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ABSTRACT

The FIX-II split break experiment No. 3027 has
been analyzed using the RELAPS5/Mod2 code. The code
version used, Cycle 36, is a frozen version of the
code.

Four different prediction calculations were
carried out to study the sensitivity on various
parameters to changes of break discharge, initial
coolant mass, and passive heat structures. The
differences between the calculations and the
experiment have been quantified over intervals

in real time for a number of variables available
from the measurements during the experiment.

The core inventory expressed by the differential
pressure over the core was generally underpredicted.
Dryout times were generally overpredicted, probably
due to differences in the used dryout correlation.
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1. INTRODUCTION

There is a growing interest in modifying existing
rules for reactor licensing and safety thermal-
hydraulic calculation away from those stated in
Appendix K (1) towards procedures based on best
estimate types of calculations. Although Appen-
dix K furnishes a set of skillfully and simply
phrased rules, its present and inherent conser-
vatism on safety has been partly regarded as in
growing contradiction to the increasing knowledge
gained from experimental programs. The many
advanced best estimate thermal-hydraulic reactor

codes in existence today demonstrate this.

When the simply formulated older calculation rules
were replaced by best estimate type calculation
procedures another measure of reliability had to
be found to replace the earlier conservatism. To
intentionally fulfill that aspect of a code the
natural course will be an assurance of a reason-
able reliability of the predicted data. Plans for
conducting code assessments for the purpose of
determining the accuracy and the validity of
advanced LWR system codes were proposed some
years ago (2). Today the International Code
Assessment Program (ICAP) is in progress, under
the auspices of the USNRC (3).

The calculations presented in this report is a
Swedish contribution to the ICAP. The contribution
is funded by the Swedish Nuclear Power Inspectorate.

In the present study the frozen version of RELAPS/
MOD2 is assessed against LOCA experiment No. 3027,
carried out the FIX-II test facility at Studsvik.
The experiment is one of a test series, see Table 1,
conducted in 1984. This test was conducted to check
the reproducibility of Test 3025, which had been
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used as a "double-blind" international standard
problem (ISP-15).

A description of the test facility and this par-
ticular test is provided in Chapter 2. A descrip-
tion of the input model is given in Chapter 3.
The base case and sensitivity calculations are
discussed in Chapters 4 and 5. Run statistics

are given in Chapter 6. General conclusions are

drawn in Chapter 7.

Appendix A contains the complete input lists.
The data comparison plots are inclided in
Appendix B. Finally, results of the statistical
analyses of differences between experiment and
predictions for discrete time intervals are
included in Appendix C.
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2. FACILITY AND TEST DESCRIPTION

The FIX-II integral test facility was completed
at the end of 1981. It is run by Studsvik Energi-
teknik AB under contract to the Swedish Nuclear
Power Inspectorate. The experimental program
comprises investigations of the fuel-to-coolant
heat transfer. Various blow-down and pump trip
situations conceivable in Swedish BWR's are

simulated.

2.1 Test facility

The test facility itself, which is assumed to be
stripped from géar not involved in the present
experiment, is shown in Figure 1. The volume
scaling is 1:777 of the Oskarshamn-1I reactor,
which is of the ASEA-ATOM external recirculation
pump design. An exhaustive description of the
FIX-II test facility may be obtained from Ref 4,
which also provides additional references where
various problems pertaining to the construction
period are discussed. Therefore, only some
fundamental aspects of the facility will be
presented here.

The core model involves a full length rod bundle,
which in the geometry is closely related to a

fuel element of the ASEA-ATOM design and electri-
cally heated by DC. Here, however, there are

only 6 x 6 rod simulators instead of the 8 x 8

rods in a fuel element. Figures 2 and 3a show
details from the core simulator design. As seen,
filler bodies are placed between the square-section
fuel channel and the circular-section pressure
vessel to reduce the water-filled volume, which
otherwise may influence the test by the leakage

of steam to the upper plenum. The water surrounding
the fillers is externally recirculated and cooled
by 200 to 250 kw.
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The upper part of the pressure vessel, Figure 3b,
holds the steam separator and the steam condenser
volume with its three sprinklers. During steady
state power operation the steam outlet is closed.
The turbine power is modelled by the partial
circulation of water from the downcomer through
an external 6 Mw cooler with feedback to the
sprinklers of the steam condenser and into the
upper part of the downcomer. The flow rate in
the two branches with cooled water is adjusted
to control the pressure and the inlet subcooling.
The remaining downcomer flow, representing the
recirculation coolant flow in the reference
reactor, splits at the lower downcomer end into
two loops. One loop represents three of the in-
tact recirculation lines of the reference reactor,
while the other loop, representing a fourth re-
circulation line, incorporates the break devices.
Both loops have a recirculation pump. The intact
loop pump speed is regulated according to a pre-
determined speed history.

The FIX-II has, as part of the core model, an
external bypass simulator through which about

12 % of the recirculation mass flow branches out
through a regulation valve. This bypass is
heated separately to represent the channel wall
heat transfer. At the lower end of the bypass,
Figure 3c, there is a stagnant water volume to
simulate the reference reactor area for the
control rod guide tubes.

Since the FIX-II facility has been designed for
blowdown experiments only, no emergency core
cooling equipment is installed.
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The data collection system is constructed around
a signal processor controlling 192 measurement
channels. The selection of measurements is made
in a signal exchange terminal. A multipurpose
minicomputer transfers the raw-data of measured
parameters to a magnetic tape. From this tape,
the final analysis at the central computer gives
the desired tables and plots from an experiment.
The data acquisition system includes measurements
to obtain:

- pressures (PT)

- differential pressures (dPT)

- temperatures of fluids (TE)

- mass flow (4PT, PT, TE)

- electric currents (I) and voltages (U)
- pump speeds (nT)

- water level positions (CE)

- valve positions

at places shown in the instrumentation diagram,
Figure 4.

For recording clad temperatures there were about
100 thermocouples engaged at 16 axial levels of
the heated length in the 36-rod bundle.

2.2 The experiment

The preparation of the experiment is initiated
several hours before the actual experiment. For
the heat-up of the facility, a 200 kw preheater
is involved for a period lasting about 5 h. The
recirculation pumps are running during this period
too. Initial conditions are then established by
switching the power supplies to the bundle and
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the bypass with the 6 MW cooler and the condenser
spray in operation. The preheater is now dis-
connected. For about 10 to 30 minutes, the
electric power to the rod bundle and the bypass
heating is gradually increased until the initial
test conditions are reached. Necessary calibra-
tions are made, and once the equilibrium conditions
are finally approved, the sequency control
equipment is activated for break opening, valve
manoeuvres, power reduction, pump speed changes
and so forth, according to a programmed scheme
for the test. For the split break test No. 3027,
the transient ends 85 s after opening of the
break.

In the present FIX-I1 experiment, the speed of
the pump on the intact recirculation line de-
creased from the break time to about 20 % of the
initial speed at end of the transient. The speed
of the broken recirculation line pump was not
adjusted.

The break flow escaping through the fast opening
break valve, Figure 1, is discharged into the
receiving tank, T2. Initially, the tank is
partly filled with cold water for efficient pool
condensation of the break flow.

The split break assembly consists of a T-piece

on the line from pump P2 to the lower plenum. A
break flow limiting orifice, downstream of the
break isolation valve, consists of an exchange-
able conical inlet part followed by a restriction
pipe. In experiment No. 3027, the restriction pipe
and flange diameter was 12 mm corresponding to a
31 % area of one recirculation line.
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Apart from the heat removal from the filler body
space, see Chapter 2.1, some 100 kW are also
lost by the non-perfect insulation encapsulating
the recirculation lines and the pressure vessel.
The magnitude of the steady state heat losses
was one argument for not performing experiments
with very small break areas at FIX-II. For BWR
plants, the break size used is more interesting
than small leakages.

The main measured parameters for the steady

state before break are reproduced from Ref 3 in
Table 4. The test performance chronology, related
to the programming of the sequence control equip-
ment, is given in Table 5.

Experimental raw data were collected for the
whole period of the transient. However, internal
flows were then only evaluated until about 30 s
due to uncertainties expected with the two-phase

flow rate measurements.

A summary of the main results (including event
times, maximum cladding temperatures and some
peak mass flows) is given in Table 6, see also
Ref 5.

2.3 Measurement uncertainty

To obtain estimates for the accuracy of the mea-
sured data, test procedures were adapted within

the experimental program. Probable errors and
errors corresponding to a 95 % confidence level

as derived from these tests are summarized in

Table 2a. The probable errors of derived quanti-
ties, foremost mass flows, are given in Table 2b.
The pump speeds are measured and controlled using a
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tachometer of a 1 r/s accuracy. The pump charact-
eristics, on the other hand, were verified against
the manufacturer's data for cold water single
phase operation, however, no tests of an in-loop
hot water performance were conducted (private

comm L Nilsson).
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3. CODE AND MODEL DESCRIPTIONS

The assessment calculation for the FIX-I11 experi-
ment No. 3027 was done using the RELAP5/Mod 2,
Cycle 36, code received at the beginning of
February 1985. The descriptive document available
for this code at the time of preparing the cal-
culation input was the rather detailed code manual
(7) also explicitly containing an input data re-
guirements manual. The code features are discussed

in Chapter 3.1.

Due to the close relation to the RELAP5/Modl

code, which has been extensively used at STUDSVIK,
an existing input for the FIX-II test No. 3025

(6, 8), the previous 1ISP-15 exercise, formed the
basis for the present RELAP5/Mod2 input. Details
of the input are discussed in Chapter 3.2. Here
the steady state calculation is assumed to be
part of the input preparation.

3.1 The Code Features

An extensive code description for the RELAP5/Mod2
is given in the Ref 7. The main characteristics of

the code are summarized in Table 3.

Since the RELAP5/Mod2 code is primarily developed
for pressure reactor application, the question
arises whether some important features are
missing from the code for a BWR-type application
like the present FIX-II experiment. A key pecu-
liarity in this respect, is the absence in the
FIX-I1 facility of a core top spray cooling

due to the fact that facility is designed for
experiments until end of blow-down only. The
steady state cooling, however, is accomplished
by a cold water injection at the top of an
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internal condenser space above the core and the
steam separator. The condenser space is voluminous;
it results in about three quarters of the total
system space being above the core top level.
Thus, it is assumed that the condenser spray
vaporizes without impact on the core behaviour
during normal operation. Deficient sophistication
in modeliing droplet flows in RELAP5/Mod2 should,
therefore, be far less important when predicting
the present experiment than in the case of an
experiment also including core cooling by refill
and core top spray.

3.2 The calculation Input Model

The model geometry used in the present calcu-
lations is closely related to geometries used in
several previous calculations for FIX-II experi-
ments using previous RELAP5/Modl code versions
(6 and 8). The nodalization diagram for the
geometric modelling used is shown in Figure 5.
Figures 6 and 7 account for the modelling in the
geometry of the test facility.

To reproduce fundamental measured steady state
quantities, see Table 4, the input for the
steady state search run was modified by some
additional components and regulating control
systems:

I To obtain the steady state dome pressure,
a time dependent volume outside of the
opened steam relief valve was added. This
volume had the experimentally measured
dome pressure rather than the atmospheric
outside pressure later during the transient.

11 The speed of the pumps Pl and P2 was re-
gulated using the RELAPS control system
to fulfill the measured mass flows.
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To branch off the correct mass flow
into the core bypass, the junction from
the lower plenum was modelled as a
motor valve. By trip logic, the opening
of that valve was regulated to give

the experimental bypass mass flow. When
entering into the transient calculation,
the valve setting was logicalily latched.

The measured steam separator collapsed
level was satisfied by connecting an
auxiliary time dependent volume to the
top of the steam separator. The connect-
ing junction was modelled to regulate

the collapsed level by water phase flow
rate, depending on the level height error.

The calculation was performed using the
RELAP5/Mod2 steady-state option.

Evidently, some non-zero flows (points I and 1V)
will remain in the junctions from the pressure-

and level regulating time dependent volumes.

These flows are quite small and are influenced

by the system heat balance.

The input for the steady state calculation is

given in the Appendix A.
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4, THE BASE CASE CALCULATION

The transient calculation of the base case
(called Case A) was based on the restart-plot
file obtained from the previously discussed
steady state calculation. The additional compo-
nents and regulators discussed in Chapter 3.2
were deleted, see the transient restart input in
Appendix A.10. The calculation was performed
under the transient calculation option. In ad-
dition, when verifying the quality of the steady
state, the opening of the break was delayed.

The calculation of the transient itself was
carried out without any particular problems.
The smooth lapse of the CPU-time, Plot B.34 and
of the computation mass error, Plot B.35, again
indicate this. '

4.1 Base case calculation results

A set of results from the base case calculation
and the sensitivity calculations were selected

to fulfil the requirement on assessment para-
meters given in Table 3 of Ref 3. Those parameters
plotted are listed in the Table 8 and the corre-
sponding plots reproduced in Appendix B. Since
some of the parameters are not available from the
experimental measurements, only the comparisons
between the different calculations are shown in
the plots, compare Table 8. As regards the mass
flow comparisons, it must again be pointed out
that the experimental data are not reliable after
voiding has begun which for most measurement
positions occurs about 20 s after the break

time.
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The system boundary conditions concerning the
total mass inventory are the shutting of the
spray flow and the feed water valves, which take
place very soon after the break occurs. There is
a good correlation between calculation and
experiment in the mass flow rate through the
steam relief valve, plot B.27. However, the
break mass flow which in the experiment is
neasured by the increasing content of a flow
receiving tank, plot B.30, has been obviously
underestimated in the base case calculation.
Plot B.29, where the ekperimental curve is
derived from the receiving tank content, shows
the same break flow underestimation from the
calculation, particularly up to 30 s. Plot B.29
shows a pronounced peak in the measured mass
flow during the very first seconds after the
break on account of steam accumulating in the
tubes leading from the break to the condenser
receiving tank, where previously only water was
present. This results in a measured superimposed
volume equivalent to a water mass of about 20 kg
from about 3 s from the end of the test. At the
end of the test, the break valve is closed
causing the receiving tank mass content to
reduce with the superimposed steam volume, see
Plot B.30. In the light of this correction to
the total experimental'break loss, the base case
calculation underestimated the break loss by
about 30 kg until end of the test. The calculated
mass inventory in the system, Plot B.26, obviously
has the opposite time elapsé to that of the
integrated break loss.

The thermal-hydraulic conditions in the system
are also partly controlled by heat exchange with
the core and other boundary structures. Plot B.3
shows the calculated heat exchange with all the
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passive wall structures in the loop except for

the separate filler body space with a known
cooling power of about 260 kW in steady state
operation. As Plot B.3 shows, the heat returning
from the passives does exceed the decay core
heating from about 30 s on. Thereby, the structure
wall thickness was generally selected at 0.09
times the tube inner diameter, also compensating

for flanges and other extras.

System pressures, Plots B.20, B.21 and B.33 were
well predicted over the whole transient for the
base case. The cycling of the steam relief wvalve,
compare Plot B.27, dominates the behaviour of the
system pressure.

From the experiment, evaluated in-loop main re-
circulation flows are available at the bypass
inlet, at the pressure sides of the two main
punmps and also at the broken loop between break
and vessel inlet, see Plots B.22, B.23, B.24 and
B.25. Two additional measurements valid for in-
loop mass flows are the differential pressures
over the orifice in the steam separator, Plot B.17,
and over the core inlet restriction, Plot B.2. As
mentioned before, the mass flows evaluated from the
experiment, i.e. plots B.22 through B.25, are not
reliable after the formation of steam has started.
On the plots, the time for initiating steam forma-
tion is clearly seen‘to range between 20 and 25 s
as enhancing flow oscillations. Up to that time,
the predicted base case flow rates essentially
compare well with the measurements. The most
conspicuous differences are that the mass flows

at the broken loop pump and at the broken loop
vessel inlet, plots B.24 and B.25, are under-
estimated in their magnitude thus showing an
underestimation in the break flow.
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Plots B.1l, B.13 and B.28 show calculated fluid
densities at the core bottom, at the reactor
vessel bottom and upstream of the break. Fluid
densities were not directly measured in the

experiment.

Several fluid temperature measurements were
carried out in the experiment. At the break,
plot B.3i, there is a good agreement between the
base case calculation and the experiment, simi-
larly also after about 15 s at the downcomer
‘bottom, Plot B.19. The difference in the calcu-
lated and the experimental fluid temperatures at
the downcomer bottom before 15 s is due to the
amount of void. In the experiment, the measured
two-phase level did not reach the downcomer
bottom until about 13 s (5), see also Plot B.14.
The temperatures at the core inlet, Plot B.10,
at the core outlet, Plot B.1ll, and in the upper
plenum, Plot B.18, all show underestimations in
the calculation after some 50 s, although the
system pressure compares well with the experiment.
The calculated temperature is still typically
that of saturation at the high void while in the
experiment, slightly superheated pure steam
fills the vessel.

The fluid inventories of the core, Plot B.1l2,

the upper plenum, Plot B.16, the downcomer,

Plot B.14, and of the lower plenum, Plot B.1l5,
are compared in the quantity of differential
pressures as directly measured in the experiment.
The differential pressure over the core, Plot B.12,
is underpredicted during the period between 2.3
and 12 s when the steam relief valve is closed.
In the calculation, the main part of this differ-
ential pressure is due to the dynamic two-phase
wall friction. As the core boundary mass flows
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compare reasonably well in the time interval,

the difference in the core differential pressure
is most likely caused by a strong wall friction
dependance on the void fraction profile in the
core. The differential pressure in the lower
plenum, Plot B.15, is overpredicted in the base
case after about 30 s. Comparison with Plot B.13
shows the dependance of the differential pressure
on the fluid density at the bottom of the vessel.

The comparisons of the rod clad temperatures are
done at the clad inner surface which is most
closely equivalent to the thermocouple positions
of the heated rods in the experiment. The rod
calculated clad temperatures, Plots B.4 through
B.9, agree reasonably well at various levels of
the core with the measurements in the experiment
until dryout conditions occur. Above the core
midplane, levels 9, 12 and 15, the dryouts are
predicted to occur definitely later than in the
experiment. Actually, the calculated dryout of
all levels was delayed until the void was .985
or higher. In RELA?S/ModZ the critical heat flux
is calculated according to a modified Zuber
correlation using l.-a (¢ is the steam void) as
a factor. This should be compared with the
corresponding RELAPS/ Modl correlation using
.96-a as a factor in the critical heat flux
expression, also in a modified Zuber correlation.
The delay in the outset of the calculated dryouts
is probably a result of the critical heat flux
correlation rather than of errors in the core

voids.
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5. SNESITIVITY RESULTS AND DISCUSSION

The base case calculation (Case A) compared well
with the experiment on many parameters, however,
in the important heater rod temperatures after
dryout, a better prediction was desired. Con-
sequently, with the aim of lowering the core
void, the break discharge coefficient, having
been .85 in the base case, was assumed to be
1.0 in a first sensitivity calculation, Case B.
Actually, Plots B.5 through B.8 show a better
agreement in the clad temperatures at the high
power levels of the model rod. At the low power
levels at the bottom and at the top of the core
the comparison was no better. Looking at hydraulic
quantities the differential pressure over the
core, Plot B.12, the system pressure, Plot B.20,
and the reversed broken loop cold leg flow at the
vessel inlet, Plot B.25, changed for the worse.
However, the most striking evidence that the in-
crease of the break mass flow had been con-
structive was the far better agreement in the
mass loss, Plot B.30.

