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Mr. Robert C. Jones, Chief
Reactor Systems Branch

Division of Systems Technology
US Nuclear Regulatory Commission
Washington, D, C. 20555

Dear Mr. Jones:

Subject: RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION ON
VIPRE-01 MOD-02 DOCUMENTATION EPRI NP-2511-CCM, VIPRE-01:
A THERMAL-HYDRAULIC ANALYSIS CODE FOR REACTOR CORES
(TAC NO. M79498)

Reference; l. Letter from RC Jones (NRC) to YY Yung (VMG), September 3, 1991,
"Request for Additionai Information on VIPRE-0! MOD-02
Documentation EPRI NP-2511-CCM, VIPRE-01: A Thermal-Hydraulic
Analysis Code for Reactor Cores (TAC No. M79498)"

This letter provides responses to the referenced NRC letter requesting additional information
regarding VIPRE-O1 MOD-02 review. The responses to this request are attached.

If you have any questions, please contact me at (509) 377-4366,

Sincerely,
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VIPRE-01 Maintenance Group
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Responses to Request for Additional Information on
EPRI NP-2511-CCM, VIPRE=0l1: A Thermal~
Hydraulic Analysis Code for Reactcr Cores

1. For each of the changes listed in Table 1 of Reference 2,
guantify the effects (magnitude and direction) of the change
on the code results (core T/H parameters and DNBR). If the
impact of the change is problem dependent, identify the
affectad variables, delineate the conditions which result in
the extreme cases, and provide the magnitude of differences.

RESPONSE: The changes listed in 'Table 1 of reference 2' are the
code changes in the MOD-02 version that might prcduce
noticeable changes in code results. In all these cises,
the results are affected only if certain optiors or
models are selected by user input. The intent of Table
1 was to inform the user of these possible effec.s, so
that the user could determine for himself if these
changes are important for his own applica*ione,

The testing procedures followed for developing code
changes require a test case for each change, which
illustrates the effect of the error and demonstrates that
the change corrects it. In addition, the standard cases
were also run on the new MOD, and comparison of those
results with the standard test cases results from MOD-01
was part of the review of the MOD-02 change set. (The
new MOD document for MOD-02, NMD-1-1, which is part of
the Project Records for the VIPRE-01 Maintenance Project,
includes the results of the test cases validating the new
MOD.) The differences were in general quite small, as
might be expected, since none of these changes
significantly alters the basic solution in the code.

Attachment 1 contains a table summarizing the effect of
each of the changes in MOD-02 on the code T/H and DNBR
results. The changes listed in Table 1 referred to in
this guestion were excerpted from this complete list. Of
the 77 changes included in MOD-02, 61 have no effect at
ail on the T/H or DNBR results cbtained with the code,
either because the change does not affect the T/H
solution or DNBR calculations, or the code simply fails
if the error is not corrected. Only 16 chances produce
noticeable differences in results, and these are the
changes described in Table 1. The following discussion
addresses each of these 16 changes and their specific
effects on code results in more detail.






Change 130 fixes an error that will give significant
differences in the results only if the user selects a
single-phase heat transfer correlation that gives a heat
transfer coefficient significantly different from what
Dittus-Boelter would predict for the given conditions.
Since this is unlikely in normal applications of the
code, differences in the results will generally be
negligible.

The error corrected by change 143 is so difficult to
invoke that it is for all intents and purposes a
negligible problem. 1In the test case used to determine
that the error was fixe !, the difference in enthalpy in
the affected channel was on the order of 5 Btu/lbm.

The error fixed by change 147 can affect res.lts only if
the user-specified nonuniform gap conductance option is
used, The magnitude of the error depends on the
magnitude of the difference in specified gap conductance
in axially adjacent nodes. In general, this difference
will be small, and any differences in material
temperatures due to the error will also be small;
probably on the order of the uncertainty in the gap
conductance values themselves.

The round-off error can produce only tiny error in the
heat input when conditions that change 148 correct for
are encountered. The error is discoverable as a very
small but non-zero heat flux from the affected boundary,
rather than as an energy balance error.

Change 158 applies only to the post-CHF film boiling heat
transfer regime, when using the Groeneveld-Delorme
correlation. Depending on the flow conditions, the
change in the predicted wall temperature could be quite
large, but in general it will not be any larger than the
uncertainty in the correlation itself. Even with this
error, this correlation yielded reasonable agreement with
film boiling heat transfer data, (see VIPRE-01 Volume 4,
Section 5.) With the error corrected, it still agreed
well with the data, predicting temperature values that
are well within the uncertainty of the data.

