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This submittal contains proprietary information of Westinghouse Electric Company, LLC. In conformance with the
requirements of 10 CFR Section 2.390, as amended, of the Commission's regulations, we are enclosing with this
submittal an Application for Withholding from Public Disclosure and an affidavit. The affidavit sets forth the basis on
which the information identified as proprietary may be withheld from public disclosure by the Commission.

Correspondence with respect to the affidavit or Application for Withholding should reference AW-07-2361 and
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ATTN: Document Control Desk
Washington, DC 20555

Direct tel: 412/374-4643
Direct fax: 412/374-4011

e-mail: greshaja@westinghouse.com

Our ref: AW-07-2361
Dec 12, 2007

APPLICATION FOR WITHHOLDING PROPRIETARY
INFORMATION FROM PUBLIC DISCLOSURE

Subject: LTR-NRC-07-62 P-Enclosure, "Follow-Up Response to NRC's Request for Additional Information by the
Office of Nuclear Reactor Regulation for Topical Report (TR) WCAP-16747-P, 'POLCA-T: System
Analysis Code with Three-Dimensional Core Model' "(TAC No. MD5258) (Proprietary)

Reference: Letter from J. A. Gresham to Document Control Desk, LTR-NRC-07-62, dated Dec 12, 2007

The application for withholding is submitted by Westinghouse Electric Company LLC (Westinghouse) pursuant to the
provisions of paragraph (b)(1) of Section 2.390 of the Commission's regulations. It contains commercial strategic
information proprietary to Westinghouse and customarily held in confidence.

The proprietary material for which withholding is being requested is identified in the proprietary version of the subject
report. In conformance with 10 CFR Section 2.390, Affidavit AW-07-2361 accompanies this application for withholding,
setting forth the basis on which the identified proprietary information may be withheld from public disclosure.

Accordingly, it is respectfully requested that the subject information which is proprietary to Westinghouse be withheld
from public disclosure in accordance with 10 CFR Section 2.390 of the Commission's regulations.

Correspondence with respect to this application for withholding or the accompanying affidavit should reference AW-07-
2361 and should be addressed to J. A. Gresham, Manager of Regulatory Compliance and Plant Licensing, Westinghouse
Electric Company LLC, P. 0. Box 355, Pittsburgh, Pennsylvania 15230-0355.

Iery t y youry

J. A. Gresham, Manager
Regulatory Compliance and Plant Licensing

Cc: J. Thompson, NRR
P. Yarsky, NRR



AW-07-2361

AFFIDAVIT

COMMONWEALTH OF PENNSYLVANIA:

ss

COUNTY OF ALLEGHENY:

Before me, the undersigned authority, personally appeared J. A. Gresham, who, being by me duly sworn according

to law, deposes and says that he is authorized to execute this Affidavit on behalf of Westinghouse Electric Company LLC

(Westinghouse) and that the averments of fact set forth in this Affidavit are true and correct to the best of his knowledge,

information, and belief:

J. A. Gresham, Manager

Regulatory Compliance and Plant Licensing

Sworn to and subscribed

before me this I day

of 1-2007.

Notary Public

COMMONWEALTH OF PENNSYLVANIA
Notarial Seal

Sharon L Markle, Notary Public
Monroeville Boro, Allegheny County

My Commission Expires Jan. 29,2011

Member, Pennsylvania Association of Notaries
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(1) I am Manager, Regulatory Compliance and Plant Licensing, in Nuclear Services, Westinghouse Electric

Company LLC (Westinghouse) and as such, I have been specifically delegated the function of reviewing the

proprietary information sought to be withheld from public disclosure in connection with nuclear power plant

licensing and rulemaking proceedings, and am authorized to apply for its withholding on behalf of

Westinghouse.

(2) 1 am making this Affidavit in conformance with the provisions of 10 CFR Section 2.390 of the Commission's

regulations and in conjunction with the Westinghouse "Application for Withholding" accompanying this

Affidavit.

(3) 1 have personal knowledge of the criteria and procedures utilized by Westinghouse in designating information

as a trade secret, privileged or as confidential commercial or financial information.

(4) Pursuant to the provisions of paragraph (b)(4) of Section 2.390 of the Commission's regulations, the following

is furnished for consideration by the Commission in determining whether the information sought to be

withheld from public disclosure should be withheld.