A source of uncertainty regarding the experiment

is the amount of initial fluid in the facility
before the break. The water volume in the experi-
ment was accounted for by the water level in the
downcomer part of the steam condenser (5). In

the steady state calculation, that same level had
been satisfied using a regulating system for an
auxilliary flow between the loop and a time depen-
dent volume containing saturated water. Examination
of data from other FIX-II tests indicated that the
initial mass of about 285 Kg, obtained by leveling
off the downcomer water level according to measure-
ment, might be a lower limit of the mass in the
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system. Differences between the initial masses
in the calculation and in the experiment arise
from water in the spray, the feedwater, the
cooling return lines and some additional short
blind lines ending in valves which are closed in
the experiment. The mass of water in those lines
is estimated at about 4 kg. Another potential
source of initial mass difference is the amount
of liquid in droplet form in the steam condenser.
Since the volume of the condenser is about .6 m2,
an actual void fraction of ~ .90 in the experiment
instead of ~ .96 in the calculation means a mass
difference of about 26 kg. Actually, the cal-
culated droplet - water falling velocity of

1.2 M/s in the steady state is too high. According
to the spray nozzle manufacturers specification,
the spray mean droplet diameter at the actual
water flow should be about .9 mm or some 1.0 mm
after steam condensation. wWith this droplet
size, the droplet falling velocity is only about
.8 m/s relative to the upward velocity of steam
of .2 m/s. The conclusion must be drawn that the
calculation greatly underestimates the condenser
water mass estimates. In a second sensitivity
calculation, Case C, again with a discharge
coefficient of 1.0, the calculating was done
using an initial mass of 315 kg instead of

285 kg. Plot B.30 now shows a good agreement
between the predicted break mass loss and the
final experimental mass accumulated in the break
receiver after closing the break. Fluid tempera-
tures, Plots B.10, B.1l1l, B.18, B.19 and B.31,
which had worsened by the sole increase in the
discharge coefficient in Case B, again agreed
with the experiment in the Case C run. As a
consequence, the same statement also applies to
the system pressures, Plots B.20, B.21 and B.33.
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on the other hand, the pressure drops in the
downcomer and in the lower plenum, Plots B.1l4
and B.15, do indicate same overestimatation in
the sfstem fluid mass. The prediction of the
heated rod clad temperatures remained the same
as in the base case and the Case B calculation.

The amount heat returning from the passive
.structures, Plot B.3, is essential during the
later part of the transient. Though the structure
wall thicknesses were chosen by a simple rule of
. thumb, the structure modelling is believed to be
reasonably reliable. To quantify the effect of
the structure heat exchange on the system, a
calculation, case D, was performed using the
larger discharge coefficient and the larger
initial mass but removing all passives. Fluid
.temperatures such as at the core inlet, Plot B.10,
naturally decreased more rapidly towards the end
of the transient. An interesting discovery is the
close simliarity in the system pressure between
calculation Case B and Case D. This similarity
may be explained in terms of the system that is,
if it is due to the heat structures or if it is
due to an amount coolant that has been added
.itself. From about 30 s until the end of the
transient, the heat returning from the struc-
tures was about 12 MWs, see Plot B.3. In the
Case B calculation, Plot B.26 shows a decrease
at the same time, of the calculated mass content
from 110.5 to 35.2 kg. In case D, the decrease

is from 132.5 to 50.75 kg..Reading the system
pressures of 4.7 MPa at 30 s and 1.9 MPa at 75 s
from Plot B.20 and using approximate changes in
the enthalphy obtained from the water data,

Case B shows about 11 MWs less enthalpy increase
than Case D due to differences in mass content.
This is close to the 12 MWs missing with the heat
structures absent in the Case D calculation.
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6. RUN STATISTICS

The transient calculation model used with the
‘base case RELAP5/Mod2 prediction for the FIX~-II
test No. 3027 was modelled by:

58 volumes
60 junctions

- 70 heat structures

The volumes number includes two pump components
and five time dependent volumes and among the
junctions there are two valve components and
four time dependent junctions.

The computer efficiency is summarized in Table 7
from the Major Edit print outs, see also Plot
B.34. The table also gives the number of time
step reductions from requested time steps forced
by the current transport limit in the interval
from the previous Major Edit. Actually the re-
quested maximum time steps, as input values, were
set high, thereby forcing the code to establish
its own time steps.

The transient calculation needs were:

computer time . CPU = 828.3-118.1=710.2 s
number of time steps DT = 972-200=782

number of volumes C = 58

transient real time RT = 75. s

from which also a code efficiency factor of

is obtained, compare Ref 3. The computer used
was a Cyber 180-835f
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7. CONCLUSIONS

The calculation for the FIX-II No. 3027 split
break and a calculation for the LOBI ISP-18 test
carried out at the same time, were the first
assessments done at Studsvik using the RELAPS5/Mod2
code. As a lot of experience on preceeding RELAP
codes had already been gained there were no
particular problems in getting along with the
RELAP5/Mod2. The difficulty with problems in a
calculation like this, lies in making sure that
the specifications for the two thousand lines of
input are as correct as possible.

Although the results may seem to be credable from
the calculations, there are some parameters which
do cast doubt on the prediction quality. A key
parameter among these being the pressure difference
over the core which was underestimated. This example
also emphasizes the problem of reading the informa-
tion of coolant mass distribution in the experiment.
In the experiment there were no in-system void
measurements and the orifice mass flow measurements
were also unreliable after flashing had begun. The
cause of the lack of agreement in the core head

therefore remains undetermined.

Important differences between experimental and
calculated dryout times at various elevations
were noted. This could have beed caused by
inability to predict the core inventory or by
an inadequate dryout correlation. It is noted
that dryout was calculated only for very high
void fractions. It might therefore be suspected
that the discrepancies are mainly caused by the

dryout correlation.

In the present calculation, the RELAP5/Mod2 code

was not faced with a core top spray. However,
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the condenser in-loop spray cooling caused trouble
because the code is only capable of describing the
condenser hydraulics by using the vertical slug
flow regime available. Because of this the water

content in the condenser was underestimated by a
- factor of about two.
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Table 1
The test matrix for the first FIX-II LOCA experi-
mental period. Test No. 3027 is one matrix No. 2
experiment.
Test matrix No. 1 2 3 4 5 6
Break classification Split breaks Guillotine
breaks
Type of simulation A B c
(see Figure 17)
Break I.D. (mm) | 12.0] 12.0) 15.0] 30.5| 16.0+|21.6+4
21.6 |21.6
Relative break area (%)* | 31 31 48 200 | 155 |200
Initial bundle power (MW)
- hot channel 3.35| 3.35 3.35
- average 2.35 ’ 2.35| 2.35

*

Refers to the scaled down flow area of one main recircu-

lation pipe in FIX-II compared with the Oskarshamn 2
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Table 2.A

Evaluated measurement errors

Quantity Probable Error correspondingi
error to 95 % confidence

level

Pressures 0.014 MPa 0.04 MPa

Fluid temperatures J11°cC 2°C

Cladding temperatures 1.6°C 3.2°C

Small range differential

pressures

(5 to 7.5 kPa) 0.13 kPa 0.3 kPa

Medium range differential
pressures

(25 to 50 kPa) 0.22 kPa 0.5 kPa
High range differential

pressures

(100 to 700 kPa) 0.26 kPa 0.65 kPa
Table 2.B

Errors in derived quantities

Quantity Probable error

Mass flow rate in orifice

meter K1 (Pl) 0.2 kg/s

Mass flow rate in orifice

meter K2 (P2) 0.14 kg/s

Mass flow rate in orifice ~10 % of actual

meter K6 (steam flow) value

Mass flow rate in orifice ~10 % of actual

meter K7 (Bypass) value

Break mass flow rate ~10 %-0of actual
value

Electric power to bundle
and bypass heaters 1 % of max value
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Table 3

RELAP5/Mod 2 code features

COMPUTATION PROCESSING FEATURES

- Several problem type and execution control options as

a.

b.

steady state initialisation using fictitious structure heat
capacities for faster convergence

transient calculation

strip type execution, to select requested parameters from a
restart file

trip system, to decide on actions during calculation due
to reaching specified conditions in calculation parameters.

ability to delete or add hydrodynamic components, struc-
ture components and control variables at a restart of
calculation.

CLASSIFICATION OF HYDRODYNAMIC MODEL

- One-dimensional, with provisions for

a.
b.

Cc.

choked flow model
abrupt area change model

cross flow junctions.

- Two-fluid, six equation, space-time numerical solution scheme.

- flow
flux

a.

b.

regime oriented field characteristics depending on mass
and void fraction for

horizontal flow with bubbly, slug, mist and stratified
fields

vertical flow with bubbly, slug, annular-mist (and strati-
fied) fields ’

high mixing flow with bubbly and mist fields (for pumps).
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Table 3 con't

HYDRODYNAMIC COMPONENENTS (Input systematics)

- Volume type components

single volume

pipe and annulus, for condensed input of several similar
single volumes

time dependent volume, for defining a boundary source with
a time dependent fluid state

branch, a volume capable of two or more connecting junc-
tions at either end

pump, characterized by rated values for flow, head, torque,
density and moment of inertia. The single phase homologous

curve, two-phase multipliers and phase difference tables to
model the dynamic pump behaviour

special system components for steam separator, jetmixer,
turbine and accumulator.

- Junction type components

a.

b.

single junction

time dependent junction, for a time dependent junction
flow whith a time dependent or controlled flow state

cross-flow junction, to model a small cross flow, a tee
branch or a small leak flow

valve, various operation characteristics available for
check valve, trip valve, inertial valve and relief valve.

INTERPHASE CONSTITUTIVE EQUATIONS

- Interphase drag

a.

b.

steady drag due to viscous shear depending on flow regime.
Semi-empirical mechanisms to describe flow regime tran-
sitions

dynamic drag due to virtual mass effect.

- Interphase mass and heat transfer depending on flow regime and
the fluid fields to saturation temperature differences
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Table 3 con't

FLUID TO WALL CONSTITUTIVE EQUATIONS

- Wall friction due to wall shear effects formulated for flow
regimes and based on a two-phase multiplier approach.

- Wall heat transfer depending on flow characteristics defined
for

a. single-phase forced convection (Dittus-Boelter)
b. saturated nucleate boiling (Chen)
c. subcooled nucleate boiling (modified Chen)
d. critical heat flux (Biasi or modified Zuber)
e. transition £i1m boiling (Chen)
f. £film boiling (Bromley-Pomeranz and Dougall-Rohsenow)
g. condensation (partly Dittus-Boelter).
- Interfacial mass transfer at the wall depending on wall, fluid
and saturation temperatures for
a. subcooled and saturated boiling
b. transition £film and film boiling

c. condensation.

HEAT STRUCTURES

These may be rectangular, cylindrical or spherical in shape.

The structure position is defined through component numbers of
left and right hand side hydraulic components. A structure is
physically defined by the geometry and the temperature dependent
conductivity and volumetric heat capacity data. The structure
model is further specified by the number of internal mesh points
in the direction of heat flow.

CONTROL COMPONENTS

By these new (control) variables are defined from calculated
parameters using algebra, standard functions, trip type ope-
rands or integrals.



Table 4

Initial conditions, measured for test No. 3027

and predicted (Data for test No. 3025 within
parenthesis).

Test Prediction
Pressure in the steam dome MPa 6.96 (7.00) 6.98
Power to the 36-rod bundle (incl
connections) MW 3.425 (3.385) 3.385
Power to the bypass heaters kw 65.7 (57.4) 57.4
Cooling power in the filler body space kW 264 (196) 207
Mass flow rate through pump P1 kg/s 4.85 (4.56) 475
Mass flow rate through pump P2 kg/s 1.60 (1.55) 1.49
Mass flow rate in the bypass kg/s 78 (.71) .61
Mass flow rate in the 36-rod bundle kg/s 5.67 (5.40) 5.62
Mass flow rate in teh spray line kg/s 5.10 (5.36) 5.36
Mass flow rate in the feed water line Kkg/s 2.54 (2.49) 2.49
Temperature of water at the bundle
inlet (TE2) °cC 267 (269) 268
Temperature of feed and spray water °C 179 (181) 180
Water level in the spray condenser
(Fig 6) m .791 (.815) .825
Rotational speed of pump P1 /s 27.16 (25.46) 26.89
Rotational speed of pump P2 /S 35.57 (33.42) 35.32
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Table 5

List of events in test No. 3027 and in prediction case A (Data for Test No. 3025
within parenthesis).

Time (s)
Event Imposed action System reaction Prediction
The break occurs (Valve V120 starts to open) 0 0 0
Start of coast down of pump P1 0.0 (0.0) 0.0
Flow reversal in the samll RCL between break and LP 0.0 (0.0) 0.0
Start of power decay in rod bundle 0.0 0.0
Start of power decay in bypass heaters 0.1 (1.1) 0.0
The SRV starts to open 0.5 (0.4) 0.4
The SRV is fully open 1.0 (1.0) 1.0
The first dryout occurs (level 16 to 12, several rods) 1.2-2.2 (1.4) not seen
The SRV starts to close 1.6 (1.6) 1.6
Minimum in steam dome pressure occurs (6.69 MPa) 1.9 (1.8) 1.8
The spray flow is closed 2.1 (1.8) 1.9
The feed water flow is closed 2.1 (1.9) 2.0
Valve V104 to the evaporation cooler is closed 2.1 (2.0) 2.0
The SRV is closed 2.5 (2.3) 2.3
Rewetting of the first dryout 3.5 (3.8) not seen
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Table 5 con't

Time (s)
Event Imposed action System reaction Prediction
Maximum in steam domw pressure (7.31 MPa) 7.4 (7.8) 8.1
The SRV starts to open 12.0 (11.8) 12.3
The SRV is fully open 12.7-78.7 (12'3-75f3) 12.8
The water (two phase) level reaches lowermost
part of the downcomer 14.1 (13.9) 13.5
Cavitation in pump P2 in the broken RCL 14.7 (14.7) 15.3
Flow reversal at the bundle inlet 15.0 15.4
Flow reversal in part of the intact RCL 24.4 (21.) 22.2
Flasning starts in the LP 23-24 (22.) 21.
Level swell (recovery) in lower and middle part of
the downcomer 24-30 (23-31) 236-29.4
Flashing starts in the bypass quide tubes volume 24.3 (25) 25.6
Peak in teh bypass flow into the UP 25.3 (26.7) 20.4 and 31.0
Core uncovery begins at rod level 16 45. (49.) 63.
Core uncovery begins at rod level 7 51. (51.) 61.
Core uncovery begins at rod level 67. (62) not seen
Tripping of the bundle power (stop signal of test) 70.5 (75.2) 75.
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Table 6

Main results measured for the test No. 3027 and predicted (Data for the test 3025

within parenthesis).

Simple-value parameter Experiment Prediction (Case A)
Time to
- (first) dryout (s) 1.2 (1.4) -
- max rod temperature " 2.7 (3.6) -
- rewetting, max " 3.5 (3.6) -
-~ bundle uncovery " 45 (49) 62
- 2.0 MPa dome pressure " 80.5 (79) ~ 78.5
- end of break discharge " 78.5 (75.6) 75
Dome pressure
- max after the break (MPa) 7.3 (7.34) 7.35
- at end of break discharge " 2.09 (2.15) 2.15
Max break mass flow
- through break (kg/s) 8.2 7.4 6.8
- through pump P2 " ~4.1 3.6 3.3
- from lower plenum " ~4.5 =~ 3.5
Integrated mass flow
- through break (kg) 222 (214) 195
-~ through steam relief
valve " 40 (39.7) 39.8
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Table 6 con't

Simple-value parameter

Experiment

Prediction (Case A)

Max rod temperature

- during dryout (°C)

- at end of break
discharge "

Position of max rod temp

~ during dryout (rod/level)

- at end of discharge "

360  (389)

382 (352)

10/14 (16/14)

14/11 (22/7)

~303

/5
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Table 7

Run statistics data (Case A)

Transient Computer Number of Number of Number of
time (s) CPU time (s) time steps reduced current reduced mass
-5 0. 0
0 118.1 200 100%* 0

10 229.1_ 384 90 0

20 227.6 455 19 0

30 353.9 533 7 1

40 437.1 612 6 0

50 517.6 695 13 2

60 569.3 759 11 0

70 766.8 928 1 63*%*

75 828.3 982 0 10

*

X%k

All current limit time step reductions was caused by core flows

Mass error limitation occuring in downcomer lower part

Z2-01-S861
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Table 8
Parameters plotted and used in the assessment
comparison.
COMPONENT CONTINOUS PARAMETER * EXPERIMENT PREDICTION PLOT IDENTI?. PLOT
(IDENTIFIER) {MINOR EDIT) P, CALC. NO.
CORE FLUID DENSITY. BOTTOM e RHO 04.01 RH1? B. 1
MASS FLOW RATE, INLET * DPT 4 P 33.01 - PO4.02 D 4 PD4? B. 2
HEATING POWER X 801 CNTRLVAR 57 X801 HP1? 8. 3
CLAD TEMPERATURE, LEVEL 1 TE 191. TE 206, HTTEMP 4.0100 Tl HT1? B. 4
TE 211. TE 246
-t- ., LEVEL 3 TE 108, TE183, HITEMP 4.0300 T 3 HT2? 8. 5
TE 243. TE 248
-t . LEVEL 5 TE 202, TE 227, HTTEMP 4.0400 S HT3? B. 6
TE 232, 1€ 237.
TE 252
-t . LEVEL 9 TE 102, TE 137, HITEMP 4.0600 9 BT42 B. 7
TE 167, TE 172,
TE 187, TE 197.
TE 272
- . LEVEL 12 TE 118, TE 123, HTTEMP 4.0700 TC12 HTS5? B. 8
TE 128, TE 148, )
TE 223
- . LEVEL 15 TE 175. TE 190. HTTEMP 4.1000 TC1S HTS? B. 9
TE 275
INLET TEMPERATURE TE 3 TEMPF 33.01 T 3 TF1? B.1l0
OUTLET TEMPERATURE TE 14 TEMPP 51.01 T 14 TF2? B.11
CORE INVENTORY * DPT 5 ¢ DPT 6+ P 04.01- P 51.01 ** D CO PDC? B.12
DPT 7 « DPT 8o
DPT 9 + DPT 10+
DPT 11 + DPT 12
VESSEL FLUID DENSITY, BOTTOM e RHO 31.01 RH2? B.13
DOWNCOMER MASS INVENTORY ¢ DPT 27 + DPT 28 P 71,03 - P 72.01 ¢ D DC PDD? B.14
DPT 29 + DPT 230
LOWER PLENUM MASS INVENTORY * DP 2 » DP3 - P 31.01 - P 32.01 ** D Lp PDL? B.15
oP 1
UPPER PLENUM MASS INVENTORY * DP 13 + DP 14 P 51.01 - P 52.01 ¢ D UP POU? B.16
PRECSSURE LOSS. S.S. ORIFICE pP S6 P $2.01 - P 52,02 D S6 PDS? B.17
UPPER PLENUM TEMPERATURE TE 15 TEMPF 52.01 T 15 TF4? 8.18
DOWNCOMER TEMPERATURE. BOTIOM TE 31 TEMPF 71.08 T TF3? 8.19
LOWER PLENUM PRESSURE PT 3 P 31.01 P23 P12 B.20
UPPER PLENUM PRESSURE PT 4 P 52.02 P 4 P 2? B.21
MASS FLOW RATE. BYPASS X 602 MFLOWY 117 X602 MF1? B.22
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‘COMPONENT CONTINOUS PARAMETER * EXPERIMENT PREDICTION PLOT IDENTIF. PLOT
(IDENTIFIER) (MINOR EDIT) EXP. CALC. NO.
RECIRCULATION MASS FLOW RATE, I. L. PUMP X 603 MFLOWJ 201.02 X603 MP2? B.23
LINE (CRIFICE K1)
MASS FLOW RATE. B. L. PUMP X 604 MFLOWJ 202.02 X604 MF3? B.24
(ORIFICE K2)
MASS FLOW RATE., B. L. VESSEL X 610 MFLOWJ 97.02 X610 MP4? .B.ZS
INLET (SPOOL PIECE K10)
SYSTEM MASS INVENTORY b TMASS MAT? B.2¢
MASS FLOW RATE. STEAM RELIEP X 607 MPLOWY 404 X607 MFS? B.27
HEAT LOSS., PASSIVES aee CNTRLVAR 53 HL1? B. 3
BREAK FLUID DENSITY e RHO 96.01 RH3? B.28
MASS FLOW RATE X 636 MFLOWJ 152 X636 MF6? B.29
MASS FLOW RATE. INTEGRATED X 661 CNTRLVAR 55 X661 ML1? B.30
INLET TEMPERATURE TE 34 TEMPF 96.01 T 34 TFS? B.31
INLET SUBCOOLING wee TEMPG 96.01 - TSU? B.32
TEMPF 96.01
INLET PRESSURE PT .6 P 96.01 P 6 P 3? B.33
RELAPS/MOD2 COMPUTAION CPU TIMR see CPUTIME CPU? B.34
COMPUTATION MASS ERROR e EMASS MAE? B.35

* THE COMPARISON PARAMETERS ARE THOSE REPORTED AS DIRECTLY MEASURED
OR AS COMPUTED RESULTS FROM THE EXPERIMENT.
PRESSURE DIFFERENCE INSTEAD OF MASS FLOW RATE OR OF MASS INVENTORY.
** CORRECTIONS APPLIED TO RESUME THE CORRECT PRESSURE SENSOR LEVELS.