The error corrected by change 159 is not relevant to BWR
applications of the code. The EPRI-2 CPR correlation is
not an approveu correlation for BWR critical power
calculations, nor has it been qualified as applicable to
analysis of any commercial fuel. This error can have no
effect on any user's application of the code to BWR
analysis.






These changes are tested and reviewed, as described in
Section 4 of the Procedures Manual, (see also the
response to Question 1, above.) Only after the testing
and review of the MOD has been successfully completed is
a new version released to the EPRI Software Canter, which
is the code distribution center, (currently run by Power
Computing Company in Dallas, Texas.) The Software Center
installs the new version in their code library, and
notifies all VIPRE~01 subscribers that a new version is
available, which they may request if they wish to upgrade
to the new version.

In the interim between formal MOD releases, no new
versions are released to users from the Software Center.
Only the tested and verified current MOD is avaii Jle to
users. However, as part of the VIPRE Maintenance
Project, the code custodian continues to provide user
support for the current MOD, which includes logging error
reports and change reguests, and developing preliminary
fixes for reported problems. (See Section 3 of the
Procedures Manual fcr a detailed description of this
process. )

The code custodian furnishes a monthly error report to
all subscribers, listing any new change regquests that
have been logged since the previous report. In addition,
preliminary fixes to reported errors are supplied to
users at their request, and at their own risk, (see
section 3.2, p. 8 of the Maintenance Procedures Manual.)
Individual users are responsible for proper QA and
testing of any changes they put into their copy of the
released version of the code. (Typically, the testing
and validation of such user-supplied modifications, which
often include proprietary CHF or CPR correlations, is
included in the topical reports submitted to the NRC for
specific plant applications of the code.)

In light of the above explanation of the process for
control of released versions of the code, the response to
the specific items in part (a) of this guestion are as
follows:

There have been no interim code versions released
to the EPRI Software Center between MOD-01 and MOD~-
02.

MOD-01 was released in May 1985, This was the
supported version of the code until MOD-02 was
released.

MOD-02 was released in April 1989.



Users who incorporate interim changes into the
current MOD are required by their own (A procedures
to document, test, and validate such modifications,
and have done so successfully in numerous
individual topical reports submitted to the NRC in
the years between 1985 and 1989,

Addressing part (b) of Question 2, the drift flux model
was installed in VIPRE-01 by Change 139. 1t should be
noted, however, that this change adds the drift flux
model as an option in the code. The original 3-equation
mixture model, and the three solution options for the
direct, iterative, and RECIRC methods, are still
available in MOD-02.

part (¢) of Question 2 can be answered by looking at
section 5 of the Code Maintenance Procedures Manual, (see
B 18} Release of a new MOD includes release of
revisions to the code manuals that are affected by the
changes constituting the MOD. Initial publication of
Volume 1 ('theory' manual), Volume 2 (user's manual), and
Volume 3 (programmer's manual) preceded the first formal
release of the code as CYCLE~00, This was done because
the code had been furnished to a VIPRE Working Group of
utility users in preliminary test versions, as part of
the code development project, and it was necessary to
provide these users with c¢cde documentation.

With the formal release of the code as CYCLE-00 in 1983,
error correcticns and revisions to the documentation were
supplied for these three documents, The document changes
were identified as hevision 1, and the change package
contained new title sheets for the reports and new manual
pages, each of which was clearly marked with 'Revision 1'
in the lower right-hand corner. A draft version of
Volume 4, (applications manual) was also prepared at this
time, documenting the verification and validation of the
then-current version of the code.

When MOD-01 was released in May 1985, corrections and
additions to the published manuals, (i.e., Volumes 1, 2,
and .. were included in the new MOD release as Revision
2. The validation and verification work that had been
performed with CYCLE~00 was rerun on the new version,
MOD=-01, and the results published in April of 1987 as
Volume 4; Applications Manual. Volume 5, Guidelines,
which consists mainly of friendly but non-binding advice
on how to efficiently use the code for LWR core analysis,
was published in 1988.