(i) The information sought to be withheld from public disclosure is owned and has been held in

confidence by Westinghouse.

(ii) The information is of a type customarily held in confidence by Westinghouse and not customarily

disclosed to the public. Westinghouse has a rational basis for determining the types of information

customarily held in confidence by it and, in that connection, utilizes a system to determine when and

whether to hold certain types of information in confidence. The application of that system and the

substance of that system constitutes Westinghouse policy and provides the rational basis required.

Under that system, information is held in confidence if it falls in one or more of several types, the

release of which might result in the loss of an existing or potential competitive advantage, as follows:

(a) The information reveals the distinguishing aspects of a process (or component, structure,

tool, method, etc.) where prevention of its use by any of Westinghouse's competitors

without license from Westinghouse constitutes a competitive economic advantage over

other companies.

(b) It consists of supporting data, including test data, relative to a process (or component,

structure, tool, method, etc.), the application of which data secures a competitive

economic advantage, e.g., by optimization or improved marketability.

(c) Its use by a competitor would reduce his expenditure of resources or improve his

competitive position in the design, manufacture, shipment, installation, assurance of

quality, or licensing a similar product.
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(d) It reveals cost or price information, production capacities, budget levels, or commercial

strategies of Westinghouse, its customers or suppliers.

(e) It reveals aspects of past, present, or future Westinghouse or customer funded

development plans and programs of potential commercial value to Westinghouse.

(f) It contains patentable ideas, for which patent protection may be desirable.

There are sound policy reasons behind the Westinghouse system which include the following:

(a) The use of such information by Westinghouse gives Westinghouse a competitive

advantage over its competitors. It is, therefore, withheld from disclosure to protect the

Westinghouse competitive position.

(b) It is information which is marketable in many ways. The extent to which such

information is available to competitors diminishes the Westinghouse ability to sell

products and services involving the use of the information.

(c) Use by our competitor would put Westinghouse at a competitive disadvantage by
reducing his expenditure of resources at our expense.

(d) Each component of proprietary information pertinent to a particular competitive

advantage is potentially as valuable as the total competitive advantage. If competitors

acquire components of proprietary information, any one component may be the key to the

entire puzzle, thereby depriving Westinghouse of a competitive advantage.

(e) Unrestricted disclosure would jeopardize the position of prominence of Westinghouse in

the world market, and thereby give a market advantage to the competition of those

countries.

(f) The Westinghouse capacity to invest corporate assets in research and development

depends upon the success in obtaining and maintaining a competitive advantage.

(iii) The information is being transmitted to the Commission in confidence and, under the provisions of

10 CFR Section 2.390, it is to be received in confidence by the Commission.

(iv) The information sought to be protected is not available in public sources or available information has

not been previously employed in the same original manner or method to the best of our knowledge

and belief.
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(v) The proprietary information sought to be withheld in this submittal is that which is appropriately

marked LTR-NRC-07-62 P-Enclosure, "Follow-Up Response to NRC's Request for Proprietary

Review of Request for Additional Information by the Office of Nuclear Reactor Regulation for

Topical Report (TR) WCAP-16747-P, 'POLCA-T: System Analysis Code with Three-Dimensional

Core Model"' (TAC No. MD5258) (Proprietary), for submittal to the Commission, being transmitted

by Westinghouse letter (LTR-NRC-07-62) and Application for Withholding Proprietary Information

from Public Disclosure, to the Document Control Desk. The proprietary information as submitted by

Westinghouse Electric Company is follow-up responses to NRC's Request for Proprietary Review of

Request for Additional Information.

This information is part of that which will enable Westinghouse to:

(a) Obtain generic NRC licensed approval for use of the advanced dynamic system analysis

code POLCA-T in performing BWR licensing analysis.

(b) Specific applications using the POLCA-T computer code will include Control Rod Drop

Accident (CRDA) analysis and BWR stability analysis.

Further this information has substantial commercial value as follows:

(a) Future applications of the POLCA-T computer code will include BWR Transient

Analysis and Anticipated Transient Without Scram (ATWS) analysis.

(b) Assist customers to obtain license changes.