¢%¢ NO DATA AVAILABEL FROM THE EXPERIMENT.
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. I1MPUT FOR RELAPS,/MOD2

- F1E-11 SPLLT BRZAM STEADY-STATE IPRECALCULATIONY
- wseeCHANOES SY OLC POR 027 SINULATION, MARCA a3

© 20aPRES DAC CORE ROUGHNESS CHANSED 10 J€-4 PRON 5,0
®  244PRBS DLC JUNC 3201 X CMANOED FROM 2,38 70 1,70

o 204PRES DLC JUCH 10) KF CHANGED FROM 0.4) 10 8,3

* 24 DLC ABOVE CHANGES WADE 1O GET RS OP 10 40REE wiTw Y027 O
. sseCHANOL CARDS ADDED AT ENO OF DECK oeee

. 108 070 POVEN MEAN CORE CHAMNEL

2000100 NEv STDY-ST

0000101

0000105 20.

000020) L. 0€-0 8,00-2 0000) 3 100 11214
.

.

0000302 P 032010000 SPRESSURE LOWER PLENUM YOL 2
00008303 904010008  SPRESSURE CORE wOL )
00002 P 004100000  *PRESSURE CORE yOL 1o
o000dts P SPRESSURE UPPER PLENUW
oogolle P *PRESSURE STEAM OONE vOL1I
0000317 P ePRESSURE STEAN DOME vOL12+)
0000318 L4 SPRESSURE DC ANNULUS vOLS
0000320 CNTRLVAR . sLJOUID LEVEL [N OC anwulus
0000321  VLVAREA 000008117  SVALVE AREA BY-PASS 1m.Ef
9090331  vOlDG 004010008 °VOID CORE vOL 1

0600332  voIDG 006020000 °VO1D CORE vOL 2

00003))  voloo 004030000 °vVOID CORE vOL )

0000338  vOIDG 004040000 *VOID CORE VOL o

0000335  v0100 004050000 °¥OID cORE vOL S

0000338  volOO 004060000 *VOID CORE VOL &

0000337  volDo 004070008 °VOID CORE VOL 7

0000338 voles 0040000 evOl0 cORE VOL @

0000339  vOl06 0060900 ey0ID CORE YOL 9

0000340  vOI0G 004100000 *vOID CORE VOL 10

0000381 vOIDG 066030000 *vOID BY-PASS OUTLET
0000342 voloe 052020000 *vOlD mISER TOP

0000343  voloG 011010000 SVOID STEAM DOME YOL3Y
0000388 VOI0G 012010000 *vOID STEAM DOWE VYOL}2<)
0000385 v0iD0 0312820000 oVOID STLAN DOME YOL)2-2
0000348 voio6 021010000 evOlD DC ANNULUS YOL)
0000347 vol08 - 021020000 eVOID DC ANNULUS VYOL2
0000348  vOI00 021030000 *VOID DC ANNULUS YOL)
0000349 volbe 021040000 *VOID DC ANNULUS YOL &
0000250 voi06 0es0too00 *v0lID BYPASS VOL]

0000331  vOIDG *vOID OulD TudE YOL

0000352 voloe Sy0ID LOWER PLENUN YOL2
0060)%) voloo 8 *vOID LOWER PLENUM ¥OL)
0000)3%¢ voI06G 09s010000 sv010 BREAX VOLUME

0000353  OUALS  01)0loeos  SOUALITY STEAm LNt

0000)%8  vOIDO V010 Puup Pl SUCTION LINE
0000357  vOIDG *vOID PuMp P2 SUCTION (INE
00003%9 nfLOv) *MASS FLOw STEAM VALVE
0000360 MFLOw) eMass FLOw STEam RELLES
06000361  MFLOVY eMASS FLOY CORE ImLEF
0000 VA2 nrLOwS oMASS PLOVY CORE JUN 2
0000161  ®FLOWY oMASS FLOY CORE Juh o
0000)8s  WFLOWY eMasSS FLOY CORE JUN §
00003AS  MFLOWY eMASS FLO® CORE JUN B
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The stady state input

0000386  MFLOWY 104000000  sWASS FLOW CORE OUTLET
0000367  WFLOWJ 117000000  *MASS FLOW SY-PASS InLET
0000368  MPLOWJ 120000400  *MASS FLOW BY-PASS QUTLET
0000369  WFLOWJ 108000000  ®WASS FLOV FROM RISER
0ase3re " LOWY 107000000 *nasS FLOW FROM STEam DOME vOL1)
0008371 MFLOW) 108000000  *HASS FLOW FROM STEaM DOME vOL12-)
0004312  MFLOWS 012010900  *WASS FLOW FROM StEaw DONE yOLI2-2
0000373  NFLOWY 02t010000 oMASS FLOW DC ANNULUS JUN
WFLOW) 021020900  SMASS FLOV DC ANNULUS JUM 2
e ewASS fLOW DE ANNULUS JUN 3 0040008  VOL4 pLPE
0000376  WFLOW) 201020000  *MASS FLOV PUMP] OUTLET 0040001 1o
0000377  PMPVEL 000000201  SPUKP] YELOCITY (Ra0/5) es010l 0.0 10
0000378  WFLOWJ 202020000  ®MASS FLOV PUMP2 OUTLET 0040305 0,268 10
0000379  PWAVEL 000000202  SPUNPZ VELOCLTY (R4D/S? 0040001 0,002230e 10
0006360 CHTRLVAR §) SSTRUCTURE MEAT LOSS 0040608 %0,
0000381  CNTRUVAR sS4 oSTRUCTURE HEAT LOSSeINTEGHATED oosesol o0, 0.0138 30
000038)  CNTRLVAR 3§ «INTEGRATED SREAR LOSS 0640901 0,6% 0,65 2 0,00 0,00 3 0,65 0.8% 7
0008008  CNTRLYAR S » BOX-WEAT LOSS gos0902 0.5 0.65 9
0000388 CNTRLVAR &7 ¢ COR-POWER 0oel0o0) 00 10
5000388  CNIRLVAR Sa « AY-PaSS PONWER sgeiinl 1000 @
] CNIRLVAR 39 » TOTAL POVER e
0000389 CNTRLVAR 11) o AURIL, MEAT LOSS g
0000391  CNTRLVAR  g42 eLIOUID LEVEL IN UPPER PLENUN 0510000 vOLS) oRANCH
0000392  CNTALVAR 04} *LIOUID LEVEL IN CORE 9310001 o
0000390 CNIRLVAR ous SLIOUID LEVEL IN LOWER PLENUM 0510101 0. 0,159 0.00525 0. 90, 0.1%59 0.
*000019s CNTRLYAR 0)a sFLOW QuAL CORE VOLS 0000000000000 000000000
€0000395  CNTALYAR 815 *FLOw OUSL CORE VOL® N
©0000396  CNTRLVAR (16 *FLOW OusL CORE VOLT 9520000  vOL32Z [4ldd
+5800397  CWIRLYAR )7 *FLOW OUAL CORE VOLB o52000) 2
00000198 CNTRLVAR 018 erLow QuaL CORE YOL9 es2elol 0.0 2
00000199  CNIRLVAR 19 eFLOv QUAL CORE VOL10 0520201 0.00273¢ 3
. 0920303 0,525 1 0,953 2
: puns pUMRY 1R1P 0520401  0,00805 | 0.007e85 2
0000501  TINE ° oT  NuLL o 0. L sused a7 steapr s 0920881  so. 2
4 BomEasS varve TRgeS 0s20m00 0, 0, 2
2000502  WFLOWJ 117000008 QT  MULL @ 0,401 & oSTEADY SIALE 0520801 2,54 2.56
0000503  MFLOW) 117000000 LT  NuLL O 0.599 N SSTEADY STal 0%2100r 00 2
o A 114 052110t 0000 )
Cooesas  Tioe : of il o 1008, L *STEaDY STATE Can SeeTTeessesecseseces
M| T
0000305 TIne ° LU LU I t 0110000 voLIL aNnuLUS
. orl0001 1
CaRCINLORICRNINIDRDROGRLS °'lol°l o"‘
: 0110301  0.e83 4
0000 vo ROANCH 0110401 0.08970 1
ey o 5 |
° 9 07e) 9 : M !
0 L. 0.0 0. 90, 0.5l 9. 0,087 00 gipioor 003
: sescesssstesressecansse
.
Vi akaNCH
e gy g e
o7 9 2
::f'lo' 0,010 [N 0, 0.32% 0, 0.,0802 (1} 0120101 0.0 2
.2 0120301 2,200 N3 2
o318000  ¥OL DY SHOLYOL 0120401  0,43200 1 0,02818 2
oaNIoL 0, 0,271 0.012%0 0. 90, 0,271 0. o.o51y  ge (0120801 90, 2
essttssecavscscaarissees .|l°‘°| o, . ?
: etzieer o0 % oy 2

0110000 oLl SNGLYOL

TR 0,010 N, 90, I, ANe O, v, 0O
e

.

0210000 voL2) ANNULUS

q210001 4

0.00 0,00 8

o.0817 00

SSTEADY STalE Ca
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8210101
0210204 0.0351)? 2 0. )
"2 0,509 2 8.2 ) 0.l 6
02 0.0820% 2 0.012%8 ) 0.00827 &
02
0210801 0. 80,3980 1} o, 0.2092 2 0. 0,1%16 3 0, 0,1117
0210901 v 0.0 0.9 2 0. . 3
0z1100)
o o
.:1!:0-'.000.'00.‘00." 000210| 1000 2
L
. noﬂn CIRCULATION LINE
:;::g:: :°"‘ il essecscssgeccse
0710101 0.0 @
oT10301  0.%%e7 3  0.0198 8 °:=0::: :°L’I ARANCH

Tos 0.009106 ) 0.00TT26 8 09le
HEHEEHE A 0910100 0. 1,266 0,40570 0. 0. 0. 0. 0. 00
8710801 0., 0. 8 10 .00 0.00 T :Qooo'lool.o.o.ooo...lo 2011201 0,000,004 0.0% 019, .

T1000 0 00 2 0,10 0,10 . 201120 30,0.9 LR 0,800,099 1e00,1.0
:1::00: s.0e 0 . . . 2920000 VOLOZ SHELYOL zo::gog :. *2 2 0.5%8.9¢2 +8040, «00,5.00
oTi110) 1008 7 0920101 8. 1.0 0,00%60 o, o, 0. 0. 9, 00 2011301 0,000,560 Doale=0018  0,315-0.05  0.76.0,48
€008 PSL00000 0000 RS ss0000000000000000 00000 2011302 1 +1400
° ;9~oooo voL94 SNGLVO e 2 H
0120000 YOLYR2 ARANCH L 01140 6,001 0,548.00 0.88:0.38 (1] 00
ey % 09¢s10) 0, 1 9,00256 0, =15, ~0.020 . 0. o8 I I 1e1s o508 eBEeRe Ved0e1.

0720003 0., 0.300 0.00202%5 0, <90, =0,300 LEE . 2001501 =2.0002,00  <0,9553,8)  ~0,8241.52  =9,50,1,39
cessssessncarasectsenes 2011502 0.0001.18
. 0950000  VOL9S BRANCH 2001800 1 & 5
9730000 VOLID SNGLYOL 0950001 © 2011001 “1.0042,00 -0.7911.5) =0,4303.2% =0.30,0.93
730101 0.  1.240 8.01129 D, =90, =0.750 6. o, o¢ 0950101 o, 9,003 0. 18,3 0.7 o, 0, 00 2011602 tre0en.T2 e TR c83ete 2000,
esscscsscnne ae 2001708 2 s
. M 2011701 “140003,31 -0,8302,78 -0,60,2.29 =0.56,1,9%
0730000 vOLTe PIPE 0960000 yoL9e ARANCH 2001702 “Go3leloed “0,2200419 ~0,10,0.99 0,00,0.00
oragool S 0960001 0 20101800 2 .
0740101  0.99 5 0960101 0. 14878 0,00829 6. o6, 0., 0. 0, 00 20211801 -,,..,,,,, .,,r;.z 18 ~0.59.2.37 “0.01,2.08
0740201 0. 0.00138 2 LIS stossnssscnsccnstcnssee 2011802 0,211,
0740301  0.553 1 1,117 2 2,a76 3 1,980 &4 0,215 % . . . Two vuns: nuL!l'Llra 'AQL(S
0740001  0.08360 | 0,006T5 2 0.0122%5 3 0.0082) & 0,00226 & 0970000  vOL97 P1PE 2013000
074088t 90, ) 0, & ~90. 8 0979001 ) 2013001 o.o.o 0 0.14000 041500,05 0,2440,8 0:300.96 0,000.98
0ra0801 0. ¥, 4 0, 0.001% 5 0970101 0.0 ) 2013002 0.600,97 0.800.9 0,9:0,8 0,9649.5 1.840,0
0740901  0.17 0.7 3 8,719 0,79 2 0,22 0422 ) 1000 1,00 & 09re30t 2,789 [} 1,422 4 0.21% ) 2003100 0
orstoer o0 % 0970401 0,005)0 0.00757 2 0.00226 ) 2013101 0,040, o [N |.o.c 041500.0% 3,2860.8 0.3,0.96 0,4,0.98
(] 1 00 2 1000 3 1000 o a920800 Ses ) o, 2 =90, 3 2013102 0, 0,000,9 0,9:0.8 0,9600.5 10:0,0
. 0970701 0,261 1 0. 2 -0.21% 3 o Two PHASE oxrr:n;ucg FON pUNP HEAD ISENTSCALED
o 0970801 0, 0. 2 0. 0.008042 3 2018300 1 1
0620000  VOLS2 SNGLVOL 0970901 1.63 1,43 1 1,08 1,08 2 2000108 0404040 0,200.8) 00253009 0,551,082 0701001 0.9,0,96 1,041.0
0620101 0. 1.22) 0.03227 0. =90, =1.22} o, 0. 00 0971001 00 2016200 1 2
esoscssvnseserseossense 99rrI0L  vod0 0000 2 2006201 0505050 0.10v0s08 0o200.0 9.340.1 0.800.21 0.8,0.87
. . 2018202 0.9+0.80 vle0
0640000  VOLes (3143 soensen 2008300 1 )
css008t 3 . . 2016301 “1.00=0ok6 <0.90=f, 26 ~0,8020,77 <=0.70°2.38 =0,6,-2,19
0840101 0.0 ) 2010000 Pump) pynp 20010302 0,50°2.91  =0.8,02,87 ~0,25¢-1.89 -0.19"0.5 0.0,0,0
0640301 1eb67 ) 138 2 1,308 ) 2010100 [ 0.750 0.01010 o, 6.0 0,283 ° 2014600 I &
0Aa0801  0.00MML | A,0094) 2 0.011S7 3 2030108 073010000 0.00827 0.7 0,7 0000 2004401 =1.00°1,16 -0.%:-0,78 3 ~0.6,-0,17
osepe0l 90, 3 2010109 074000000 0,000908 3,00 Y.00 edo0 2004402 - [] . 1Y 0.040,11
0640A01 0. 0,06%0 1§ 0, 0.0612 2 0, 0.0609 ) 2016200 ) 856 0. 0e  Tuo PHASE DIFFEAENCE FOR SUNP TOROUL (= SINGLE PHASE, SHI(n wEaNS
0840901 0,00 0,00 2 2010202 1 .58 0. 0 ® YHAT FULLY DEGRADED TORQUE 1S 2ER0)
osal00) 00 3 2010301 o ° o -1 0 4 o 2018000 2 1
2010302 103,09  0,4403%, .n:A) 0, 8).7 1. 1000, 2016901 0,00,0.86 0,09:0,87 0.1900.09
2010%03 0 9. 0. 01490 30,0,9 0,39:0.982 0.00,0.9¢ ¢o
2 et omat00s SunpAoRyOR, DATA KOWMEN FABM ASEA-ATONS GOBLIN=DER, Tsees ol o390 e §-0801.00
®  TORQUE-KURYORNA SanWaR RETYDELSE 1 OFTTA FaLL UCw wak OsRFIR INTL 2018001 0.0s=1.18 0.540,00 0.6860.00 1e0001.00
* RONTNULLEIRATS, RofLan Fie Fn DEL D4Ta oR OxonD, 2019100 2
2011100 ) 1 2018101 ~1.00s3. 51 ~0,8302,78 “0,88,2.29 ~0,58,),9%
2000101 0,00,1,0m) 0,27+1.180 0.a741.160 2015102 0.37¢1,09 -0,22¢1.19 “0,1040.99 0,00,0.88
011102 0.88.14130 1,0001.000 2015200 2 .
2041200 2 2015201 o8s30 -0, 7%e2.70 “0.59,2.37 “0.80,2,04
2015202 0,210, 78 [TIL LS
*s purP) RECULATOA eSTraDY STafe Cawp
2018100 £111 CNYRLYVAR 00} eSTranY STAIQ Camy
201810} . 0. 1660, 1000, eSIZany Staly cawp
s pUnP) CONTROL SYSTEM *STeADY STarf Cawp
20%00100 nliiollll suu 108, . 6 *STEaDY STare Cawo
20500101 4,5% .0 WFLOW) 201020000 *STEany STale ca
20500200 lnr!onat, ;urro-nu i, 0, O eSTgant STarg Camp
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CuTRLVAR 0l ©STEADY STATE CaRD
g::::;:: VELODIFFY °SU~ le 0. 1 oSTEADY STATE CARD
20500301 384,56 1.0 CNIRLVAR 002 SSTEADY STATE CaAR
.

