 GLA-38 PRA-26 00000%00
/ 00001000
/ xxx%x TIME STEP CONTROL DATA xxxx Q0001100
BBO3 00001200
SB0301 00001300
0.2 0.2 100. 00001400
SBO302 . 00001500
20 3 SO 0 1.0E-3 1.0E-6 0.3 0.1 00001600
$30303 00001700
200 3 50 0 8&.08-3 1.0E-6 60.0 0.1 QQQ01800
$SBO304& 00001900
200 3 S50 ¢ 16.0E-3 1.0E-6 90.0 0.1 00002000
SBO305 Q0002100
200 3 5C ¢ 32.0E-3 1.CE-6 2000.0 0.1 00002200

/ 000023050
/ *2xx TRIP CONTROLL DATA axxx Q0002400
BBO& 00002500
SBO430 00002600
10 1 0 1¢0C.C 0.0 00002700
SB0481 0002800
S 46 1 0 0.4 c.0 00002900
5$B0482 Q0003000
S &4y 1 0 0.4 0.0 00003100
SBQ483 00003200
2 8 1 ¢ 0.01 0.0 Q0003300
SBC484 00003400
2 19 1 ¢ ¢.01 0.0 00003500
SBC485 00003600
T 0 1 ¢ 0.01 0.0 Q0003700
SBQ04L8S6 00003800
& 1 1 ¢ 2%.01 0.0 00003900
SBO4B7 00QC4Q00
-4 1 1 O 1000.0 0. CoCCc4l100
SBO483 CO004L200
L& 2 1 0 25.01 0.0 Q0004300
SBO48Y 00004400
-4 2 1 0 1000.0 0. 00004500
SBO&92 00004600
& 1 -3 1 2640.0 0.005 00004700
SBQ493 CO004B00
6 2 =3 1 250.0 0.0 00004900
SBO44 00005000
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—-——t—-—-1——-—*-———2----z----s-———x—---L————t—-—-S----*----b--—«t----?-R——x—---S
6 3 - 1 360.0 0.0 00005100
§BO4SS 00005200
-6 1 1 350.90 0.0 00005300
SBO4FS 00005400
-6 2 1 305.0 0.0 00005500
SBO497 00005600
-6 3 1 3g0.0 0.00 00005700
BEND 00005800
10 00005900
0 0 0 30.0 00006000
0. 1.0-7 0. -1.0E+10 0.01 0.01 00006100
0 00006200
11 0. 00006300
? 8 9 10 18 19 20 41 42 43 C0006400
4. 4 4. [ 4. 4. 4. 4o 4. 4, 000063C0
44 00006600
4, 0000&70C0
Q 4, 00006800
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LARGE BREAK OF 1,100 MWE PWR (2 CHANNELS) = DATA 3 x 82.07.09 00000100
/ 00000200
/  xxxx DIMENSION DATA xxxx 00000300
BBOL ' 00000400

0 2 9 4 16 49 40 92 2 2 2 3 & 3 302 00000500

/ 00000600
/ xxxx MINOR EDIT DATA =x%xx 00000700
BBOZ 00000800
PRE-08 PRA-12 GLA-23 GLA-29 GLE-35 GLE-38 GLA-37 GLA-38 PRA-26 00000900
/ 00001000
/ xxxx TIME STEP CONTROL DATA *xxx 00001100
BBO3 0oee1200
SB0301 0C0013C0
0.2 0.2 100. 00001400C
§80302 000013500
20 3 30 0 1.0E-3 1.0E-6 '0.3 0.1 00001600
SBC3C3 00001700
200 3 50 0 8.0E-3 1.0E-6 60.0 0.1 00001800
SBO3C4 00001900
200 3 50 0 46.0E~3 1.0E-6 90.0 0.1 00002000
SBO305 00002100
200 3 50 0 32.CE-3 1.0E-6 2000.0 0.1 00002200

/ 00002300
/ xxxx TRIP CONTROLL DATA =xxx 00002400
BBO4 00002500
SBQO4BO 00002600
10 1 0 1000.0 0.¢ ooCe2700
580481 coce28Ce
546 1 0 Q.4 0.0 gaooz9co
SB0482 0Co0030Q00
547 1 0 0.4 0.0 Q0003100
SBOLB3 00003200
Z 8 1 0 0.01 0.0 Q0003300
$B04BL 000034900

2 19 1 0 0.01 0.0 00003500

SB0485 00003600

3 0 1 ¢ 0.01 0.0 Q0003700
SBO4BE cooc3s0e
4 1 1 0 25.01 0.9 00003900
$BO48Y Q0CQ4acCo

-4 1 1 0 1000.0 0. CCC041C0
SBO48BS 00004200

& 2 1 0 25.01 0.0 cCoe43Ce
580489 0000440

-4 2 1 0 1000.0 0. Q00045CC

SBC492 00004400
6 1 -3 1 240.0 0.005 00004700
SBC493 000048C0
& 2 -3 1 230.0 0.0 00004900
SBC494 . 00005000
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6 3 -3 1 360.0 0.0 00005100
SBOL9S 00005200
-6 1 3 1 350.0 0.0 00005300
SBO496 00005400
-6 2 3 1 305.0 0.0 00005500
SBO497 00005600
-6 3 3 1 380.0 0.00 00005700
BEND 00005800
12 Q0005900
0 0 ¢ © O 250. 000046000
0. 1.0-7 0. -1.0E+10 0.01 0.01 00006100

0 00006200
8 10, 00006300
21 22 23 24 25 2é 27 28 29 30 00004400
40. 40. 4. 4. 4, 4. 4. 4. 4. 4. CO006500
31 32 33 34 35 36 37 8 000C&40Q0
[ 4, 4, 4, 4. 4. 40. 40. QQQQs700

0 10. 00006800
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Appendix B Figures showing results from base calculation
‘o THYDE-P {1 OCR -1
>
o CRLCU}HTIUH OF CDI‘:IHERCIFGL PHR ‘H]T'H THYDE-P|I
9
3|
«
tr o
nr
= -
[ §
o [i=]
w o
-
= ]
[l
o= ~m.
or o HJ—"‘E—-—E—
'_B_"'E}“‘"'"‘Eg—'ﬂ-—-_g_
B gy 4
&
()
2 m .
e ?
0.0 0.4 0.8 1.2 1.5 2.0 2.4 2.8X10
TIME SEC

Fig.B-1 Normalized power



2.8 %10

N/MZ2 O
1.8 2.0 2.4

PRESSURE

a.

.4

-0

2.8%10"
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THYDE-P1 0 PRY -37-2

CALCULATION OF COP“IMERCIRL PHR_'I-IITH THYDE-FP!

| ]

\E‘\B‘—.—m It — l']

.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0x10"
TIME SEC

Fig.3-2-1 Upper plenum pressure {short range)
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