With the release of MOD~02 in April 1989, corrections and
additions to the documentation were incluied in the
release as Revision 3. This included changes to Volumes
1, 2, and 3, Volumes 4 and 5 were unchanged between MOD~-
01 and MOD-02. 1In particular, it should be noted that
the testing and review of the changes for MOD-02 showed
no significant changes in the T/H solution between the
two versions of the code. Therefore it was deemed
unnecessary to repeat the validation and verification
testing reported in Volume 4, as the results would not
have changed. (Te¢sting of the new drift flux option in
the code was included in the new MOD validation and
verification, and is documented in the testing of MOD-02,
which is part of the project records.)

In summa.y, the current documentation is related to the
released versions of the code as follows:

Volume 1, 'Theory' Manual (Revision 3): MOD-02

Volume 2, User's Manual (R2vision 3): MOD-02

Volume 3, Programmer's Manual (Revision 3): MOD-02
Volume 4, Applications Manual: documents results obtained
with MOD-01

Volume 5, Guidelines: gives advice on LWR modeling with
the \IPRE subchannel code; not tied to specific code
versions

. The EPRI-1 correlation (based on Columbia/EPRI data), a VIPRE

default option, has not been qualified for BWR applications.
This point was made in the statements that the sensitivity of
the EPRI-1 CHF correlation was not determined for BWRs.
Volume 4 of the code manual states that "the applicahility of
the EPRI-1 correlation to lumped assembly analysis in BWRs ‘s
another problem, and should be investigated separately, since
this data set did not encompass BWR conditions." Therefore
justify applicability of the EPRI-1 CHF correlation to BWR
conditions and provide results from BWR analyses and
experiments using the VIPRE BWR models and the drift flux
model to demonstiate that computed CH),' results are
conservative,

RESPONSE: There are two points to be addressed in this question.

First, the applicability of the EPRI-1 CHF correlation to
BWR fuel bundles, and second, the applicability of this
correlation for licensing calculiations in BWR plant
analyses. 1In response to the first point, it would be
guite simple to demonstrate the EPR1I-1 CHF correlation's
applicability to BWR conditions. The second point,
however, is not a concern of this submittal, since it is






5.

against data from the (RIGG test loop. Attachment 3
contains a summary of the results from this testing.

The test cases run are the void model validation cases
from the FRIGG test loop selected for the VIPRE-O1
validation and documented in section 3.1 of Volume 4.
These resulits show good agreement with this data, well
within the uncertainty of the measurements for these
tests. The uncertainty in the average void fraction
values, which were determined from the measurements of
local void fraction using gamma densitometers combined in
an area-weighted algorithm, is on the order of 15%.

The agreement stown by the drift flux model predictions
in comparison with this data is consistent with the sort
of agreement obtained using steady-state models, most
notably the EPRI model, as documented in Volume 4. It
should be noted that the drift flux model was developed
for vertical two~phase upflow, specificilly for analysis
of BWR thermal-~hydraulics. It is not too surprising that
it does a good job of matching experimental data for
these conditions.

A wide spectrum of BWR sensitivity studies should be made to
provide guidance and show the limitations of using VIFRE for
BWR calculations. Section 11 of the Volume 4 manual states
that "VIPRE is not able to predict void distribution in
subchannels with two-phase flow; but axial distribution of
void and overall two-phase pressure drop is predicted well."
These conclusions should be justified for BWR cores and
thermal-hydraulic conditions with complete sensitivity studies
and comparisons to relevant data such as GE transient tests.

RESPONSE: First of all, it nust be noted that subchannel modeling

is not recommended 1or analysis of BWR assemblies. The
statement gquoted from Volume 4 in this question is simply
an observation of a gesneral short-coming of thermal-
hydraulic analysis in two-phase flow with a subchannel
formulation of the conservation equations. The standard
approach in BWR core thermal-hydraulic analyses for
licensing calculations is to use a one-dimensional
representation of the flow field within the bundle. This
is the recommended approach with VIPRE, and is the model
that has been used in all the analyses in this submittal.

The conclusions in Section 11 of Volume 4 about %he
accuracy of the code in predicting the axial void
distribution and pressure drop in two-phase flow when
using the recommended 1-dimensional channel modeling
approach are based on the code results reported in that
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document. Much of the data used to validate the code was
obtained at BWR operating conditions; specifically, the
comparison with the GE two-phase flow distribution tests
in section 2.4, the FRIGG two~phase pressure drop tests
in section 2.5, the FRIGG void fraction measurements in
section 3.1, the ANL void fraction data in section 3.2,
and the GE transient tests reported in section 6.7.