- seeetonend

.

PUNP PUMNP
Baeter el 0.700 0.00500 0. 72.0 0.228 °
2020108 094010000 0,001 0438 0.3% 0000
2020109 093000000 3,08 3.00 0000 1010000 031010000 0320600000 0. 0, (B 1100
20202010 1 1.8 1w 1 811 o '
2020202 1 1.58 0. O, ceessecrecctrssssssnens
2020300 0 0 <} < O O 0 :
2020302 393.69  0.73005s 0,01056 25, 1.2 1. 1080, 302000 SUNIZ-31  SNOLIUN
2020303 9. 0. 0. 0, O, 1020001 032010000 033000000 0. 0. 0. 1100
2021100 1 1 e 5 5
2021101 0.8 ).1J6 0,2 1.138 0.4 }.120 eseessesosen
2021102 0.6 1,100 0.0 1,055 1.0 1,000 - .
2021200 2 ) 1030000 JUNII-41  SNGLJUN UNT4=31  SNOLJUN
naa et 1.0 1.00 1030100 933010008 006600000 0.000873 0,430 0.200 0000 1160101  oresiaose 031010000 0. 0.00 0,00 1100
2021301 0.0 -0.580 0.2 =0,385 0.4 =0.180 0.5 -0,088 L33 L0 SN I 230 o 0. tisozel 1 .58 o, .
2021302 0.6 0,148 0.8 0.56% 1.0 1.000 M LSRN
2021000 2 2 v 1000000 JUNGI-5] SWOLJUN .
2021401 0.8 -0.47 0.2 -0.21 a8 et 1040101 004010000 051000000 0. 0,18 .10 s100 1170000  BY-PASS  VALVE
Toajees 1t 37 Pep Oeet e 10s0201 1 3.18 1.76 0. 1170101 632010000 064000000 0,000581 0. 0. 0000
2021500 1 ) sessseeresscssssvissnse 1110201 N 0.60 °
2021501 -’-0002.00 -0,9501,81 ~0462+1.52 =0,5021.39 o

. 0.
1170306 MTRVLY . MOTORVALYE IN BY-PASS [IMLET

Iaalece  y Sroprretae 1050000 Juns1-52  SHELJU . 1170301 0000503 0000502  0.02 0.192¢
1050101 051010000 052000000 O, [B . 1100 0 38,20
2021601 1e00a2,00  -0.T901033 -0:6201.28  -0.30.:0.9) 1050201 1 s.3% 176 o 1170001 1300 2005 1000 125 ,0908 L0306 4200 <1301 11301
Z:::::: 2 o.o:.o.rz #0000ess000000000000000 1170602 1955 1400 (2037 ,2037
2 - sesaces Y
2021100 ~1.0003.31 ~0,83+2.78 -0,6842.29 “0,5641.95 1060000  JUNS2-2]  SNGLJUN .
2:2:": 2-0-!7'1-" =0.,22+1419 ~0.1040.99 040040451 1060501 052010000 021000000 0.033)8 1, 1. 1020 1180000 JUNG4=62 SNOLJIUN
202180 . . Te 0, 30 .
2021801 =1.0043.31 =0,79:2.78 =0.5%42437 “0.4102.08 :2:3321.-.:....."..:.35 1 ::::;:: :uoooon 042000000 ::00 Y :: ° 1100
2021802 -0.2141,78 0.00,1,35 . covanae vsescss
2023000 O 1070000  JUMI1-21  SNOLJUN .
2023000 0.0 0,00 0.1 0,00 0,2 0.05 0.3 0.80 0.4 0.96 0.5 0,98 1478101 011000080 021006600 0.0 0.0 9.0 1000 1200000 JUNGA-S1  SNOLJUN
2023002 0.6 0.97 0.7 0,90 0.8 0.80 0.9 0.50 1.0 0,00 1o10200 1 12 R 0n 1500101 068010000 051010000 0.001790 2,00 2.00 0000
2023100 [J Iy 1200201 1 0.60 0. 0.
2023101 0.0 0,60 0.1 0,30 0,2 0.15 0.3 0,26 Oce 0,30 0,5 0,40 . sesssessssssssosessenee
2023102 0.6 0,60 0.7 0,80 0.8 0.90 0.9 0,96 1,0 }.00 1080000 JUNIZ2-11 SNGLJUN .
®s PUMP2 REOULATOR eSTEAOY STATE CA 1040101 012000000 011010000 0. 0. 0. 1000 1220000  JUNT2-91 SNGLUUN
2026100  $0)- CNTRLVAR 008 *STEADY STATE CARD 449450y T.12 “1.76 o, 1220101 072010000 091000000 0. 0.00 0,00 0100
2026101 0. 0. 1000, 1000, *STEADT STATE CaARD sseesesscsseanses 1220201 1 1.5% 0e '
ss PymP2 CONTROL SYSTER SSTEADY STATE €A1 sesssassccasscsessnssce
20500400 n::on"z Sg* '180. ?:. 20000 (!cf"" 1100000  JUNE2-13  SNGLJUN o *
20500601 1,55, =T wFLOvy 20 1100101 012010000 013000000 0.001432 0,95 0.9% 1000 *STEapy SV N91=94 SNGLJUN
20500500 INTEORAL2 INTEORAL 1, o, o eSTra0y STalg cAMi ylony 0. o o 12 aor010000 094630800 0. 0.00 0.00 0100
20500801 CNIRLVAR 906 oSTEADY STATE CAMD sesecssssussesasee 1230200 1.5% 0. 0.
20500800 VELDIFFZ  Sum 1, o, L eSTEADY STATE CAR P P
20500800 221.07 1.0 CNTRLVAR 009 eSTEADY STATE CA 1110800 JUNZL-T]  SNGLJUM .
* 111001 021010000 071000000 0. 1.00 t.00 1100 1260000 JUN9L=92 SNGLJIUN
soosssscscnttesees 1110201} 13.96 0. 0. 1240101 091010000 092000000 0. 0,00 0.00 0000
. eecessnssrcescennssnne 1 1 0. 0.
1010000 - JUNII=DZ  SNGLJUN . sececccssenes
1120000  JUNTL=T2  SNOLJUM .
1120100 071010000 072000000 O, o, 0, 1000 1290000  JUN9S9T  SNOLJUN
1120201 ] 11.9¢ 0. 0. 1250100 095010000 097000000 19.0€~4 12.% 2.9 oo0ce
PRt P 1250200 3 a5 o 0,
M L) (teoBnossnssens
1130800 JUNT2-T3  SNOLJuUN °
1130101 077010000 973000000 0,00 0. LB 1000 21260000 JUN9SI-98 SNOLJUN
s201 LYY 0. [ ©126010] 095000000 098000000 0. 1.00 t.00 0100
teaesessesecasnoreee e1260201 1 0. [N 0,
[ ] S08sc000000R000n®
.
1270000  JUN9S0-94 SNGLIUN
1270101 093010000 096000000 0, 1.00 1.00 0100
1210208 4 0, %, L

68000000 css0sessneee?
3

1200000  JUN9T<3]  SNOLJUN
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*STEADY STATE

1280101 097880000 031016000 0. 0,00 8,00 0100
128020) } 1.99 0. 0.

-

* COOLING SYSTEw

200008008000 00000000000

.

010000 COOLINE THDPYOL

3ot018) 0. 09959 1, 0, L 0. 0. 0. 0. i0
dJsi0200 2

010201 0. 1000000, O

e 0P8R0 00000200000

.

4010000 COOLING TP JUN

4010101 012904000 391000000 0.

Alo200 1 S0s

4010201 0. T.8% 0. 0. 1.76 7,85 0. 0. 2.0 0.
0000080800000 00080 000000

.

3020000 SPRAYFLOW TupPYOL

Jo2ot0l 0.,002%25% 1. 0. 0. 90, 1. [ 5 0.02%76 10
Je20200 E

Jezo201 [ 1 7500000, 454.0

2000000030008 0000000000

.

8020000 SPRAYFLOW THoP JUN

sg2o010i Jo02e80000 012010000 0,

4020200 1 S

4020201 Q. 7% 1 0, 0. 1.65 S.38 0. [ 1.9 0.
sesssccscssessecenscane

.

3030000 SUBCOOL ING THpPVOL

3030101 0.000%31 1. e, Q. 0. 0 Q. 0. 10
3030200 )

3030201 0. 7500000, 454,0

20080000000 00000000000 0

-

4030000 SUBCOOL ING THpPJUN

+030101 303880000 021010000 0.

4030200 1 E11}

030201 0. 2.,4900 0. [ XY 1+9 2.,40900 0. 0. 2.0 0,

.

o STEAW RELIEF

. esetnssORORORIROINIRRSS

.

3060000 RELIEF THOPYOY

304010) 0.,008)8 1. 0, 0 90, le [ 0. (1)
3040200 2

1040201 S 7000000, 1.9 *STEADY STATL CANWD

.

*4 040000  PELILF vALYE *OLD
*404030} 01)010000 104000000 0,000094 o, 0. 0100 sOLD
*3040208 1 0. 0o [ *0LD
©4040300 MINVLY  owOTORvaLVE 2010
*s040301 9080602 0000406 3,11 o, *0LD
.

4040000

DONECNTRL SNOL JUN

CSTEADY STATE CAND
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nootL
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L

[

4040103
4040201
.

& DUNP YOLUNMES
.

.
5020000
50201010
Soz20200
So020201
.

013010000
1 0. [ % 0.
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1.00 1.00
2

0. 100000,

304000000 0. 0. o,
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1000 oS
eSTLADY STATE CaR

® SPLIT RUPTURE IN CIRCULATION LINE
LT YT T P T P T PP Py I

1520000 BREAK VALVE
1520101 096010000 S02000000
1520201 1 LD 0. 0.
1520300  MTRVLY

1520301 0000504 0000508
.

.

® MEAT STRUCTURES

14010000 1 7 2
18010100 0 1
14010101 4 0.008725
16010201 18
j6dig30l 6.0 o
je0tos00 []

18018401 s70. 7
16010501 [] °
14010601 004010000 0
18000701} 1 0.0704
14010901 10 0,01742
14020000 1 7 4
14020100 o 1
14020101 & 0.005)75
14020201 1 s
14020301 0.0 o
18020400 a0lo
14020501 ° L]
180200601 008020000 O
180207018 ] 0,100
14020901 10 0.01742
14030000 1 ' 2
10030} 00 [ 1
18030101 & 0.00527%
18030201 | B
14030301 0.0 ¢
14030400 a0lo
16030501 [ [
14630601 004030000 0
14030701 1 0.11)38
14030901 10 0,017s2
10040000 ) ’ 2
18040100 ° 1
16040]01 & 0.00907%
14040201 1 s

0,0001131 0, 0. 0100 0,85
5.00 0.0  *OPEMINO TIME ,2
] 0. * CONE
2 0,008125

-2 6
1,08
° 1 13,248 1
1 ] 13,248 1
., 6. 1

0. 0. 1
' 0,
2 0,008)2%

LY IS
1.0 &
° 1 13,240 1
1 ] 13,248 i
0. 0, )

0. 6. 1
1 0,

2 0.00812%

-2 s
1.0 6
[ 1 13,248 }
1 1 13,240 1
0. 0.

6., 6. 1}
1 0,
2 0.008)2%

-2

TEADY S

0,08 o

0 SEC

14040301
14040400
1404050}
16040601
14040701
14040901
14050000
14050100
14050400
140505010
14050601
14080700
14050901
r4080002
14080300
14080400
1408050}
14060601
16060704

18060901
18070000
14070100
14070400
18070501

14070601

14070701

14070901

16080000
14080100

18080400

14080501

14080601

14000701

14000901

14090000

14090300

18090101

14090201

14090301

18090400

18090501

14090601

18090701

14090901

18100000
14300300
18100708

14100200

181003018

14380400

18100%03

181000601
181007010

14100901
.

10840000
10640100
10840101

0,0 &

010

° 1]
Dospan000 0
t 0.1200
10 0.01742
] r 2
4040
anlo
° 0
604050000 0
3 0.1190
10 0.,01742
] L4 2
4030

s010

° °
004080000 0
! 6. 0133
10 0,01742
) ? 4
4030

A0l0

[ [
004070000 0
1 0.1130
10 o0,01%2
1 4 2
4020

a0le

[] []
804080000 ¢
! 0,102¢
10 60,0172

? 2

1
0.00897%
.

.

[
04090000 ¢
h,0ATT
0.,017s
L 2

1
0.,001A25
4

L3

D PO P O e mO Pl O r O~
®

[J
006100000 0
1 0.051010
10 0,017a2

1] ’ 2
° 1
1 n,00812%

1.0 &
[ 1] 13,240
1 1 1J.248
o, LD
0., 0, 1
1 [ 1S
] ] 13,248
1 1 13,248
8, 0. 1
0, o0, 1}
H °
° 1 13,248
] 1 13,242
0. [ 1
0. 0., )
1 0.
° 1] 13.248
1 1 13,248
0. LN 1
0. [ ]
1] °
° 1 13,248
] 1 13.248
6. 0, §
0, 0. 1
] [

2 0.006125
13

-2

1.0 8

° 1 13.2¢8
1 1 13,248
0. [ 1

6. 0,

1 0.

2 0,006125
[

-2

1.0 &

0 3 13,
1 1 1.
0, 0. 1

1 0. .

248
248

BY Pash
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10640208 2 1
18600301 1.0 1
10640400 [
10640401 s10, 2
10840%01 ° [ [] 1 2.7 1
19840801 064016000 0 1 1 2.07 )
104807018 2 6,28 0. [ 1
10640901 [] [18 0. 9. 1
. HYOR OIS [N HEAT AND wYOR STRUCTURE THE SAmE
10650000 1 2 & 1 .
16650100 oes0 20240500  TEwr
10630400 0640 20200501 0. 443,85
10650501 ° [ (] ) 2.67 1 .
10450401 064020000 0 1 ] 2,87 ! 202404 TEnP
10850701 2 0.48 0. [ 1% ] 20260008 o, 52,8 .
10450901 ] 0.01742 0. Q. 1 .
10860000 ) 2 2 ] 0. 20260700  TEmP
10660300 0640 20240701 0. 461,.5
10660400 0840 . 15100401 Se0. 3
10660501 ° ° ° 1 2.67 1 20240000  TEWP 15100508 51030000 o 1 I Live 1}
1066060} 064830000 0 ] 1 2.47 1 202400010 0, Av0,8 15100603 =13 0 Jote 1 JdTe L
10660701 2 0,27 [ 0. ] . 15100780 ¢ .0 .0 L0 |
10860901 0 0,017%2 0. 0. 1 20240900 TEwP 1510080% O o0 o0 0 1
. 2024090} 0. 419.9 L4
. . 15210000 1 3 2 1,08}
* 801 WALL TO ACCOUNT FOR MEAT LOSSES 20241000 TEMP 15210100 © 1
Jeooogo0 0 2 1 3 o, 20241001 0, .88, 15210108 2 .0eS
14000100 . 1 . 15210201 3 2
14000101 ) 0.002 . 15210301 .0 2
$6000201 3 1 13100000 1) s 1 1 0,00 15210401 S60. 3
1e000)01 0. ) 13108100 O 2 15210503 S2010000 0O 1 1 437 1
14000601 450, ) 13108101 0,005 ) 04015 2 0,08 3 15210601 © ° ] 1 X*14 1
18000402 Se0, 2 13j00200 3 3 15210708 O 0 0 -0 1
14000501 -s0} -1 300 0 0,18 114 13100301 .0 3 15210800 0 .0 .0 L0 )
14000601 004010000 Oloooo 10 0.1 1o 13100401 S60. & .
14000701 0 0. 0. o, 10 13100501 3totep000 o 1 o0 .79 1 15220000 1 3 2 1 (050
14000901 9 0. 0. o, 10 13100601 ~11 0 301s 8 s 3 15220100 ©
. t3loeret 0 .0 .0 .0 ) 15220100 2,052
® GFNERAL TABLE GIVING WEAT TRANSFER COEFF, Al OUTSIOE OF AOR waLL, 13100801 © 0 .0 .0 1 15220201 ) 2
. b 15220300 .0 2
20240000 HIC~T 13200000 1} . 2 1 132 15220401 S80, 3
20240001 0. 1.721363 o WIC OETERMINED TO GIVE nEAT LOSS OF app 13200100 0 2 15220500 52020000 © 1 1 .9%)
. 13200101 0,005 1 0.01s 2 0.0} 15220001 © ° ° 1 #9533
®  GENERAL VARLES GIVING Yug TEWPERATURES AT TnE OUTSIDE OF InE 13200201 3 ) 15220701 0 .0 0 .0
® 801 waAlL, TEWPERATURE 1§ SUPPOSED TO VARY LINEAWLY BLTVEEN 40) K 13200301 .0 3 15220801 O .0 .0 .0 1
© AT INLET TO 493 x aT ouptT, 13200401 S60, & .
e 13200501 32010000 O ! 1 2% 1 11100000 ) . 2 ! 250
20240100 TEnP tiy200e0) ~1) 0 301s 1} )28 1 1110al00 o 2
20240101 0. 07,8 13200704 © o0 0 .0 1 1itoo10t 0,005 ) 0.015 2 9.,03) )
. 13200800 0 .0 L0 L0 ) 11100201 3 3
20240200  TEwP . 11100301 .0 3
20260200 0. ale.s 13300800 } & 2 )} )32 11100401 S60, &
. 13300100 0 2 11100561 11010000 0 1 1,458 )
20240300 Ttup 13300801 0.005 1 N. 018 2 0.0 ) 11100603 =-1) 9 ks 1 458 1
20280101 0. 25,5 t1yg02¢t 3 3 11ton70t 0 L0 L0 .0 1}
. 1330030t .0 ) 111000800 O .0 .0 .0 ]
20240400  TENP 13300601 580, o .
20260401 O, (ST 13300501 33010000 a4 1 1,27} ) 11210000 1 & 2 1,250
13300601 =1% 0 30te ) 21 11210100 0 2
13300700 0 L0 .0 .0 1219101 0.00% 1 8.01% 2 0.033 3
13308808 S8 .0 L0 .0 1 $1210200 3 )
X t1210300 .0 )
15100000 ) y 2 ! o102 11210601 560, o
15100400 ¢ 1 11210500 12010000 o 1 ! 2,200 1
15100100 2 .le2 11210600 =13 0 )0le ) 2,200
15100201 3 2 1tzier0l 0 0 L0 .0 1
. [LYX 2 R12 NN B J 11210801 O .0 .0 0 ]
.
11220000 1 . ' 1 e,00
11220100 O 2
11220301 0,005 n.0s 2 0.,0))
1azez0t Y 3
11220308 .0 )

11220001 560, o
11220%01 12820000 a 1 [} XY 1] \
11220408 =13 0 Jo0)e 0 o008 )



11220701}
11220801
.
12110000
12110108
12110101
12110201
12131000
12110601
12110801
12110601
12110701
12110801
.
12120000
12120100
12120101
12120201
12120301
121204010
12120501
12120801
12120701
1212080%
.
12130000
12130100
12130100
12130201
12130301
12130401
12130501
12130601
12130701
12130801
.