Public disclosure of this proprietary information is likely to cause substantial harm to the competitive

position of Westinghouse because it would enhance the ability of competitors to provide similar fuel

design and licensing defense services for commercial power reactors without commensurate

expenses. Also, public disclosure of the information would enable others to use the information to

meet NRC requirements for licensing documentation without purchasing the right to use the

information.

The development of the technology described in part by the information is the result of applying the

results of many years of experience in an intensive Westinghouse effort and the expenditure of a

considerable sum of money.

In order for competitors of Westinghouse to duplicate this information, similar technical programs

would have to be performed and a significant manpower effort, having the requisite talent and

experience, would have to be expended for developing the enclosed improved core thermal

performance methodology.

Further the deponent sayeth not.



PROPRIETARY INFORMATION NOTICE

Transmitted herewith are proprietary and/or non-proprietary versions of documents furnished to the NRC in

connection with requests for generic and/or plant-specific review and approval.

In order to conform to the requirements of 10 CFR 2.390 of the Commission's regulations concerning the protection

of proprietary information so submitted to the NRC, the information which is proprietary in the proprietary versions

is contained within brackets, and where the proprietary information has been deleted in the non-proprietary versions,

only the brackets remain (the information that was contained within the brackets in the proprietary versions having

been deleted). The justification for claiming the information so designated as proprietary is indicated in both

versions by means of lower case letters (a) through (f) located as a superscript immediately following the brackets

enclosing each item of information being identified as proprietary or in the margin opposite such information.

These lower case letters refer to the types of information Westinghouse customarily holds in confidence identified in

Sections (4)(ii)(a) through (4)(ii)(f) of the affidavit accompanying this transmittal pursuant to 10 CFR 2.390(b)(l).

COPYRIGHT NOTICE

The reports transmitted herewith each bear a Westinghouse copyright notice. The NRC is permitted to make the

number of copies of the information contained in these reports which are necessary for its internal use in connection

with generic and plant-specific reviews and approvals as well as the issuance, denial, amendment, transfer, renewal,

modification, suspension, revocation, or violation of a license, permit, order, or regulation subject to the

requirements of 10 CFR 2.390 regarding restrictions on public disclosure to the extent such information has been

identified as proprietary by Westinghouse, copyright protection notwithstanding. With respect to the

non-proprietary versions of these reports, the NRC is permitted to make the number of copies beyond those

necessary for its internal use which are necessary in order to have one copy available for public viewing in the

appropriate docket files in the public document room in Washington, DC and in local public document rooms as

may.be required by NRC regulations if the number of copies submitted is insufficient for this purpose. Copies made

by the NRC must include the copyright notice in all instances and the proprietary notice if the original was identified

as proprietary.
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LTR-NRC-07-62 NP-Enclosure

NRC RAi 3-5

Provide the staff with qualification of the extension of the constitutive models (i.e. closure relationships)
and heat transfer correlations to bundle power and flow conditions that bound those experienced in
expanded operating domains. These bounding values should consider exit quality, mass flux, boiling
length, exit and average void fraction, and axial power shapes. Confirm that historically reported
uncertainties are valid using a statistically significant sample of the population of data used to generate
the constitutive correlations.

Westinghouse Response to RAI 3-5

The valid range of the basic equations, the applicability of the correlations and the range of the steam
water tables used in POLCA-T are described in the Topical WCAP-16747-P. The validity range and
usage as well as references to the heat and mass transfer correlation package can be found in Section 9.4,
Heat and Mass Transfer Between Phases, and Section 11, Convective Heat Transfer Models, of the
topical WCAP- I6747-P.

Different drift flux correlations, [ ]a,c are available depending on the
method or application. The [ ]"'c is used in the LOCA code GOBLIN-EM (RPB
90-93-P-A) with the same validity range. The I "a'c is based on a number of tests with a
measurement range in pressure between [ a,I,c and a mass flux range of [ ]a,b,c

kg/sm2. Table I shows further details about the FRIGG data base for the drift flux correlation and
associated pressure drop model.

-_ a, b, c
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LTR-NRC-07-62 NP-Enclosure

The robustness and applicability of the methods implemented in POLCA-T resides in the ability to cope
with different core conditions over a wide range. Accurate measurements of realistic thermal-hydraulic
conditions over a wide range have been performed at the Westinghouse FRIGG facility.