. The choices for and gualification of CHF, void, two-phase

friction multiplier and quality/void relation default options
in VIPRE are geared toward PWR applications. Provide a table
with default options and their range of applicability and
justify wvia comparison to relevant experimental data and
sensitivity studies which include other options in the code
that these defaults are applicable to BWR conditions, uand that
the slip/quality void correlation defaults in VIPRE are
conservative for BWR applications. Clarify how the default
options are used together with the drift flux model. In
additicn, demonstrate that time-dependent calculations using
*hese CHF, void, etc. default correlations are conservative
for BWR transient applications.

RESPONSE: It is not precisely correct to say that the two-phase

thermal-hydraulic model defaults in VIPRE are geared to
PWR applications. ©On the contrary; these models have
been val.idated for PWR applications, but they are in
almost every case derived from experimental data that
includes BWR conditions. The data ranges of these models
are given in Volume 2, (user's manual), in Table 2-4,
'‘Data Ranges of Two-Phase Flow Correlations", on p. 2=
148, and Table 2~7, "Data Ranges of Critical Heat Flux
Correlations", on p. 2-161.

The accuracy of these correlations in comparison to
xperimental data at BWR conditions has also been
documented, in Volume 4 (Applications Manual).
Comparisons are providecd for the GE two-phase flow
distribution tests, FRIGG two-phase pressure drop and
void distribution tests, and ANL void distribution data,
in sections 2 and 3. Comparisons of the CHF correlations
with data at BWR conditions is included in section 6.

It should be noted that the default models for
void/quality are not used with the drift flux model.
wWwhen this option is selected, the void is deiermined
using the drift flux relation, as documented in the
Revision 3 changes to Volume 1 for MOD-02, (see section
2835
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The validation results shown in Volume 4 indicate that
the VIPRE code is in general conservative for BWR
conditions. In addition, specific comparisons with FSAR
calculations included in this submittal show that the
code gives the same or sightly more conservative answers
for the applications of interest. A blanket endorsement
of all options in the code for application to BWR
conditions is not being requested. Sinc VIPRE-01 is
designed to be a versatile code with a wide range of
applications to LWR analysis, it is not unreasonable to
note that the user must demonstrate the suitability of
the modeling options he had selected for his particular
application,

7. Since the crossflow technique is specifically used for
modeling of water tube flow and the leakage flow to the bypass
region in BWRg, justify that the application of this model
does not violate the modeling assumptions of subchannel
formulation.

RESPONSE:

The basic assumption of the subchannel formulation is
that the axial flow is significantly greater in magnitude
than the transverse flow between channels. The main
direction of momentum transport is axial, with very
little momentum transport in the lateral direction. The
small amount that is transported laterally dissipates
over a relatively short distance in the receiving
channel.

This assumption gives a very reasonable representation of
the flow field ain a rod bundle array, where the primary
direction of flow is axial. Under normal conditions,
there are only small lateral flows through the gaps
between the rods, to redistribute the flow in re. ponse to
thermal gradients, inlet non-uniformities, and the like.
when applied to BWR models, however, it is an even better
approximation of the flow diverted to the bypass and
water tubes.

The amount of flow involved is in general very small;
only a few percent of the total bundle flow, and often
much less. The flow paths are such that fluid usually
cannot enter them at very high velocity, and so it cannot
possibly transport very much in the way of momentum.
Water tube and leakage flows in BWR bundles fall easily
within the definition of flows that can be modeled with
the assumption for lateral flow used in subchannel
modeling.

13
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(b) Tho code does not automatically select the RECIRC
solution option when the drift flux model is
specified, However, the UPFLOW solution will
invariably fail if that option is specified with
the arift flux model.