12180000
12140300
12140101
12180201
12140301
121404010
12340501
12180601
12160701
12140001
.

17100000
17100100
17100108
17100201
173100301}
17100001
tr100%01
17100%02
17100601
11100802
17100701

1
[
..
3
¥
Seo,

218}
-1’
13

110
e
=13
-13
0

s 2 ) 2%
1 0.0)8 2 0,03} )
3
-
0088 0 1 1 .e04 1
o 3ols 1 RYTHEN)
W00 L0 W0 )
W0 L0 0 )
2 1 ave
0.015 2 0,033 3
[] 1 1 *549 )
301s KITINY
NI I}
0 .0
0.01 3
«286 1
300e 1 288 1
[T Y I T |
[ T B |
3
]
S I B |
W0 .0 .0
3 2 1 0%
Wor01
2
2
)
10000 010000 ] ] 0,998
s0000 090000 1 )
[ 1 I Y} 0,990 )
[ UT TR 0,020 A
N Y DY T |

0,820

17100A01)
.

17200000
17200300
11200101
1720020}
17200381
17200401
17200801
17200601
17200701
17200801
.

17300000
17300100
17300101
17300201
17300301
17300401
17300501
17300801
17300701
173000801
.

17400000
17400100
17400101
17400201
1740030}
17400401
17400501
17400802
17400503
17400504
17800601
17800402
17400603
17400604
17480701
17400801}
-

17450000
17450300
17480301
17450201
17450301
173850401
17450401
17480601
17480701
11430801
.

16200000
16200100
18200101
16200201
18200501
18200401

° .0 .0
13 2

[ ]

2 0707

3 2

0 2

560, 23
72010000 o
-1) [ 13 1Y
L] 9 0
° 1) o0
1 3 2

¢ 1

2 0707

3 2

0 2

560, )
73018000 o
-3 o 3o1s
[ S I ]
[ N
4 ) 2

[4 1

2 X 1Y1}

k) 2

0 2

$60. 3
74010000 0o
74020000 o
74030000 o
14040000 o
-1 0 d01a
=13 0 0Is
-1 9 0l
=13 0 30l
L o0 .0
[ Y T )
1 3 1

L4 1

2 L00)

3 2

0 2

560, )
74050000 o
“13 0 01
0 .0 .0
6 .0 .0
] 3 e

° 1

2 «099%
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0 2

s80, )
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L0548

#2300 1
] 0300 1

o )

.0548
1 ] T8 1
1 716 1
.0 1
.0 1

<0389
1 |} .57 1
1 1 Lell? 2
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13
16200701
16200001
.

16480000
100

18400101
18400201
18400301

1

1640050
1830080}
16400602
16400603
16400701
164000801
.

19100000
19100100
19100108
19100201
19100301
19100401
tere0s90t
19100601
191007010
19100801
.

19200000
19200100
19200100
19200201
19200301
19200401
19200501
19200401
19200708
19200801
.

19400000
19400100
19800101
194002010
1960030}
19400401
19400401
19400001
19800700
19200001
.

19500000
19500100
195009101
19500201
19500701

62040000 o 1 ! 1.221
=13 0 e 1 1.221 1
0 .0 .0 o0 1

9 N .0 o )

b ] ) 2 ] 0086

0 1

2 0572

3 2

0 2

560, 3

64010000 o 1 1 1e480
64020000 o 3 1 1.135
64030000 o ) ] 1.36)
=13 % J0ls ) loboe 1]
=13 ¢ 301 1 1.8 2
«13 0 38ls 1 1.3¢)

[ 0 d o0 3

0 0 .0 0 3

1 3 2 ) 0369

0 1

2 .00

2

0 2

560, )

91010000 o )} 1 1.248
=13 0 3018} 1.2¢6 %
[ Y T I I |

[ .0 on 0 1

| S I S | L0369

0 1

2 o0AsS

3 2

0 2

560, )

92010000 o0 1 1 1,3)9
-1 [ 1018 1 1.3)%
[ 0. 0, 0.

° 0, 0, 0.

1 b} 2 1 20208

[ 1

2 «9301

y 2

0 2

580, )

94030000 o 1 1 1.188
-1 0 3o01s 1 1.1088 1
0 .0 0 .0 1}

[ o0 .0 o0 1

3 2 1 20248

1

1




19500401
193008010
19500891}
19500701
19300001
.

19600000
19400100
19400108
19690201
19600301
19800401
19400901
196004013
19800701
19800081
L

19710000
19710100
197101010
1971020}
1971030}
19710801
19110901
19710601
19710701
197108010
.

19720000
19720100
1972810}
19720201
19729301
19720401
19720501
19720601
19720701
19120401
.

19735000
19730300
19730101
19730200
19730301
1973040]
1973090}
19730601
19730701
19730801
.

12010000
12010100
12010101
12010201
1201001
12010001
12010501

60,
3018000 o
-1

1
]
4

2
50,0
6010000
-13

-new

o0

560,
97010000
-1

o 2
560,
9r920000
=13
°
°

0 2
Se0,
*79)0000
-13
°
°

.0

560,
201010000
12010801 =13

STUDSVIK

LY - N -

- O -
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1201070}
12010801
L]

12020000
12020100
12020101
12020201
t2020301
12020401
12020501
1202¢601
12020701
12020800
-

13110000
13110100
1attn0n
13110201
13110301
13110400
13110401
13110501
13110802
13110503
13130601
13110802
13110803
13110701

13110901

15110000
15110100
15110001

15110201

15110301

15110800
15110401

15110500

15110801

15tier0l

15310901

.

.
.

201007100
20100101
20100102
20100151
20100152
.

20107200
20100200
20300251
.

20100300
.
20100000

201004010
20100431

1] 0 .0 o0 1
L] 0 .0 ] 1
Y3 11 e,00
'

2 Lo20

3 2

W02

$60, 3

202000000 0 1 0 0,300 1
=13 0 3014 O 030 1

0 .0 .0 L0 1

0 .0 .0 L0 1

3 [ 2 ] 0. ® COPPER HODS

0 1

3 0.0085 Z 0.0070

1 ) 4 s

0.0 8

]

S0, &

° [ ] 1 Se00 1

¢ [4 ¢ 1 11.70 2

9 ° ° 1 9.80 3

031010000 0 1 |} S.40 1

032010000 0 1 1 1t.70 2

633010000 0 1 1 9.80 3
0,00 6. 06, 3

°
00 0,01742 0. o, 3

1 LY H 1 0. » COPPER CABLES
0 ]

s 0,004

IS

0.0 &

°

510, &

[ [ 0 ] T.40 1

051010000 ¢ ) 1 V.00 1

] (1] 9, 0. 1

00 o.017e2 0. o, )

TRL/ZFCTN ) -1 ¢ M0 0
a1y, .80 5Py, e,88 oT3, 1.75 173, 3.10
813, 2.7% 9T, 2.%0 1073, 2.30

1)00000, 3100000, 1)2m000. 3es5000,
3830000, ITIILOO, ITat000,

ToLsfCIn 2 2 ¢ INCOMEL 800

293, 1008, 10,974 0.0)22. 0,000002002 0, 0, 0, O,
29). 1088, 2665110, 4iTy,8 =1.7282 9, 0, 0, 0.
S-STEEL

TaLsFCIN 1 * COrPER

390,90

3.00E08
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.
® CORE PORER REDUCTION

20200100
20200101
20200102
2020010)

POvER 504 1e 3.38%¢C0

L0.00 1,000 0,25 0,993 2,00 0,721 5.00 0,462

750 04337 10,0 04232 12.3 0,163 15.0 0,123 20.0 0.08)
25,00 0,067 J0,00 0,062 50,00 0,080 75.0¢ 0.055 200.0 0.0%%

© BY-PASS POWER REDUCTION

20200200
20200201
20200202
.

POWER 504 1. S57,.4E)
0400 1,000 1,00 0,552 2,00 0,489 3,00 0,402
10,00 0,288 15,00 0,052 20.00 0.016 25,00 0,012 200.00 0,012

*LIGUID LEVEL [N DOME OC ANNULUS AND DOWNCOWER TO BREAK
*HEIGHT OF LIQUID o #CT OF LIQUID VOID

20201100
20201101
20201200
20201201
20201300
20201301
20201400
20201401
20501100
20501101
20501200
20501201
20504100
2050410)
20504102
20504103
20504304
20504109
20508108
20504107
20504108
20304109
20504110

NORMAREA eyoL2)=2
0, 0. L2980 2740 1.0 0.549
NORMAREA syoL21=)
0. 0. 0,498 8,150 1.0 0.206
TEmP
o, 290,
nic-1
0. te. 68 ® \\ AURILJARY HEAT TRANSFER COEFF,
LIoH21~-2 FunCTion 1, [ 1
volof 021020000 (31}
Lion2]-) FunCtion 1. 0., 1
vol10F 021030000 *l2
LI0LEVOC . Sum te 6. 1
1.11% 0,300 vO10F 072010000
0,020 vooF oTionoo00
0,020 volor 071070000
0,820 voloF oriosoner
0,820 vojor 071050000
0.820 vor0f 071080000
31 vo10f 021040000
ie CNTRLYAR 912
e CNTRLVAR 9]}
6,404  VOI0F 021010000

SLIOUID LEVEL IN UPPER PLENUM AND STEAM PIPC
SHEIGHT OF LIOULID = FCT OF LISUID vOI0D

20202100 NORMAREA *yoLS2~)

20202101 0., 0. 0,158 0.023 0,338 9. 088
20202102 0.6%¢ 0.2 0,078 0,369 10 0.92%
20502100 L1Qns2-1 FUnNCTION t. 0. )

20502,01 volor 052010000 021

20304200 LlOLEVULP Sum | 13 0.

20504200 @, 0.1Te vator 231010000

20504202 ) CNTRLVAR 021

2050420) 0,992 voiof 052020000

SLIGUID LEVEL IN CORE

20504300 LIOLCORE Sum [ 7311} 0. 1
20804308 9, 1, v0IOF 004010000

20504302 31, volor 004020000

20504103 3, vol0F

20504308 ), volor

20%0430% |, volbr 003080000

20904308 1, vnior 004960000

20504387 ), vnior 00saree0e
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0. 1
CLADDING MIDDLE TEwp vOLLS

TEmp
tinp
TEmp
TEnp
TEnp
TEmp
JEmnp
TEnp

TEnp

20504200 1. volpr 004080000

20504309 1. volor 004090000

205043180 |o votor b0s100000

eLIOUID LEYEL TN LOVER PLENUM

20504400 LIGLEVLP Sum e 6 1
20504401 0, 0,190 voror 03l010000

20504402 23 vorof 32010000

20504403 8,271 voior 33010000

.

*ROD CLADDING JEWP SavE ULP

205064300 CLADTENP) L te 00 1
20506301 MITEWP 401000103 #ROD CLADDING INNER
20508200 CLADTEMP?2 L8 te 00 ¥
20508201 NIVEWP 402000108 SROD CLADOING INNER
20506300 CLADTEMP) wo T te 0. 1
20508301 WETEWP 403000105 *ROD CLADDING INNER
20506400 CLAOTEWPS L9 e 0, 1
20508401 HIVEMP 404000108 *ROD CLADDING IMnER
20508500 CLADTENPS i ¥ o 0s )
20506501 WITEWP . 405080109 sROD CLADOING INNER
20508600 CLADTENPS LIV 1. 0. 1
20506601 HITENP 406000105 aROD CLADDING INNER
20508700 CLADTEWPT 7 1. 0, )
20506700 NITEWP 20700010% #ROD CLADDING IMNER
20506800 CLADTENPS w ¥ . 0 1
20508801 WITEWP 400000109 sROD CLADDING INNER
20506900 CLADIENPS m ¥ 1. 0. 1
20504901 WYVENP 409000108 *ROD CLADDING INNER
20507000 CLADTEMPIO LV 1.

20507001 WITEWP 410000108 *ROD

.

SMEAT TRANSFER COEFF (HEAT RATE/ (SURFACE TEwP-FLUID TENP))
20508100 MHTCOEFL  SuM .

20508101 0, 1. HINTC 401000101
20508200 MTCOEF2  SUM 1. 0

20508201 9. 1. HINTC 402000101}
20508300 nICOEFY  SuM 1. D )

20508301 0, 1. Hinte ApI000I0L
20500400 WICOEFe  SUM 1. 0. )

20508401 [N 1. HINIC 404000100
20508500 MTCOEFS  SuM 1. 0. 1

20508501 0. 1. nINTC «05600101
2050600 HTCOEFS  SUM 1. 0. 1t

2050MA01 0. 1, HINTC 406000101
20500700 MHICOLFT  Sum 1, 0. 1}

20508702 0. 1. ninle s0r00010)
20500800 NTCOEFS  SuM . 0. 1

20508801 [N 1. nIWIC 208000101
2050A900 nlcOLFe  SuM [ O PO |

2050M901 [ B 1, WIKTC 09000101
20909000 NTCOEF10  Suw 1. 0. 1t

20509001 0, 1. HINTC 100000101

® LIQUID LEVEL CONTROL SYSTEM FOR DC (STEADY STATE OmLY)
3050000 LEVCIMYOL  THDPYOL

Jo%0t0t . 2s 0. O, 0. 0. 0, 0. [
3080200 2

3050201 0. T.0Fs O,

4050000 LEVCIAJUN THOP JUN

L 18]
voL2
VoL
vOLs
voLs
voLe
voL?
voLe

voLe

4050101
4050200
4050201
4080202
20304900
20504802
.

.
.
209505000
20505601
20505002
20505003
20585008
20505005
20905006
20503007
20505008
20505009
20505010
20505011
20505012
20505013
20505018
20505019
20505016
20%0%017
20505018
20%0%019
20505020
20505100
20505101
20505302
20905103
20505108
20599105
20505106
20508107
20905108
20505109
20505110
2050511
20505112
°20505113
20505113
20505118
20505119
20505116
20505117
20505118
20505119
20505120
.
20509200
20505201
20405202
20905300
20505301

STUDSVIK/NR~85/99
1985-10-22

Jp5000000 021030000 0.2
[} ° CNTRLYVAR 049
-0.2 0,2 0. 0.
0.2 0.2 fe G,
LEVCTA  Sum 2, 0, ®
84300 =1l CNTRLYAR 4}
STR-HTLOSS suM 1 0, 20505302
6. ol7900 HIANR 31000010 20508303
26988 HIRNR 320000100 .
22078 HIANA 330000100 20505400
«14048 HIRNR $10000100 20905401
«17298 NTRNR 521000100 .
«299)9 HIRNR 522000100 20505500
11983 HTRNA 110000100 2050%301
3.45578 HTRNA 121000100 .
«40000 HIRNR 122000100 20505600
«63660 WTRNR 211008200 2050%60)
25860) NIRNA 212000100 20505802
23721 HTRNR 213000100 20905603
«12109 HIRNR 216000100 20505608
»3838) HIRNR TI0000100 20509803
+34383 HIRNR 710000200 20505606
+3438) HTRNR 710000300 20505607
«28238 HIRNR 710000400 20505608
irs1} HTRNR 710000500 20505809
«2621%8 HTRNR 710800800 20505610
«2823% HTRNR 710000700 .
STRenTLOSS Sum 1. 0. (] 20505700
0. « 2823 HTRNR 710000800 20505701}
«30330 HTANR 7200001080 .
«246%) HTRNR 7)9000100 20505800
« 13205 HTRNR 740000100 20505801}
«2%898 WIRNR Te0000200 .
RITRI) HTRANR T400002300 20505900
+30632 HTRNR 740000400 20505901
55000 WIRNR Tas000100 20505902
+67128 HTRNR 620000100 20511000
83972 HIRKR be00001400 20511001
0780 HTRNR 600000208 20511002
81621 HIRNR 640000300 20511003
«20809 ATRNR 910000100 20511004
o 18848 HIRNR 910000100 20511007
50000 HIRNA 201000102 20511008
40314 HIRNR 920000100 20511009
0,28 HIRNR 311000100 28511010
0,51 w®IANR 311000201 20511011
0,4) MIANAR 311000301 20511032
0,20 MNIANA  4)35001D) 2e%1101)
s J00NG HIRNR 202000100 205311018
20917018
STR-nTLO%S Sum 1. S 1] 20511018
0, « 11045 HYRNH 920000100 20511017
2 I8108 HIRNR 966000100 20511018
1o¥aL Sux 1. 0. L] 20511019
9. t. CNTRLVAN 50 20511020
.
20511100
205811101
20511102
2051310)
20511104

20531187

Appendix A.8

1. CNTRLVAR S}
1.  CNTRLVAR 52
STR-MTINT INTEONAL
CRTALVAR  §0
BREAK-LOSS INTEGRAL
MFLOVY 1852000000
BOR-MTLOSS SuN
[ 150 HTRNR
150 HIRNR
«150 HIRNR
«190 HTRNR
+150 HIRNR
.150 HIRNR
«150 BLLLL
«150 HTRNR
«150 HIRNR
<150 HIRNR
COR-POW
Ting o 0l
B8YPASS-POW  FUNCIION
TIng [] 002
107-P0W Sun 1. 0.
0. 1. CNTRLVAR 57
1.
AUZ=nTLOSS Sun
0. 17900 HTRNR
. 3308} WIRNR
« 30090 HIANR
«18220 HTRNR
S7194 HIRNR
.. 08837 HIRNR
+40000 MIRNR
oT8914 HTRNA
+T092) HTANA
HIRNR
“TRNR
HIRANR
HTRNR
HIANR
MHIRNR
NIRNR
HIRNR
HTANR
AUR=MTLOSS Stm 1.
Oe 036028 HIRNA
«13327 HIRNR
31806 HIRNA
+18021 MIRNR
»3)232 HIANR
80348 HIRNA
YN ELS NIRNR

1. 0, [}
1 1 0. L

1. [ 13

400000100
400000200
00300
490000400
499000500
480000600
sp0000700
00000000
400000900
400001000

FUNCTION Te

CNTRLVAR Sg
| 3 0. 9

310000103
320000101
3000010}
310600101
110000101
121000104
12200010}
211000101
212000101
21)00010)
214000101
T10000101
1100
1100
710000401
110000301
710000601
710000701

o, o
71000080
120000101
13000010}
740000101
' 020y




STUDSVIK ENERGITEKNIK AB STUDSVIK/NR-85/99 Appendix A.9
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20511108 +08800 WIRNR 745000101}

20911109 «76336  MTANR 620000101

20311118 +31753  WIANR 640000101

20811111 47988 WTANR  §4000020)

20311112 40988 HTIRNR  44000030F

2081111) +30038  WTANR 910000107

20531118 122688 WTRHR 940800183

20511118 31830 HIRNA 950080107

20511116 82876 nrun: 0;;:001::

20511117 s44811  WTRNR - 9720001 0211203 3 70098a0. Ss8.91 0. 0. 0. 3

20513118 +05500  WIRNN - 973000101 oziizee 3 7011500, Se1s ' 0. 0. o

20311119 50000 WIAWR 201000301 6711200 3 7Toloooo. o. °. o, 8

20511120 «30000 HTRNR 20200010) 0Tal201% 3 7120000, 0. 0. 0. s

M . b 0 0

20511200 AUKMTLOSS  Sum D 0. 0 sz 3 Tesrsess oo ol oi 2

20911201 [ 237439 MIRNR 92000010} 0861203 3 7043500, Oe 0, [ 3

20811202 83241 HTANR 96000010) 0971201 3 T116000. S541.63 0. 0. 0. 3

* .