Power uprate programs do not necessarily lead to I ]a,C.
Thus, the FRIGG-measurements data base remains fully appropriate for these applications. Westinghouse
experience with POLCA-T as shown in results presented in WCAP- 16747-P covers among the most
challenging operating conditions at the present including significant [

]a'c

Correlations and models used in POLCA-T are implemented a ],, meaning that
I ]"' are considered individually. In the Westinghouse methodology the benchmarks
under relevant conditions are utilized to I

I~C . In fact the validation of POLCA-T modes and correlations for the applications
included in WCAP-16747 is mainly made on an integral basis by [

I , and not on the validation of [ ]a'c affecting a certain prediction or
result.

The general treatment of the various analyses with regard to the use of conservative assumptions or the
use of uncertainties is discussed in CENPD-300-P-A.
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LTR-NRC-07-62 NP-Enclosure

NRC RAI 4- 1

Provide documentation of all code changes made since PHOENIX/POLCA was submitted to the NRC for
review and approval (1999) and the Q/A review of those changes. Provide a core follow reanalysis of a
case contained in the original submittal to demonstrate that changes made since the original review have
not resulted in code drift over time.

Westinghouse Response to RAI 4-1

Westinghouse has [ ]a~c which Would

I Ia'c submitted to US NRC in Topical Report CENPD-390-P-
A. Changes and releases of PHOENIX/POLCA are performed according to Westinghouse Nuclear Fuel
Product Management and Engineering Procedure which, among other requirements, requires evaluation
and compliance with USNRC approved methods.

For NRC information Westinghouse provides a f], performed with the version of
the PHOENIX/POLCA code [ ]2'C for core analysis.

The examples below demonstrate the key core follow parameters for Plant B (according to CENPD-390-
P-A notation) ] I"'• calculated with [

]S'C the submittal of the Topical Report. This comparison includes: I

lalc
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LTR-NRC-07-62 NP-Enclosure
a, b,c

-- ,a, b, c

I Ia,c

I a,c

The trend of I ]ac within and between the cycles is
versions. The difference between I
indicates that code reactivity prediction capability has [

1", for the two code
]a,c with the present version which

Ia,c
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LTR-NRC-07-62 NP-Enclosure

a,b,c

a. b, c

-I
a~c

For plant B the average 1,,b,c and the average 1a,b,c which is
practically I ]"'c as the results presented in Table 5.7 in CENPD-390-P-A. The nodal I

1"'c within the bounds of the I ]2'C stated in CENPD-390-

P-A.

The conclusion from the analysis is that the present production version 1
]a'c from the results originally submitted in CENPD-390-P-A, with I
I"' documented there. Consequently, the code is in compliance with NRC approved Topical

Report CENPD-390-P-A.
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LTR-NRC-07-62 NP-Enclosure

NRC RAI 5- 1
Provide additional descriptive details of the database used to develop the void-quality correlations.
Specifically provide as a separate table the nature of any transient tests performed, the range of pressures,
mass flow rates, and heat fluxes tested.

Westinghouse Response to RAI 5-1

Table 21-1 in WCAP-16747-P shows the parameter range of the database of the [
a,c . Further details about the test conditions in terms of average heat flux and axial power

profiles are shown in Table 1 below. The I ]"' has the same parameter range as
in the GOBLIN code, Topical Report "Water Reactor Emergency Core Cooling System Evaluation
Model: Code Description and Qualification", RPB-90-93-P-A.

-a, b, c
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LTR-NRC-07-62 NP-Enclosure

NRC RAI 5-9

Please provide assessment information on the ability of POLCA-T to predict pressure drops for different
flow rates, inlet subcoolings, powers, and different fuel bundle designs than in the test facility(ies) used
for critical power testing.

Westinehouse Response to RAI 5-9

The experimental basis for validation of the pressure drop correlation in POLCA-T is the single- and two-
phase pressure drop measurements in [

. The test conditions for the two-phase pressure drop measurements cover a mass flux from [
1a"b"c and system pressure from [ ]a,1 ,C. Further details are provided in the last

row of Table 1 in RAI 3-5.

The predicted versus measured two-phase pressure drop for the [
shown in the figure below:

sub-bundle is

_aý b, c

Figure 1 Predicted versus measured two-phase pressure drop for the I
bundle test.