(¢) The flow chart in Figure 2.8~1 is a romewhat
abbreviated representation of the RECIRC solution
s.:.ume that gives details only in the part of the
solution related to the drift model option,
Attachment 4 shows a revised version of the flow
chart, starting from the one shown in Fiygure 2.,56+4,
(which is an accurate and detailed representation
of the RECIRC solution scheme,.) Tre section
labeled 'A' contains the important information from
the flow chart in Figure 2.8+«1,

in essence, the box on the fig. 2.5<4 chart
labelled 'operations common to UPFLOW and RECIRC'
has been replaced by segment 'A', which contains
the first four boxes inside the axial level loop of
Fig, 2.8~1, These are the boxes labelled 'compute
fluid properties (PROP)', 'compute heat input to
each channel (HEAT)', ‘'solve energy equation for
new enthalpy (ENERGY)', and ‘'solve vapor mass
conservation equation for veoid fraction and compute
density'.

A new decision box has been adied, and if tne drift
fiux model is selected, the solution branches to
solve the vapor mass conservation equation for void
fraction and calculate the new density from the
egquation of state. This sten is what makes the
RECIRC solution with the drift flux model different
from the normal 3-equation solution. If the drift

| flux model is not selected, the step consists
simply of an algebraic solution of *“he user=-
selected void/quality relation, which may include a
subcooled boiling model.

9. Provide a specific reference for the Hancox-«.col relation
given on p, 2-132.

RESPONSE: The Hancox-Nicol correlation is referenced previously in
the decument, on p. 2-103 in the description of the EPRI
void model. (dowever. it would have been helpful to note
the previous citation on p, 2-132.,) It 1is cited as
reference 22, "A Genevral Technique for the Prediction of
Void Distribution in Non-steady Two-Phase Forced
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Yolume 2 Questions:

12. Describe the effects of VIPRE-01/MOD~02 changes on .«
calceulational results of the User's Manual sample problem. in
Section 4. Provide the MOD-2 results in Appendix B.

RESFONSE: The sampl. problems presented in section 4 are not
intended to be used as verification ¢ .ses for the code,.
The standard test cases, which are provided on the new
MOD transmittal tape with input and output files for
reference, are the appropriate test for correct
installation, Testing and review of the MOD releases
since CYCLE~00, (which is the version the results in the
document were obtained on) has slown only very small
changes in the overall thermal~hydraulic results
predic .ed by the code, when compared to the results of
previous released versions. If a user elected to set up
and run the sanmple problems, the results would be
consistent with those reported in Volume 2, with small
differ "nces readily explainable as due to error
correc . ions.

Velume 4 Questions:

13. Provide BWR applications to validate the BWR model options for
section 10.0 of Volume 4, (Currently, this sectisn focuses
only on PWR applications,)

“izivasE: This submittal represents the first concerted attempt to
apply the VIPRE-01 code to BWR core analysis. The plant
calculations and comparisons with FSAR calculations
included in the WPPSS topical constitute the BWR
applications validation to date.

14, Is it irtended that this code be used for BWR lumped assembly
analysis? If so, provilde BWR test case results using the BWR
model and drift flux options to justify the statement in
Volume 4 (p. 8-30) which states that "the Bowring correlation
i8 the only CHF correlation in VIPRE that has a for-~
specifically designed for lumped assembly analysis," so that
if a single BWR bundle lumping approximation is used, the
Bowring correlation may be adeguate. Demonstrate that the
Bowring CHF correlation provides conservative results when
combined with the drift flux approach.

RESPONSE: Lumped assembly analysis is the recommended approach for
BWR core analysis with any thermal~hydraulic code, net
just VIPRE. The statement about the lumped assembly form

15



of the Bowring correlation is simply an observaticn of
fact, not a recommendation for BWR applications. This
submittal is not proposing to use the Bowring correlation
for plant analysis, so there is little point in exploring
the hehavior of this correlation for BWR analysis.

The results presented in section & of Volume 4 indicate
that the Bowring correlation could probably be applied
successfully to CHF analysis in BWR lumped channel
models., It is reasonable for the reviewer to note that
approval of the VIPRE code for BWR analysis does not
imply a blanket endorsement of every possible model in
the code for the application, Users are required to
validate their applications and modeling selections in
the specific wubmittals for their plants.

Volume 5 Questions:

15, Justify the statenent made on p., 3+«27 of Veolume 5 that "it is
ordinarily quite sufficient to model this region with a single
channel", providing details of modeling studiass.

RESPONSE: The guoted statement s an observation, not a
recomrendation, This is the modeling approach that has
bee); accepted by the NRC for BWR core analysis, It is
mentioned in Volux: 5 apropos of noting that VIPRE has
the capability to rodel the bypass as a single channel or
as an array of interconnected channels., If it were ever
deemed desirable co perform detailed modeling studies of
the bypass flow region, VIPRE could be used for such
calculations.