20511300 TT=AUX=MTL Sumn 1. 0. 0 .

HHI I - cnvntv:: ‘:: °°~|;::ctlo: INITIAL vatues

20511202 Jo  CNTRLVAR 1 0041301 1.198 1,32 0. 1 1319 17010 0. 2

20511303 1o CNTRLVAR 112 0041302 1,699 .07 0. ) 2,006 $.219 0. o

: 0041303 2,278 6,435 0. S 2,512 7536 0, &
0041306 2,862 8,385 0. 7 3.691 8,707 0. 8

sere ot INITIAL vatues 0041305 «.25) 9.297 0. 9

0310200 3 7117380, Sep.Te 144 S . 116 0 1

0320200 3 7115580, Sa).77 0121300 1

0330200 3 7113300, 341,80 0121308 -T.42 176 0.

0510200 2 7038120, ©,18081 0211300 |

0130200 2 7000700. 1.0 eZillol 117 o, o 3

0720200 3 TOA1)60. 34179 0711300 3

0730200 ) 7045300, Sap.7?8 0711301 13.96 0. 0. 7

0620200 3 7073580, Sa0.48 ore1300 3

0910200 3 7042680, Ss.T8 0741301 .56 0. 0. o

0920200 3 1042750, Sa1.62 0841300 1

0940200 3 7045350, S4].6S 0861300  0.80 0. 0. 2

0950200 3 7124900, S41.65 0971300 1

0960200 3 7123710, S)a.77 0971301  1.5% 0. 0. 2

2010200 3 7112300, 34).68) .

2020200 3 7104330, Sat.?? . eeee CHANGE CAKDS TO OFT CORE PRESSURE DHOP eee

0081201 3 7072590, $50.06 0. o 0, 1 0040801 1.E<4 0,0134 10

00841202 2 T089340. 0,008216 0. o, 0, 2 0520901  1.70  1.10

0041203 2 7066310, 0,022467 O, o, % 3 1030101 033010000 008000000 0,000873  0,3ep 0,200 0000

0061206 2 7083500, 0,039025 O, 0, 0,

0041205 2 7059940, 9,055152 0. 0. 0

0041206 2 706080, 9,07070% O, o, 0. &

0041207 2 1051980, 9,99)267 0. 0. 0, 7

00s1208 2 7047590, 10,1370 o, .. o, ®

0041209 2 064210, 0,)1678) [ [ 1% 0, 9

0041210 2 7039800, 0,25526 0. o, 0. 10

0521200 2 7036870. ¢.08933s O. o, o, )

0521202 2 1002370, 0,29212 O, o, s, 2

0111200 2 7002930. 0,44002 0. o, o, 1

0121200 2 T10020M0. 9,52087 O, o, 0. )

0121202 2 70013%0.  #.4192% o, I 0. 2

0211200 2 1001220, 9,487 9, o, o, 1

0211202 2 1003330, 8.0e000 o, N 0, 2



STUDSVIK ENERGITEKNIK AB

INPUT FOR RELAPS,/MOD2
' A=11 SPLIT BREAX TRANSIENT , STEADY STATE 70 5 §
070 POWER WEan CORE CHANNEL

0000100 n[sv‘av TRANSNT
0000101  Rum
000050} &0l
0000103 200
o000201 § 1.0€-6  0.0% 00002 s 100 100
0000203 80, 1.0f-8 0.2 00002 1 se S0
.
0000502  TImE [] LT NuL o o, L
0000%0)  TInE [ Lt oLt o 0. [8
0000508  TINE [} 6E  MuLL o 5. L
.
.
.
0130000 vOL)) SNGLYOL
olderer 0. ).B54 0,01831 o, 0, O, 0. 0.
0130200 2 1000700, 1.
eeecesescossssocsotanes
.
1100000  JUNI2-13  SNGLJIUN
1100100 012010000 013000000 o.oulnlt 0.9% 0.9% 0000
1100201 ] 0. 0.
eceressscocnssacecseoee
.
1170000 av-PASS  vaLVE
1170200 032010000 044000000 0.000581 0O, . 0000
11r0201 1 0,80 . 0.
1370300  wWiWvLY . CONSTANT AREA DURING Trmt TRANSIENT
11703001 0000503 0000502  0.02 0.1788
1170600 1.0 34,20
1170401 ooo 2000 ,125 0906 (0906 200 <1301 .1)01
1170402 55 .1995 (.00 2037 2037
.
.
1040000  RELIEF THDPYOL
3040101 0.,00836 1. 0, 0. 0. 0. 0. 0. (1]
J0s0200 2
3040201 @ 100000, 1.0
.
.
a0s0000 RELILF THOP JUN
4060101 013010000 104000000 0.00009400
4040200 1 0 CNTALVAR )00
40e0201 0, 0, 0. O,
€s 0 €a o,
.
-
2010000 Punpy rump
2010101 0. 0,780 0.01010 0, 16,8 0.2} °
2010108 073010000 0,00827 0.1 0.7 0000
20)0109  0re000000 0,0p0908 1,00 1.00 9000
2010200 3 P 112esfe0s  Sal.tS
2010261 ) a.5¢ 0, g,
2010002 488 0. n.

1985-10-22

£0)030) [ 0 L] -y 0 [

2000)02 303,09 0.5%829) 0,0383
201030) 0. 0. 0. 0. 0.

® NYA HOKOLOOA PUMPKURVOR, OATA MOMWMER FRIN ASEA-ATONS GOpL IN-BER,

¢ TORQUE-KURYOANA SAKNAR afTYDELSE I DEYVA FaLL OCM NAN DaRF(R INTE
® KONTROLLERATS, KSLLAN FLR EN DEL OATA #R OKEND,

°
50. 0.7 | Y 1000,

STUDSVIK/NR-85/99 Appendix A.10

2011100 3
2011101 0,00.1.18) 0,27+1.180 0.0741.180
2011102 0,684,140 1,001,000
2019200 2 ) 2018102 *0.3741,49 “0,22¢1019 “0410,0,99
2011200 0,000,684 0,09:0,87 0.1940.89 2015200 2 -
2011202 0438.0.92 0,89:0.962 0,8000.9% 1200,1,00 2015201 “140043,31 “0,19:2.78 “0.59:2.37
2011300 ) 2015202 “0.2100.78 0,0001.9%
2011301 0.04-0.580 0,410,168 0,514=0,0% 0.7640,48 *o PUmP| SPEED
2011302 1.00,1.00 2016100  So0e
2011800 2 2 2016101 0.00 164,11 0,58 159,68
2011401 0.0.-1,16 0,5:0.00 0.6840,38 1.0041,00 2018102 2.00 184,00 (183} 124,70
2011500 1 3 2016103 15,00 19,39 17,48 5.2
201)%0) *1.0002.00 =0,9521.81 «0,62:3,52 -9,50,1,39 2016108 37,88 37.40 48,55 38,29
2011502 0.,0001.18 2016105  100.0 29,37
2011800 1 . .
2011801 “140002.00 -0,79¢1.5) “0.830142% +0.30,0.9) Sesssestcssrctanrrescss
2011602 0.0000,72 .
2011700 2 3 2020000  PumP2 Pyne
2011701 “1.0003,31 ~0,8):2.78 -0.68,2.29 “0.5641.9% 20200101 0. 0,700 0,00%00 0, r2.0
2011702 “0.3701.49 “0,22+1.19 =0,10:0.99 0,060,046 2020108 094010000 0.0019 0,38 0.3%
2011800 2 . 2020109 095000000 0.000380 3,08 3.08
2011801 =1,0043,3] “0,79:2.78 «0.59,2.37 =0,0152,08 2020200 3 7.1052)€408  Sal.eb
2011802 “0.,210178 0,00e1.5% 20202010 & 1.5 0. 0,
. Tv0 DNAS[ WULTIPLIER TaRLES 2020202 1 1.5% 6, o,
2013000 2020301 o [ -1 -y o [] 3
2013001 O, o-o.o 0,140.0 0.1500.05 0,26,0.8 00310,98 0.4:0.98 2020302 303,89 0.75%244 0.01058 2%,
2013002 0.640.97 0.Me0,9 0,9:0,8 0,96¢0,5 1e0¢0.0 2020303 o, o©. . 0. .
2013100 o 2021100 1
2013100 0.000.0 0.1+0.0 0.1%:0.05 0,24¢0.8 0.3¢0.96 0,8:0.98 2021101 0.0 1.3 0.2 14138 0.6 1.120
2013102 0.640.97 0,840,9 0,940.8 0,96¢0.5 1+040,0 2021102 0.6 1,100 0.8 1.05% Va0 14000
® 1wO PraSE DIFFERENCE FOR PUMP WEAD (SEMISCALE) 2021200 2 1
2018300 1} 2021208 0.0 0.51 1.0 Le00
2016701 0400000 0.1,0.8) 0e2¢0a09 0.550.02 0aTolo0l 0.9.0.98 1a0sle® 2021300 ) 2
2014200 0 2 2021301 0.0 -0.560 9.2 -0.8% G.s =0.100
2014201 0,0¢0.0 0,),=0.06 0.200.0 0,3,0,1 0.8:0.21 0,8,0,67 2021302 0.6 0,148 0,A 0.38% 1.0 1,000
2014202 0,940.80 }.041.0 2021600 2 2
2018300 1 ) 2021800 0.0 ~0,87 0,2 ~0.21 8.6 0,07
2008301 ~1,00-1alb 20.9,2), 26 =0.R0=), 77 -0.7s=2,)8 <0,A¢-2.79 2021602 0.6 0,18 I PYYY 1.0 1.00
2018102 +0.50-2,91 0.8,22,87 <0,2% 1,89 <-0,10-0.3 0.040.0 2021500 | 3
20L8en0 1 . 2021501 ~1.0042,00 ~0,9%+1,.81 “0.8241.92
2016000 1,001,186 =0.9,20,78 =0,As=0,% =0,7s0,31 -O.A.-O.I' 2021502 0.00¢1,1%
2010002 =0,%4-0,08 -0,3%,0,0 =~0,240.0% <-0.1+0:08 0,040 2021800 .
® Tun PRASE OIFFERENCE FOR punP TOKOUE (e STNGLE Pradt, -nlcn nEANS 2021600 “1s00:2,00 ~0,79:1,5) “0,0%:1.2%
o teal FuLLY OEGRADED TOROUE |S IFHO) 2021802 0.00:0,72
2014900 2 1 2021700 2 )
2018901 0.00.0.80 0,09:0,87 0.19:0.89 2021101 “140003, ) -0.8%:2,78 ~0.68:2.7¥
2014902 0, 3M.0.92 0,57:0,962 0,80,0.99 1.0041.00 2021702 «0,37:1,49 -0,220041% ~0,10,0.99
2018000 2 ¢ 2021000 2 iy
2015001  0.0e-la)n 0.5:0.00 0.48,0.38 1.085),00 202180) =1.0003. 02 ~0,19:2,78 =8.99.2,)37
2015100 2 [ 2021802 “0.2101, A 0,001,359
2018100 “1.00, 0. 01 -0,8Y0 2,18 0,000 2,29 ~0.3841.9% 2023000 o
2023001 0.0 0.00 0,1 0,00 0.2 8,05 0,) 0,00
202002 0,46 0,97 0,7 0,00 0.8 0,860 0,9 0,90
°
0.0 0.00 0.) 0,10 9.2 o.ls 0,1 0,28
0.6 0.40 0.7 0.a0 0.8 0.9 0,98
unP2 SPECD
°
2026101 0.0 221.9

0,00,0.8¢

“0,4142.04

10,00 97,31
26,40 45,27
53,00 29.57
0.228 L

0000

0000
1).2 1.

0.5 -0.0%%

~0.50,1,.199
~0.30,0.,9)
=0.%8,1,v8

0.00,0,93

“D.0},2.00

Dad 0,90 u.S D98
l.0 0,00
Q.0 U0 0,8 0,40
is0 1400



.
*STEAm RELIEF FLOV mODEL
RROP  WULT 1,

20509300
20509301
.
20509400
20509401
.

20209300
20209301
20209302
2020930)
.

20509500
20509501}
.

20509600
20509601
20509602
.

20509700
sosoorol

20509800
205¢9a01
20509802
.

20509900
20509901
.

20510000
20811001
.

.
20800300
20500200
205048300
20500400
20500500
20500600
.

Josoone
4050000
20504900
.

« Eup

0, 0
AR00 013010000 P 013010000

SORT  POWERR ), 0, O

CNTRLVAR

NORMARE A
0. 0.
1.60 le
12.65% 1.

TBREAK
S0s

“1-TBREAK™

0. 1.
=l

TRPTEST
S0

ATInE
CNTRLYAR
CNTRLVAR

VLVAREA
CNTRLVAR

MSSFLOw
CNTRLYAR

MASSDIFF)
INTEQRALL
VELOIFF}
“ASSDIFF2
INTEGRAL ?
YELDIFF2

LEVCTRVOL
LEVCTRJUN
LEVCIR

093 0.5

STUDSVIK ENERGITEKNIK AB

[] 1.
2,30 o, 12,65 0.

TRIPOLAY 1. 0. 0

SuM 1. 0. [}
TIng [J
CMTRLVAR 095

TRIPUNIT  }e 0.
MY Q. 0, O

096

097

FUNCT [ON 1030000
098 09)

LU 4 0.6836 0.

°
099  CNTRLVAR  g9a

DELETE
OELFTE
orLere
DELFIE
orLETE
oOtLeTE

OELFTE
OfLETE
PELETE
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Plot B.1

BOTTOM (RH0 0401
BOTTOM (R4D 0401
B8C0TTOM (R4O 0401
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Plot B.2

CAS
CAS
CAS
CAS

(OPT 4) - EXPERIMENT

(P 3301 - P 401
ON (P 3331 - P 401
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S0

40
TIME
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STUDSVIK ENERGITEKNIK AB

EXP 3027

RELAPS/MOD2 CALCULATION FGOR F1X-11,

(MW)

PUWER

\R)

it MrEKATURE

©  ELECTRIC POVER. CORE (CALCULATED) - EXPERIMENT
©  CORE WEATING POVER (CNTRLVAR S7) CASE A
S COAT U0Ss FROMPASSIVES ICNTRLVAR SIr- GASE A Plot B.3
+  HEAT LOSS FROM PASSIVES (CNTRLVAR 53' CASE 8 0L D.o
X HEAT LOSS FROM PASSIVES (CNTRUVAR 531 CASE ¢
@
”
e
”
-
~
@
~
o N
o ‘§§§\\P\_*h-A
° }\&\—_h—k/(”' T
@
Q
e 0 10 20 30 ) 50 50 70 80 99
TIME (S)
o MEAN CLAD TEMP.. EVYEL ) (119) 72086 Y211 T1246) - EXPERIMENT
O  MEAN CLAD TEMPERATURE. LEVEL | (HITEMP 40100010S) CASE A
& MEAN CLAD TEMPESATURE. WEVEL | (MTTEMP 401000103) CASE B Plot B.4
+  MEAN CLAD TEMPERATURE. LEVEL 1 (HTTEMP 40100010%) CASE € —_
X% TEAN CLAD TEMPERATURE. LEVEL 1 ((TTERP 401000108) GASE D
o
~
~
o
o
w
o
-
L]
(=3
o
o
Wi
o
w
sl
|
!
o H
i S
o
@«
-
o
-
o o 10 20 30 40 5o 60 79 80 99

TIME ()
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STUDSVIK ENERGITEKNIK AB

EXP 3027

RELAPS/MOD2 CALCULATION FOR FIX-11.

(K)

TEMPERATURE

(K)

It MPERATUKE

TIME

(S)

©  MEAN CLAD TEMP.. EVEL 3 (1108 T183 7243 7248) - EXPERIMENT

o MEAN CLAD TEHPERAIURE. LEVEL 3 (MTTEMP 40300010S) CASE A Pl t B 5
a MEAN CLAD TEMPERATURE. LEVEL 3 (HITEMP 403000105) CASE 8 _;
+ HMEAN CLAD TEMPERATURE. LEVEL 3 (MTTEMP 40300010S) CASE.C

X  MEAN CLAD TEMPERATURE. LEVEL 3 (HTTEMP 40300010S) CASE D

[~]

™~

~

o

-]

o

o

‘-

o

(=

[}

-]

: L

b //

° .

~

L]

o

o

-

o

<

10 s o 10 20 30 40 50 60 70 80 90

TIME (S)

O MEAN CLAD TEMP.. LEVEL S (1202 T227 1232 1237 1252) - EXPER
©  MEAN CLAD TEMPERATURE. LEVEL 5 (HTTEMP 404000105} CASE A -
A MEAN CLAD TEMPERATURE. LEVEL S (HTTEMP 404000103 CASE B Plot B.6
4+  MEAN CLAD TEMPERATURE. LEVEL S (HTTEMP 404000105) CASE C —_
X  HEAN CLAD TEMPERATURE. LEVEL 5 (HTTEMP 40400010S) CASE D

o

~N

~

o

@©

o

[~

-

o

[~ /u\
(=

© \

| o o

. i

" //’

2 A

w U/

o

L]

-

(=]

p4

-0 (i 10 20 .30 0 50 60 70 80 90



STUDSVIK/NR-85/99 Appendix B.4

1985-10-22

STUDSVIK ENERGITEKNIK AB

EXP 3027

RELAPS/MOD2 CALCULATION FOR FIX-11.