1a,c sub-

Page 8 of 25



LTR-NRC-07-62 NP-Enclosure

The pressure drop correlation in POLCA-T has also been verified against two additional fuel geometries:

J a,¢

The predicted versus measured two-phase pressure drop for the [
sub-bundles are shown in the figures below:

Iac

a, b, c

Figure 2 I
section

1 "', calculated versus measured two-phase pressure drop over the heated
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LTR-NRC-07-62 NP-Enclosure

Sa, b, c

calculated versus measured two-phase pressure drop over the heated

_a, b, c

Figure 3 Isection

Figure 4 1
pressure

]a,c , two-phase pressure drop difference over the heated section grouped by
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_-, a, b, c

Figure 5 1
by pressure

a,, two-phase pressure drop difference over theheated section grouped
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LTR-NRC-07-62 NP-Enclosure

NRC RAI 6-4

Describe how the results of the stability analyses are used in current operating BWR plants in terms of
their implications to mitigating measures. For example, if a stability analysis is used to determine an
exclusion zone, describe that process. If the stability analyses provide input to DSS (Detect and Suppress
System) set points provide these details.

Westinghouse Response to RAI 6-4

The application of the stability analyses is reactor specific, and described in the plant specific procedures
for each utility. An example of a general approach to the [

1, is given below.

The J ]a'c are defined based on the more limiting of the following two conditions:

1. The base minimal scram and controlled entry regions are defined by the shape function

1 `]c where the functions and the end point values [
]a~c are provided by the utility. There are [ ]a,• of points provided -

]ac

2. The region established is based on a [ Ia,c using an approved stability criterion
with [ Ja . A
search for the limiting time in the cycle is performed yielding the highest decay ratio. At that exposure
point, several power/ flow statepoints are evaluated to determine the stability boundary based on the
approved stability criterion for the limiting stability mode (i.e., global, regional or channel) mode are
more limiting. A feedwater temperature sensitivity calculation is also performed to cover the range of
feedwater conditions that are permissible during normal operation.

The [

I" is defined by BWROG. The current implementation at Westinghouse, audited

by the NRC, utilizes [ 1a'c to calculate ] "a'.curves and
determine [ 1a'c set points.,
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LTR-NRC-07-62 NP-Enclosure

NRC RAI 6-5

Figure B.7-2 shows uncertainty bands that are reportedly one standard deviation. These bands do not
appear to be [[ ]] away from the 45-degree line. Clarify what the bands represent
and bring the figure and text into agreement in the next revision to the topical report.

Westing~house Response to RAI 6-5

The one sigma lines are constructed as I . That means
that for each value along the I ]a' is constructed by
applying the two uncertainties [ ]aC independently. The band is then formed as I

]a". This is a standard technique to be applied when analyzing data with independent
uncertainties in measured and calculated values, see for example 'Probability and Statistics in Particle
Physics' by A.G. Frodesen, 0. Skjeggestad and H. Tofte (ISBN 82-00-01906-3).
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LTR-NRC-07-62 NP-Enclosure

NRC RAI 6-10

Based on FRIGG comparisons the topical report indicates that POLCA-T [[
]]. The staff does not agree that [[

]] necessarily demonstrates conservatism. Density wave limit cycle oscillations for reactors
are driven by the combined dynamics of the void reactivity, heat flux, and void propagation time through
the core. Quantify based on available FRIGG data any uncertainty in the interfacial shear that may result
in over or under predicting slip. Estimate the effect of this uncertainty on the magnitude of limit cycle
oscillations based on representative void reactivity coefficients, fuel thermal time constants and core flow
rates.

Westinghouse Response to RAI 6-10

POLCA-T uses a two fluid model, liquid and gas, but instead of having [

I". From these equations the unknown velocities of the phases are solved. With this approach

it is I ]a,c for the momentum transfer between the phases.
Instead we have the possibility to I ]"' that affect the slip
ratio between the phases, which gives [ ],,c on the velocity distribution of the phases.

The parameters of the drift flux correlation are [ a,c using pressure drop and void
measurements.