16, Provide guidelines on ensuring the stability of VIPRE
solutions, especially with respect to the two optiorns which
lead to instabilities during the transient calculations: (1)
pressure drop boundary conditions option, and (2) subcoclzd
boiling and bulk void models which are based on steady state
applications,

RESPONSI: The matter of solution Gtability in VIPRE-01 is discussed
about as complotely as it is possible tu do so in ssction
7 of Volume 1. The implicit solutisn methods are stabla
numerically, and almost any reasonable model nf ti.ermal~
hydraulic conditions within the range of the VIPRE
modeling assumptions can be successfully computed.

Application of the pressure boundary condition in
trrnsient calculations is discussed in section 2 of
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Shange No.

101

102

103

104

108

106

107
108
109
110

111

112
113

114
115

‘able 1: Effect of MOD-02 Changes on VIPRE-01 Results

_Effect on Results

no effect on code T/H results; corrects
error in application of BAW #2 CHF
correlation outside of its subcooling
range,

affects only calculations using the BWR
water tube modeling ogtton: corrects small
error in water tube flow rate calculation.

corrects error in output of input data; no
effect on code T/H or DNBR results.

no effect on code results; changes header
identifying code version.

no effect on results; eliminates production
of extraneous output in some cases.

no effect on results; eliminates production
of extraneous output in some cases.

code fails when this error is encountered,
code fails when this error is encountered.
code fails when this error is encountered,

no effect on results unless option for
usineu axial power profile is used with
unheated inlet length, Corrects error in
integration with unheated inlet. Magnitude
of the error depends on extent of the
unheated inlet in relation to the heated
length; since this is usuallz small, the
error will generally be small.

corrects error in cuxilia:¥ program ASP
(for CALCOMP plots): no effect on VIPRE-01,
code fails hen this error is encountered,
no effect on results: correc¢ts error in
details of g:intout for DNB calculations
with the EPRI CHI correlation, but T/H and
DNBR results are unaffected.

document error.

changes output format for 1/0 unit 81; no
effect on results.
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116

117

118

119

120
121
122
123

124
125

126

127

128
129

e S el B B

affects only cases using optiocnal BWR water
tube channel model; corrects small error in
water tube flow rate.

corrects error in writing plot file for ASP
in transient: no effect on code results.

affects only cases using the conduction
solution where the number of nodes in a rod
type is exactly the Jimension parameter.
Corrects small error in poweér generation
due to array overwrite. Magnitude of error
is problem-dependent, and is a function of
the number and size of the nodes in the
fuel. Generally, the error is small,

affects only results of Bowring CHF
correlation calculations; corrects errcr in
Y' term for Bowring CHF correlation,

Change in MDNBR is small in test case.

corrects error in ASP; no effect on VIPRE-
01 results.

corrects error in ASP; no effect on VIPRE~
01 results,

corrects error in ASP; no effect on VIPRE-
01 results,

corrects error in ASP; no effect on VIPRE~
01 results,

not an error.,

affects onli cases using the nuclear fuel
rod conduction model with option for
zircalox material properties. Corrects
errors in coefficients for correlations for
material properties. Results in small
(~5%) differences in fuel and clad
temperatures.

changes contact tel:phone number on banner
page. of VIPRE-01 output. (Not an error.)

correction to remove a small numerically
induced transient that damps out of the
calculation on the first time step anyway.
No significant effect on code transient
results. (See change 139, for further
modifications that apply to transient
calculations with two-phase flow.)

see changs 10,

corrects error in ASP; no effect on VIPRE-
01 results.
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130

131

132

133

134
135%

136

137

138

139

140

141
142
143
144
145

146

e

affects only cases using the Thom-plus~
sisgle-phase correlation option for boiling
heat transfer, when the option for & vser-
specified single-phase heat transfer
coefficient in place of the default Dittus-
Boelter correlation has been specified,
Corrects error in single-phase heat
transfer correlation selection. Affect on
results depends on how much the user-
specified single-phase heat transfer
correlation differs from the Dittus-Boelter
correlation; usually very small.

no effect on T/H or DNBR results. Corrects
insignificant error in water properties
coefficient.

no effect on T/H or DNBR results., Corrects
insignificant error in water properties
coefficient,

corrects array overwrite that usuvally
causes code to fail., No effect on results.