(K)

Tt MPERATURE

(K)

1t MPERATUKE

[v] MEAN CLAD TEMP.. (EVEL 9 (T102 Ti37 T167 1172 1187 1197 127
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Calculation to experiment data uncertainty
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«6506k+0] «197E~01 +349E.02 *e296E=01 cs198€°01 *.511€=01
«Tlaka0} +J00E=0} v200€-01 «320€E-01 $2785°0) 880E=0}
2.20 o217 «TRG «362 LT} «531
2430 2.0 1.49 .981 «836 590
201 2.7 1.55 1.07 l.18 <807
365 121 v491 2.28 «9T0 «251
.51 262 <347 1.67 1.695 726
853 282 2382 1.79 1.70 « 789

~.95e 3. -5.07 «T.97 =1.20 0643
~4e52 «943 -1,00 7,26 ~4,31 *e357€=01
07 1.76 .25 7.38 4,066 « 743
-, 496 -e069 o4t 498 ~e333E°0) ~e511E~01
.ab6( «sST1 -.477 572 o111 ~a4138-01
597 «594 499 o616 «183 «465E=01
=1e0s o964 1.94 5.23 «92¢ «18)
-3.04 -eS06 2,43 3.3} J.A) «119€-01
Jew) 952 2,58 3.58 .,12 «259
-1.09 -e549 =736 -.282 -.172 ".167
-l.1¢ -e80] =972 «516E=01 ~esJ6A =.388
1426 «BSA 1.01 «J332 «J8s os12
o20m 202 “e18% =382 ~ed24€=01 «440£-0)
elsv 232 v1e3 ~.369 LISTYS «723E-02
ele2 292 217 *37S 223 «083E=01

«333 Tes842 »520 +BRG «680 2105
e 778 =,004 «332 «37 800
escl 1.03 tele 650 653 490

LrS-11" -eb5a “ 40 =s585E=01 =+JIR =822
.20 =es09 o129 269 .42 ~.783

361 1Y +700 «381 «550 806
»360te0] »208E=01 «151E=02 2 JASE=02 «B81E=02 ,002E-02
6¢2€<01 «322€-01 «108€-01 v483E-02 «5J0E=02 «JJeE-02
sEH2E=01] «J24E~01 «121E=01 v681€=02 «681E=02 «T18E~02

. 2Y% lesl +659 1.17 «840 ST

-.510 628 1.38 894 «85) 872
«53) lels 1.51 o730 890 «932

-l.én =l.0? =.140E-01 =.619 ~.950€=02 -.218
«560E-01 -1.02 =-.893 ~eJ20 =e201E=91 =:534E-01

W6067 1438 l.10 410 «18S o178
5,53 3.85 J.8% <800 =2.93 =13+6
3.7 5.97 3,40 1.37 “l.79 *6¢25
J.b1 6.07 J.al 1.99 1.89 6.78
. 750 1.54 «$30 370 -4,18 -12.8
117 1.11 1.36 1.18 =l.73 8,49
1.32 l.18 leTe leds 2400 B,91
leel 171 1.23 «820 =be.66 ~1643
l1.00 1.2% 1.20 1.1%5 -J.12 el1.?
l1.67 1.27 1.23 1.17 d.92 12.0

-edev 1,69 1,93 =246} =1.00 =-4,7)
360 1,68 =1.99 =2.36 2,04 =3,29
.58 1.71 2,02 2.38 2.%) 3.02
135 =e700€-01 1,25 =2.01 =163 =3,96
2430 7 -1.27 ~1.91 =1.94 “2.72
2.9 o546 1.36 1.92 1.96 2.89



STUDSVIK ENERGITEKNIK AB

STUDSVIK/NR-85/99 Appendix C.2
1985-10-~-22

- FODES « w = o TIME INTERVAL = = « =
catc. ExP, 0ol = 6,000 - 12,00 - 18,00 - 24,00 - 30,00 ~ 48,00 - 60400 - 75,00
MT1a = TC 4,94 2,50 “lola 2,20 2,34 2,07 =1.31 «21.0
ek, 1?7 -1,8] =2.4] “2.1% 2,78 =2.31 2,09 =T1.02
€23 3,53 2404 2.19 2436 2433 2416 9.1
HT2a = TC 3 110 2.56 2400 1.78 1e40 1.30 -.870 1244
149 2.0¢ 2.1 1.6n 1.66 1.32 1.29 «839
2.na 2.02 2413 1448 1.4% 1438 1.33 6,70
HT3s = TC & ~4.89 -2056 2,00 1472 1,49 =1.68 -20.8 “31.9
4,92 3,73 ~2.2) “1.7% “le76 1,68 6,84 “31.6
€,03 3.80 2426 1.78 1.75 1,68 10.8 3.6
HT4s = TC 9 B LY -1.20 =1,08 o830 ~e190 ~e130 53,0 89,8
1,39 1019 -1.08 LY 1Y) -.432 o117 19,4 “56+6
1.8 1.20 1.12 .98% 0463 o107 2600 86,6
Hics = TC12 1e48 aT0 450 440 140 «600€=01 =38.9 -28.0
30 A2 T LYY 268 «352E-01 +«877€-01 =13.3 *33.4
AL 1.00 o821 0dag L0219 o168 18,2 33.8
HTes = TC1S 1.46 .410 600 +840 0. .800€=01 34,9 43,6
289 *STh Y «217 «983E=01 =.543€=01 =15.6 4142
1e00 680 .508 0372 2330 o176 19.2 1.2
WA = 3661 -A5.¢ ~35.1 34,8 -40,3 -45,2 =50,0 «50,1 =50.8
=257 =349 LYY «15.9 43,3 -47.3 50,1 =S0.4
27.0 34,9 360l 36,0 3.3 aT.3 0.1 0.6
HP1s = X801 -.127 -, 435€=01 s 188€40] «o440E=8) +616E-02 «220E=02 “e879€=02 =e169€-01
=.1%] -, A0IE=01 -.386€-01 -, 498E~02 s194€-03 «461E-02 . 177€°02 -.119€~01
J160 «A4AE-01 «408E=0] *885E=02 «373€-02 «483€-02 «J16E=82 +122€-01



STUDSVIK ENERGITEKNIK AB STUDSVIK/NR-85/99 Appendix C.3

1985~10-22
Case B
’ CONE CALCULATIONSTOEXPERIMENT DATA UNCERTAINIY ANALYSIS FOR NRC/ICAAP,

FIRST LINE t DIFFERENCF BETWEEN CALCULATED AND (AVERAQGED) EXPERIMENTAL DATa AT END OF THE INTERVAL
SFCOND LINE 1 “Fanw DIFFFRENCE OVER THE INTLRVAL
TulRD LINE ¢ wEan SIGMa OVER THE INTERVAL (ROUT MEAN SQUARE OF THE OLIFFERENCE!

- FONES « « @ o = TINE INTERVAL = =« = =
caLe, tav, 0.0 = 6,000 - 12,00 - 18,00 - 24,00 - 30,00 - 45,00 - 80000 - 75,00
P r - ¢ e t&0fan] ERS LLIET 3! -.123 =o740E=01 =.142 281 =ed00 oAl

e PEan] - GAPE=01 -.021E=01 ~.100 o130 ..203 =273 .,aT6
«937€anl «404E-0) «653€a0] «103 «132 «208 °274 <480
L =.tle€apl «1heE-01 ~.bblE=0} =.860E=01 .14 -.21A ¢33 . =539
“,022fan] -.105€-01 -.V1E=-02 e T07E=01 -e103 =1lmn 204 -.457
«$91Eanl «243€-01 «534E=01 «T45€E=01 o106 o178 o248 461
P If =P g ~s960€an1 =e278E€=01 =.ll0 ~e527€=-01 - l17 o248 =s3a3 ~.558
210 - 8858-01 = 079E-01 ~sT64E=0] -el1l .18 *~e256 “.408
JTAR «716€E«01 +656E=0] «813E-01 115 127 [Y+1.] 472
POav = T & 2,70 1Y 2.8) 1,68 «150 «924E-01 304 ~s968E<0)
=138 =1,3R 1.7% l1.64 o121 o413 «79a =139
.55 1.73 2420 281 «903 «ST0 1.16 «800
POLE = O LP LR el o291 ~.131 o262 «225 «400E=01 ~s709C~01
Y3 a1y o832 «418E=-01 0682€-01 =301 210 =.268E~01]
42R sl9 o435 e 254 s107 o578 o219 44TE=Q]
enru « 0 CO -0,20 =11.3 =5.n7 «640€=01 =S,A8 -9.2) =2,23 <321
=712 -3.9% “30.0 “leRY - 3,61 778 ~8.23 =200
e.18 9,96 1046 2497 4,13 T.8% 6,47 876
POUe - D UP = T1a -1.2% ~1.19 ~1.08 o245 «819€=-01 =s309E°01 ~s724£~01
-.797 -,99% ~1.23 ~1413 =1.39 « 311 =.234E~83 =.509£~01
. 987 1.01 1.33 1.13 1.51 0342 .581£2¢1 «5568-01
phre - 0 CC -s161 654 =.108E-0] 1.98 6.95 6463 917 169
-,183 1.19 -.210 YT 5423 6.59 4,00 «250
1e06 1.37 «652 «153 $.56 6,68 438 297
POLH - [ &g =1.%8 =1l.%6 =le.a7? -8 -1.08 ~,556 =388 4353
~.15A 1,52 ~1.96 ~1.08 -l,84 ~.b38 -ed?2 493
1.P9 1.53 1.99 1.07 1.91 873 484 «508
MF1R - XA02 PR L 7Y S 31 553601 152 olas -s8978=01 374 =e436E~E] 677E-01
y266 -¢107E~02 «T65t=01 °179 0 874E=0] -.359 ~e197 «286E~01
285 +325€=01 «B81E=01 «1Rs .189 «369% «234 +558E=01
uFFC - a0} wsb4b€eanl +ST1E=01 =,880L-01 «I74 3 1Y) o808 YY1} 1850
., 226 =, 222801 460 “le28 «268 «829E=0) eI ] <200
298 5330} «52) 1.%7 1.22 o484 511 <313
LLATSENE T3 19 -.231 -.189 - bTe PPYY T 216 «118E=-01 =eS268 -.029
-.229 -,192 =501 .o 698 =-,219 =247 =497 -.056
o287 192 2598 «710 «318 383 *59n o871
“FGER - 1407 «708E.01 «T39F=01 «183t=01 «801€=02 c.862€-02 =.251E=01 ~e402€e0] -,728E-01
«92rEapt JT12E=01 +495€=-01 «168E=0] ~«551€202 =176€=01 =2 J04E~$1 ~.897€-01
180 T16F-01 +T37E=-01 «178E=-0] «AA9E~02 «188E=01 «JORES0] «668E=01
MFa® « X810 -1.11 -1,22 -.281 1Y =.687€=01] le18 '852 694
-.&78 -1.23 -1.27 «T73 247 «603 936 «98%
839 1.23 1.36 Iy 50T .T21 956 965
uFaB - X834 -1,02 2.%3 ~1417 -1.28 o178 ~.470 ~e229 ~.827
a2k 904 709 -1.20 624 =111 -e277€=01 -.233
.63 | P Y 1.02 1.29 «807 288 «190 #2088
TFie = T ) 2444 2.90 7.98 2.17 1.98 =3.78 -9,73 -23.4
1.96 3,17 S.28 5.84 2.02 -,938 -5,97 “1S.6
2.00 3,40 5¢92 6426 2.0% 2.0) 6.19 16,1
TF2e = T 1 =300 -1.32 -, 730 YY) “e920 ~2.60 ~11.0 24,7
-.257 -, 248 +18% -s375E-02 «733E02 =1.02 -S,a1 “17.9
«820 +581 o071 478 1.09 1.28 6,45 18.3
TF4fF = 1 15 101 1.81 ~s900E=01 «T10 . -e230 ~2.17 “13,4 -28.1
1.20 1.37 «T18 .161 =.186 =1.0% ~T.24 “21.0
1441 1.42 X 402 <388 1.17 T.99 218
Fie « T 3) 2,22 A,R8 “1.76 =2.73 ~3,58 =5.61 ~1.89 1645
117 7.63 2.0 -2.72 =3,38 -4,62 =6.,60 ~12.7
1.23 a,02 Sotly 2.7 3.0 4,66 6,67 12.9
Then = T 34 1405 2.87 T Le20 ©1.59 -2,99 -5,08 -8.5a -15.9
408 1.59 2.3 -e635 =2.80 -4,19 6,19 “12.3

1.08 1.66 2448 1.02 2.8% 4,22 6.26 12.5




STUDSVIK ENERGITEKNIK AB STUDSVIK/NR-85/99 Appendix C.4

- FONFS « = e « = TINE INTERVAL = = = =

Cats, Eaw, 0. = A 800 - 12,00 - 1n,00 - 24,00 - 30,00 - 48,00 - 60400 - 75,00

mT)e - T4 LT 2.4k ~1+90 «3,00 -3, 68 5,81 “Te.a7 2046

6,12 =), 82 “2.41 3,08 «3.51 .4,4) =5.98 “leaT

4ul0 3.51 2443 3ebe 3.5 [YY % $.99 15.8

wi2e = 1c 1 Tede 2.3% 8060 #930 «100E+00 1,57 15.3 0.7

2,48 2.0% 1e0% 579 YY) -, T84 18} 27.7

L 2.07 1.58 840 «S66 «9%8 5.13 2R7

T - TC 5 -a,21 =-2.73 -3.20 «2+5) 2,01 4,56 ~o430 2,20

~4.%) -3,52 =292 «2.8] =2.94 “3.7s 4,00 2,43

YL 3,56 2496 2.83 2.9% .77 4,32 2.51

MTL0 « TC -1.72 -1.39 *2.07 el.83 el.51 =2.99 2244 -27.9

=le%s =1.30 *le7s =lefd =1.61 =2.18 =la.7 =2%5.]

1.73 132 1eb2 1.93 1463 2.18 17.0 2543

MTet - TC17 1.03 £ 250 -, 720 -e360 =1.19 ~2.17 -8,77 a.10

tGe€ant + 715 ~e23% -e639 “lale ~1.93 =8.85 -1.82

[ o755 +531 o711 1.17 1.98 9494 4,97

WI4F = Tr1s 1e24 2370 -.150 160 ~le42 =2.89 -27.8 =343

. 152 o620 o193 -.538 .89 =2.06 -16.7 =323

1.24 «655 o058 oh19 1,03 2.08 18.9 324

ML1O = A4s] 20,8 2244 1641 -26,7 28,1 29,8 =29.9 =33.)

2.t -25.7 ~18.9 «20,3 2648 -28.4 ~29.4 =31.7

?23.7 254 18.9 20.4 2648 28,4 29.4 31.7
HP1F - X801 .27 ~,435E-01 o145t eul e 4a0E=03 0616E202 «220€-02 ~e6T9E=02 =.169€-01
=l 151 =, PAIEL0] ~edubE=01 -ss88E=02 -, 194E-03 4b1E=02 - 177E02 -, 119E=01

LU 2Assfaq] o 4C8E-0) +655E=02 +173E-02 «403E-02 % 1 144 H »322€=01



STUDSVIK ENERGITEKNIK AB

Case C

STUDSVIK/NR-85/99. Appendix C.5
1985-10~22

CODE CALCULATIONSTO-EXPERIMENT DATA UNCERTAINTY ANALYSIS FOR NRC/ICAAP,

FIRST LINE
SECOND LINE 3 mEAN OIFFERENCE

1 OIFFERENCE BETWEEN CaLCULATED AND (AVERAQED) EXPERIMENTAL OATA AT END OF THE INTERVAL
OVER TWE INTERYAL

THIRD LINE 1 wEAN S1OMa4 OYER THE INTERVAL
~ CODES -
caLc, txp, 0.0 = 6,000 - 12,00
P ic =¥ 3 “,554C<0} «591€-01
=.899f-91 1 72€-02
868801 «385E=01
P o eb & “J24Eap) «890£=0])
=~ 172€-01 J401€-01
«221fepl «590F=01
P I =-F s ~,668E-01 »501£-01
.22% -.108€-01
LI »390E-0)
PD4C = D o «2.52 1.3?
~)els -1,08
€,48 1.59
PNLE - O LP NYYY « 420
Y I Y3
o429 422
PDcC - O CO -2,8] -8,80
6.9 =8,.99
Te%% 8,99
POUC = D UP -, 701 =1,20
-,793 -,968
«98S 983
eprec = D (€ -,1€¢0 ~17.8
-, 161 -5.17
1.66 T7.96
POSC = D Se =1.60 ~1.64
-.233 «1.93
1.82 1.5
MFIC = AK02 -, 723€=~01 «B49E€=-01
o240 +111€=-01
« 280 «408g=01
WoC = Aa01d eJ19€-01 « 738
e LX) 223
«2hs +306
MFAC = X406 -,201 ~eb84E=-01
208 ~0129
0249 «133
MFEC = K607 «105€-01 «739E-01
«934E-01) «712€6-01
o181 «T16E=01
nFel = X610 “)ell ~1.13
-,58% -].22
o84S 1.22
uFar « R§IS P T Y 2.59
-4.23 962
6662 1.48
TFIC -1 3 2445 2.98
1+96 3.21
2.01 J.es
TF2C = ¥ s «200€.01 -e620
=.130€-01 220
.72% 572
TFeC = T 15 1.23 2450
1.50 1,89
1461 1.95
TFaC = T 31 2.31 S.60
1.21 6433
IR L 6.56
TFRC = T 3a 1.07 2.80
.18 1.61
1409 1468

(HOOT mEAN SQUARE OF ThE DIFFERENCE!}

e o = = TIME INTERVAL = o = =

- 18,00 - 24,00 - 30,00 - 45,00 ~ 80400 - 15.00
$320k=0¢ +308E-01 w2601 -, 878£=01 ~.8877°0] -e327
«403E-01 o121E=01 ~.142€401 =+536€-01 -.768E°0) -,192
5195801 «233E-01 «27IE~012 «5%8€+01 «TTAE=0) 201
«J2vE-0) «829E-01 -s960E=02 ~e560E=01 -.627L°01 - 248
«129€-01 «348E-01 «T62E~02 “e254€=01 ~eS17€°¢1 “.174
+819E=01 «386E=01 «210E01) «298€-01 «528£=0) .183
+111E-0) +S41E=0) *280Ew02 ~.821E-0] ceT02€°0) -,268
«414E=01 «327€-01 «754E=02 -~+335€=01 ~e599€*01 -, 184
4085E€-0) ~431E=01 «279€=01 +391E-01 «618E=0] #1948
3,68 - bbe 972 »250 069 »220
2.81 2.36 1e60 o984 «827 0336
3.25 2,80 1447 1.0% le17 2680
+39¢ .229 572 1.43 0218 o173
+453 o368 «377 145 558 «405€=01
454 «389 o402 1.53 «63) «809€=01
262 5,04 4,37 “8.58 «2,06 454

-4088 J.62 ~oa78 T.47 “S5.04 ~e210
Seb7 4,17 3,36 Te66 5429 973
«.590 112 =.dBe »233 -.t78E"01 ~,622€=01
-1.02 ee3Te -.188 «501 «3T6E=01 -, 45TE=01
1.07 Ty 1 _eABO 547 «960E=01 «S04E-0]
6403 “2,16 o744 6.03 oT8s -.10?
1346 «3,51 -e190 2.50 3.96 -.127
14.5 3,65 1.11 3456 4,3 o273
1.1l -e3ST =¢330 459 .37 -.2%2
leTe -e708 ~.301 «T04E=01 -es]? o467
1.80 o760 696 o427 428 o484
196 2082 =231 ~.30)3 ~s604E~0L 464E=01
o147 «299 o168 “e 358 o192 #103E-0)
o155 WAl o297 «364 «227 «483E=01
oTe7 -1,10 =.207 o482 669 *564
1.0% o882 ~eAT1E=0) 993 Y1 «S$77
1.00 .963 1.06 o793 629 .608
$ 387 o473 +524E=01 «100 802 =131
389 =316 *0323E=0) . 737E=0) 819 -, 799
«639 «389 *523 «255 528 .817
«352E=01 «235€=01 «T95E-02 =.600E=04 ce231E°02 -,288€-01
»588E-01] »J40E~0] «118E-0) »445E~02 -, 482€°0) -, 16001
+B02€=-01 «342E-0]) «133€-01 «681E-02 «283E°02 +183E-01
=~ 179€~01 1.16 o171 983 «801 o742
-,868 622 622 *625 843 .926
1.00 1.1% «887 +685 880 2933
LYY 1,20 260 =.378 “e587E=01 327
1.03 =e630 =.599 -.207€=01 151 102
1.23 1.1% 840 «260 .23 192
413 3.80 3,72 1,23 4,35 15,6
3,97 Ty J.58 1.30 =244% 9,08
3.00 4,05 3.53 2.03 24,57 9,65
660 1.78 +570 -s100€=-0} 5,59 “16.8
1.02 1,29 1,08 1.13 2,38 =11.3
1ed? 1.37 1,684 1.3t 3,02 11.8
1.2% 2,00 1.27 «800 8,07 =20,3
155 1.62 1.3% 1.12 3,75 14,5
1.%6 1465 1.39 1418 4,54 16.9
290 -1.36 -1.87 =3.03 -2,39 -8.67
2.78 1,36 -1,02 2,36 =3,09 “8412
3.48 1ol 1.85 2.39 3.13 6.32
2.37 -e220 *1.42 2,48 3,18 8,07
2.53 0862 “1.27 -1.98 “2.66 -5,.68
2454 1.12 1.37 2,01 2.67 5.90



STUDSVIK ENERGITEKNIK AB

e PNES .