document error.

adued information on output; no effect on
results,

sorrects error in ASP; no effect on VIPRE=-
01 results.

corrects error in ASP; no effect on VIPRE~
01 results,

corrects error in ASP; no effect on VIPRE-
01 results,

adds drift flux model to code, for stable
calculation of boiling transients with
subcooled boiling.

code fails to compile if this error is
encountered.

code fails when this error is encountered.
code fails when this error is encountered,
code fails when this error is encountered.
not an error.

no effect on code T/H or DNBR results:
corrects error in recalculation of output
values for channel heat deposition.

code fails when thia error is encountered,




147

148

149

150
151

152

183

154

155

156

157
158

affects only cases using the option for
user-specified non-uniform gap conductance;
corrects error where input values are
shified by one node. May result in
differences in calculated temperatures.
Magnitude of the errcr is problem
dependent .

affects only cases using the heat
conduction solution with rods having an
adiabatic boundary condition on one
surface, Corrects failure to zero out
derivative terms between rods., Magnitude
of the error is problem-dependent, but
usually readily discernable by inspection
of the output results.

affects only very low~power, low-flow cases
using the full boiling curve for heat
transfer to the fluid. Corrects error that
does not allow transition to post-CHF heat
transfer regime with low heat flux; error
is usually obvious by inspec: ion of
results,

code fails when this error is encountered,

corrects error in ASP; no effect on VIPRE~-
01 results.

affects only cases specifying the default
uniform axial power gtoti e, with an
unheated inlet length. Corrects error that
can allow inconsistent input option, which
results in an error in the total power
calculated for the case. Magnitude of the
error depends on the length of the unheated
inlet in relation to the total heated
length; since this is usually small, this
error is usually small.

corrects error in ASP; no effect on VIPRE~-
01 code results,

not an error; lacreases output formats for
readability of printout., No effect on code
results.

corrects error in ASP:; no effect on VIPRE-
01 results.

corrects error in ASP; no effect on VIPRE-
01 results.

code fails when this error is encountered.

affects only cases using the Groeneveld-
Delorme film boiling heat transfer
coefficient in post-CHF calculations.
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temperature, Can result in differences in
clad and fuel temperatures: magnitude of
the differences are problem-dependent,

Corrects error in definition of vapor sink l
affects only cases using the Hench-Gillis i
CPR correlation., Corrects omission of

iteration to critical power:; CPR results |
may be significantly different., (Note: |
Hench=Gillis CPR correlation is not an 1
approved correlation for CPR analysis in

any licensing applications.) |

code fails when this error is encountered.

affects only cases using the conduction
model with temperature-dependent material
properties., Corrects unauthorized
extrapolation outside table., Magnitude of
the error depends on sensitivity of the
material thermal conductivity and specific
heat to temperature.

corrects error in ASP; no effect on VIPRE- |
01 results. :

corrects error in ASP: no effect on VIPRE-
01 results.

corrects error in ASP; no effect on VIPRE~
01 results.

corrects error in ASP: no effect on VIPRE-
Q1 Lesults.

corrects incomplete error message; no
effect on results.

corrects incomplete error message; no
effect on results,

corrects incomplete error message; no
effect on results.

corrects overwrite of unused array; no
effect on results, but avoids potential for
future problems with additional code
modifications.

corrects error in option for output of CHF
results that fails to limit output as
desired. No effect on VIPRE~0l results,

adds input error check to counter potential i
for subtle user error; unlikely to cause
noticeable difference in results.

conversion to FORTRAN-77 standard coding:
no effect on results.
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corrects error affecting ASP; no effect on
VIPRE~0]1 results.

affects only cases using the Levy subcooled
boiling model and a user-specified single-
phase heat transfer correlation. Corrects
error in single-phase heat transfer
correlation selection of the Levy model.
Change in results depends on how much the
user-specified correlation differs from the
Dittus-Boelter heat transfer correlation.
Usually the differences will be very small.

sorrects error in ASP; no effect on VIPRE-
01 réesults.

affects only cases using the pressure
boundary condition in transients; corrects
failure to check convergence in pressure
iteration if flow converges in 2 iterations
or less. Only .ikely to affect very slow
transients.

adds more information to output file for
microfiche processing; no effect on VIPRE-
01 results.