STUDSVIK/NR-85/99 Appendix C.6
1985-10-22

« = o = TINE INTERVAL = = o =

caLc, €xp, 0.0 = 6,000 - 12,00 - 18,00 - 24,00 - 30,00 - 435,00 - 60.00 - 75,00
T - TC | TSN 1) =2.22 =2.92 -2,03 =2,31 ~2.97 2,46 -24.7
ELL T -2,07 “2.06 «2.%9 =2.26 «2,30 ~2.6A -9,%8
A.03 3,20 2.70 2.62 2.28 2.32 2.70 119
“T2¢ 13 1.640 2.88 lel¥ 1.94 1.49 «980 -1.83 279
2.58 2000 2404 1.71 1.72 1e38 677 1%.3
.77 2445 2.09 1.72 1.73 1.36 764 17.4
HT3IC 1 s =44l ~2.18 «2415 eledd 1,44 ~2.00 =161 =166
-4+39 3,17 =2.28 1,71 =]l.68 «1.8) =6.%0 -15.7
4.54 3.2 2.30 1,73 l.67 1468 9.29 15.7
Hler 1C 9 -,960 -e670 ~1.73 -e620 *s160 -,480 42,1 -48,7
~1et3 -,80% ~1.01 =870 -,322 ~.890€201 19,2 ~42.2
1.52 <860 1.13 1.00 o381 200 2%.2 4243
HTsCc - TCl2 1+30 1.0 «130 «450 «190 -.2%50 -20.2 =13.4
282 1.21 408 249 136 o111 13,1 18,4
181 1.22 658 332 264 «209 17,4 19.0
HTal TC18 1.38 R8O osB80 <870 «400€=01 »eJ20 -31.7 =3%.9
467 0940 o516 223 187 *.555E=01 16,0 =33.2
1.5% «960 o105 «368 «358 202 19,4 33.2
MLIC = X68) -28.6 =21.9 =15.7 -18.8 =21.9 .22.3 “19,7 212
=22+6 =28,0 -17.8 ~15.4 -20.9 «21.6 =20.7 =20.5
236 2%.0 17.9 15.% 20.9 2146 20.8 2045
HP1C - X801 -.127 =s435€-01 «,145E«0) =s480€=03 e616E-02 «224€-02 =« 679E=02 *169€~01
=. 141 -.803E=0] ~e366E=01 ~e498E-02 =e194€=03 «4461€=02 = 177E~82 -,119€=-01
169 JAbAE-0] «408E-01 «65SE=02 «373€-02 «483E-02 «316E-02 »122€-01



STUDSVIK ENERGITEKNIK AB

Case D

STUDSVIK/NR-85/99 Appendix C.7
1985-10-22

CONE CALCULATIONSTOLEAPERIMENT DATA UNCERTAINTY ANALYSIS POR NARC/ICAAP,

SECOND LINE 1t MEAN DIFFERENCE QVER THE INTERVAL

FIRST LINE

THIRD LINE
- rODES -

LI S

P 1" =2 3
LI el Y
P AN - P &
PDal = D &
POL™ - O LP
POCR « D CO
POUD = D UP
PONN - D D¢
POS” = P ¢
WF1f - X602
“ryf - K603
MFAL = Anpa
wFen - xi{r
MFLC - 81
MFal = X616
TFIn = 1 3
TFP = T 1a
TFan - T 18
LLATENE O T
TFeN = T 34

<

3 uEaw SIGMA OVER TwE INTERVAL

{KOOT KEAN SQUARE OF THE OIFFERFNCE)

= e o « TIME INTERVAL = = = =

t DIPFERFNCE BETWEEN CALCULATED AND (AVERAGED) EXPERIMENTAL DATA AT END OF TME INTERVAL

Ne0 = 5,000 - 12,00 - 18,00 - 26,00 - 30,00 - 435,00 - #0090 - 759,00
-,930F02 2193 . 1593 «131 =s227€=01 =e303 .. 428 =.704
“,89]€an1 HelE-01 o182 o183 «380E-01 “.168 o356 =¢556

+593E.0n1 olle slbe 0153 «620£-01 2187 +358 «560
2137€-01 223 .180 o152 =.630€=02 .,272 -e399 -, 824
LRLLE LELES «139 o2l o173 +S88E=01 =sl00 ~e329 =538
«230F<0! 152 o216 o174 «T58E=01 162 «330 542
~.205E=n1 o146 156 *156 «121€=01 -e29% -.t04 =680
208 «Al2E-01 °16) o174 3111231 o168 .36 .58
W68 «103 164 o176 «776€=01 «169 «337 #549
2,5} 1,38 .10 .o 604 940 o176 +500 236
“1.07 -1.10 2,95 2426 1.19 962 o790 437
G.0) L.080 J.s] 2.68 1.31 1.09% l.16 «72%
Yy sl 12 387 «536 1e02 534 «547€-01
405 o819 e44e8 <370 °238 1.53 «818 229
028 %19 as9 2377 299 1461 «890 278
-a,7% -, 71 2,74 Se60 4,42 =8,96 2,29 «35)
6P ~8,.9 =4,20 Se17 1,21 =T.07 9,47 “o318
7,85 8.9 5.2 $.97 3.02 TN 5.70 «901
=.499 =1.21 -.631 o611 =502 201 “eSTTE=0] ~,751€~01
-, 79 -,968 -1.07 eslel -e170 0482 oBTIE=02 ~576E-01
<981 I Iell YS 498 +531 o 799€~01 «815E-01
= AT0EL01 =17.8 =TeTo 4,30 *1.13 SeT7 «68% o140
o132 =5.06 -le.6 «5.97 -2,78 lete 3,89 ~.300€E=01
1.04 7.50 15.3 6,02 3,34 3.03 4,28 249
1,83 1,66 -1.18 «220 .. 162 871 o437 . =e343
«,21¢ 1,56 ~l.8) -e521 264 «861E-01 “e498 ~.502
l1efe 1.57 1.67 °658 «380 436 «507 518
~.702€<01 «868E-01 0202 282 =210 =.425 “.627£01 «403E=01}
=237 «119€-01 o150 o278 «929€~02 =s360 .20 «T40E-02
217 «813€-01 «168 «283 188 «366 237 «483E=01
J2€2Fan] 2707 653 .y 194 -e615 =242 <838 o4
-7 o207 999 -uh2e -.29% #552 Sl <611
«26% 291 1.01 1.08 1.2% o729 o6T8 « 680
-,204 «shTYESO] -.199 132 «600 253 .06 .83
-7 -,13R 2182 - dbl +180 «118 =387 ~. 760
254 J180 020 «407 283 «300 «S12 .7080
«705E<01 «7I9EL01) «5Y0E-01 «390L~0} +868£-02 =e3e3E-01 =e536€-0] ~,851€-0¢
93401 o 712£+01 »795€-01 +S6TE~0) *206E~0] ~.131€-01 43101 ~,707E-01
o161 2T16E-01 «990E+01] «$70E=01 e234E-01 o194E=0] «433E0} «T715€~01
~1.11 -1.12 =420 +990 848 1409 1.08 »550
-.562 -1.23 - 80 908 Y .803 832 +804
+821 1.23 956 1.38 «532 «830 «87¢ o840
-,99? 2.57 -.753 -1.2) 290 “e390 «5606-02 -e241
s 26 .967 .867 791 -0588 - 117£-01 Yy -, 676E=-01
Kobb 1,48 1.13 1,17 <838 264 .232 .162
2.98 3,28 .20 .34 3.77 4,68 =l1.1 ~25.9
2.01 3.2 J.90 4,81 4.32 =,400 =T.be -17.7
700 3,66 3.93 .62 637 2.66 7.63 18,2
320 « T30 2.20 2,98 620 *3.46 =124) 271
.S37F.01 «920 2,07 2.87 2.12 -,580 7,38 “19.9
129 .11 24%) 2.9] 2,43 144) T.87 2044
1.€3 3.7% 2.85 3.24 1.33 =3.0) ~le.8 =30.6
1.50 2,75 .00 3,02 2.00 -.59% -4,7s =23.1
1eb] 2.82 3.01 3,03 2.09 1.39 9,61 23.%
2,09 a.2% 1.3 130 -1,83 6,43 -9.1¢ “19.0
1.07 £.35 [Ty «273 -1.15 4,05 8,09 14,7
1.69 [ Y 5430 e8] 1.32 4,27 8,15 1409
1.75 4,85 .03 0920 1,28 *5.83 9,17 10,3
WP93 2.82 Sele 2.5) =669 -3.63 “7.59 1442
Tesb 2.95 S.15 2.1 1.01 3.87 T.68 1400
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- LODFS - = = = o TIME INTERVAL = = « =
CALC. ExP, f1en = 6,000 - 12,00 - 18,00 - 24,00 - 30.00 - 4%,00 - 8000 - 75,00
WIIR o Te PO T “].18 el.03 «e700 -2,0% Aol ~A.79 =-3.0)
.€,9] 2,34 =le3b eledl el,a) -3,72 “T.36 -8,5)
€99 ) 2.6] lede l1.20 1e56 3.9¢ T.39 8.92
HI2D - TC 3 189 3.98 3.29 3.29 1.69 -2.27 “s900 27.6
2.8) .18 3.37 .20 2,51 =.1%) -3,80 154
2.R0 3.1° 3.39 3. 21 2.57 1.21 .90 17.1
nT3n - 1C § 1,04 -1,09 -.600 o100 =1.2¢ =5.28 =13.5% =15.8
44359 20,80 900 -s108 =855 ~3.13 ~9,52 =la.8
4,50 2.61 993 302 947 .33 10,6 14,8
HT4N = TC o VY. 410 -.180 .T20 «700€=01 -3,87 -37.9 -43,.7
=134 =,031€-01 2302 °609 489 1,37 =-21.8 ~39.9
1e08 «51% 526 o765 *650 1.91 26.1 4040
HTe~ - T1C12 1.62 2.11 1.65 1.71 «400 =3,.48 -23.7 =11.2
£ 52 1.92 1.77 1,69 «938 *l.28 =15.7 =180
1eh? 1.923 1.81 1.70 1.04 1.77 18.4 16.6
uTed = 1C18 1463 1.9% 1+94 2.15 290 3,48 -33.4 3649
.S18 1.04 1.86 l1.74 1.03 =1.47 =-20.0 ~35.0
1.40 1,65 1.90 1.78 l.18 1.87 22.8 3%.0
ML1O = Xas] 28,8 2240 -16.7 =20.8 =23.9 =24.1 =21+6 =22.5
22,7 =2%.1 -18.2 =17.1 -22.8 23,3 -22.7 =22.1
23.7 2%.2 18.3 17.1 22.9 23.3 22.7 22.1
#P10 - 2801 -.127 =.41%€-01 = 146E=0] ~o440E=0) «616E<02 «224€=02 =e679E~82 =.169€=01
~.161 -.80)E=-0] =.386E-0] ~e498€~-02 “e194€-03 *481E-02 -,119E€-01
J149 «B44E-0] «408E-0) «655E~-02 «373€-02 «483€-02 «J16E"82 «122E=01
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P 1A PHRESSURE LUVER PLENUM (P 3101) CASE A

P 2a PRESSUHEs UPPER PLENUM (P 8201)  CASE A

P 34 PRESSURE s BNEAK INLET (P 9601) CASE a

PDaA DIFF PHESSUKE, CORE INLET RESTRICTION (P 3301 = P 401} CAS
PDCA OIFF PRESSUKE. CORE (FRUM P 40] = P §)01) CASE A

P00A OIFF PRESSUME. ODOWNCOMER (FROM » 7103 = P 720]1) CASE A
POLA DIFF PRESSURE, LUWER PLENUM (FROM P 310] - P 3301) CASE A
POVA DIFF PRESSUKEs UPPER PLENUM (FROM P S10) = P 5201) CASE A
PDSA OIFF PRESSURE, STEAM SEPARATOR ORIFICE (P €201 = P 5202) ¢
TSUA SUBCOOLINGs BREAK INLET (TEMPG 910) = TEMPF 9101) CASE &
nP1A CORF mEATING POWER (CHNTHLYAR 57) CASE A

HL1A HEAT LOSS FROM PASSIVES (CNTRLVAR 83) CASE 4

MF1A MASS FLOW RATE, BYPASS (MFLOWJ 11T7) CASE a4

“F24 MASS FLOV KATE, l.L, PUMP (MFLOwJ 20]02) CASE a

MF A MASS FLOW KATE, B.L, PUMP (MFLOWJ 20202) CASE A

uFaA MASS FLOW KATE, BoL, VESSEL INLET (MFLOWJ 9702) CASE A
MFSA MASS FLOW RATE, STEAM RELIEF (MFLOWJ 404) CASE A

“FeA MASS FLOW RATE, BREAK (MFLOWY 152) CASE A

RM1A FLUID DENSITY, CORg ROTTOM (RNO 0401) CASE A

RH2A FLUID OENSITY, VESSEL BOTTOM (RWO 3101) CASE &

RH3A FLUID DENSITY, RREAK (RHO 9601) CASE A

HT1a KEAN CLAD TEMPERATURE. LEVEL | (HTTEMP 401000105) CASE
HT24 MEAN CLAD TEMPERATURE, LEVEL 3 (HTTEMP 403000105) CASE
HT 34 MEAN CLAD TEMPERATUREs LEVEL S (HTTEMP 4040n010S) CASE
HT4A MEAN CLAD TEMPERATUREs LEVEL 9 (HTTEMP 40600010S) CASE
HTSA MEAN CLAD TEMPEWATURE, LEVEL 12 (HTTEMP 40700010S) CASE A
HT6A MEAN CLAD TEMPERATURE, LEVEL 15 (HTTEMP 410000105) CASE 4
TF1A FLUID TEMPEKATUREs CORE INLET (TEMPF 330]1) CASE A

TF24 FLUID TEMPERATUREs CORE OUTLET (TEMPF S10l) CASE A

TFIA FLUID TEMPERATURE, DOWNCOMER BOTTOM (TEMPF 7108) CASE A
TFaA FLUID TEMPERTUREs UPPER PLENUM (TEMPF 5201) CASE A

1Fsa FLUID TEMPERTUREs BREAK INLET (TEMPF 960)) CASE A

cPUA CPUTIME CASE a

MATA TOTAL MASSe IN SYSTEM CASE &4

MAEA MASS ERROR CASE A

“LlA BREAK TOTAL MASS LOSS (CNTRLVAR $S5) CASE a

- »

3 PRESSUREs LOWER FLENUM (PT 3) « EAPERIMENT

. PRESSURFe UPPEF PLENUM (PT &) = EXPERIMENT

é PRESSURE s BREAX INLFT (PT 6) « EXPERIMENT

4 DIFF, PRESSURE, (JRE INLET RESTRICTION (OPT &) = EXPERIMENT

OIFF, PRESSURE, STEAM SEPARATOR ORIFICE (NPT S6) = EXPERINME
L DIFF, PRESSURE, LOWER PLENUM (DPT 2 o DFT 3 » DPT ]} - EXPE
co DIFF, PHESSURE, CURE (DPT S o« DPT 6 o ,4qee o OPT 12) - EXPE
(V14 DIFF, PRESSURE, UPPER PLENUM (DPT 13 ¢ DPT 1e} = EXPERIMENT
oc OIFF., PRESSURE, DOWNCOMER (OPT 27 ¢ ,.ee ¢ OPT J0) = FRPERI

X602 MASS FLOW HATE, BYPASS (CALCULATED) « EXPERIMENT

X603 MASS FLO¥ WATE, I.L, PUMP (CALCULATED) = EXPERIMENT

X604 MASS FLOW HATE, H,L, PUMP (CALCULATED) ~ EXPERIMENT

X607 MASS FLOW RATE, STeam WELIEF (CALCULATED) - EXPERIMENT

X610 MASS FLOW RATE, B.L, VESSEL INLET (SPOOL PLECE X10) ~ EXPENM

X636 MASS FLOW RATE, BREAK FNOM T2 INVENTORY (CALCULATED) - EXPE

X661 MASS LOSSe BREAK FLOw KECIEVER (CALCULATED) = EXPERJMENT

xeol ELECTHIC POWEM, CORE (CALCULATED) = EXPERIMENT

T 3 FLUID TEMPERATUREs CORE INLET (TE 3) = EXPERIMENT

T e FLUID TEMPERATURE: CORE OUTLET (TE 14) ~ EXPERIMENT

T 15 FLUID TEMPERATUREs UPPER PLENUM (TE 15) « EXPERIMENT

T N FLUID TEMPERATURE, DOWN COMER BOTTOM (TE 31) = EXPEKIMENT

T 3¢ FLUID TEMPERATUREs BREAK INLET (TE 34) « EXPERIMENT

TC 1 MEAN CLAD TEmP,, LEVEL 1 (T191 T206 V211 T246) = EXPERIMENT

TC 3 MEAN CLAD TEMP,, LEVEL 3 (T108 T183 T243 T248) = EXPERIMENT

¢ S MEAN CLAD TEMP,, LEVEL 5 (T202 T227 T232 V237 T7252) « EXPER

1C 9 MEAN CLAD TEMP,, LEVEL 9 (T102 T137 T167 T172 V187 V197 V127

1C12 MEAN CLAD TEmMP,, LEVEL 12 (7118 T123 7128 T)e8 T223) - EXPE

TC1S MEAN CLAD TEWP,, LEVEL 15 (T17S T190 T275) « EXPERIMENT

COO0OOOUO VYYD
W
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