The uncertainty relevant for stability applications for this specific model is therefore covered within the
validated model and code uncertainty. For limit cycle and diverging oscillations an Option III solution
(DIVOM) is implemented using RAMONA3 and BISON SLAVE. An Option III solution using POLCA-
T is not included in the scope of this topical (Appendix B).
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LTR-NRC-07-62 NP-Enclosure

NRC RAI 6-13

For limit cycle oscillations with high decay ratios estimate the effects of potential feedback mechanisms
from the BOP (i.e. feedwater heating) that are not explicitly modeled.

Westinjhouse Response to RAI 6-13

The plant [
time scales. The impact of [
regarding I

] a•cdynamics and [

]a~c .

]a" dynamics operate on quite different
]a,, can be considered as a stationary parameter

The [ ]"'€ is not accounted for [ I 2,C
of such events. Sufficient [ ]",c range, resulting from anticipated (or bounding)
plant behavior, is analyzed with regards to the core stability characteristics. See also RAI 6-20.
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LTR-NRC-07-62 NP-Enclosure

NRC RAI 6-15

Justify the extension of the decay ratio acceptance criterion to plants with other vendors fuel, expanded
operating domains, or other core and plant design features that are not enveloped by qualification. If this
is captured in the plant specific design margin, provide in this topical report the means for determining the
plant specific design margin.

Westinghouse Response to RAI 6-15

The validation data base covers a large variation of different fuel types, [
These different fuel

types have been modeled in the validation without [ Ia"c, but only
supplying the code with descriptive input data. Any new fuel design feature in flow channels, spacer
grids, etc. is expected to be captured by the code as long as it can be supplied with descriptive input data.
In the validation database I II"c have been covered: I

]a'c The different [ ]a;C designs have different dynamic
characteristics depending on I

]"':. All I jf],C types show satisfactory results and new designs are expected to
be captured by the code, even if an [ I"'* might have to be added.
Additional I ]a'c models are of course needed to be verified against data.

The database covers a wide range of power densities. From the very low power density in the [
I"'c data to the high power density in the I ]a'c data. In fact the nominal power density in

] ' is comparable to any power uprate program considered today. The wide range of power
densities in the data has been captured by the code in the stability validation, and any currently foreseen
uprates are expected to be captured satisfactorily.

The validation database covers a large variation in [

],C with large variations in dynamic properties. Since the dynamics models are based on

fundamental physical differential equations it is reasonable to assume that also [ ] a,

other than those I ]"C will be captured by the code. Since thermal hydraulic
compatibility is required in reload design, the foreseen changes in j]3'
are. rather limited on a cycle to cycle basis.
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LTR-NRC-07-62 NP-Enclosure

NRC RAI 6-18

Describe the process by which the regional symmetry plane is determined in greater detail.

Westinghouse Response to RAI 6-18

Different methods to identify the symmetry plane exist. I ]ac are used by Westinghouse:
Ia'c, which can be applied to any simulation, and [

I"', which requires extra

dedicated calculations. Both methods have advantages and draw backs, and they will be used as [
]aC depending on the situation.

I I" method:
For cores that are loaded according to [

I"' can be separated by [
quantities to study are obtained by [

]"'a nodes. When j , the contributions from the I
since the nodal amplitude of the [
resulting quantity is therefore I

a,c. The relevant

I a. c

1a~c. The

]ac. In the [ ]3'C the steady state value and the

iouda amIpntuuh Ut te 01 J anlU l.e resutting quantity IS I]a'c. By using [ ]a'c enough information is

obtained to decide if a regional mode is present and roughly determine its position. A detailed
determination of the position would require that a larger [ a"'. The I

]a"¢ should be chosen such that the amplitudes of the oscillations are large enough and not too close

to the center since the amplitude of the [a,c

].x method:
If the I ]a'" is limiting, the symmetry plane can be found by [

]a,' are reached. Comparing time traces over the

core clearly [ . If the 1 ]f'" is limiting, the [
]a,, symmetry line can be found in the same way as explained, by suppressing the [

]a'c
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LTR-NRC-07-62 NP-Enclosure

NRC RAI 6-19

Verify the numerical solution efficacy for stability analyses by performing a simple analysis whereby [[
]]. Provide the results of the

analysis indicating that the numerical solution technique does not damp the oscillation at the outlet of the
channel.

Westinghouse Response to RAI 6-19

The requested calculation with I
]a,c was performed. There is an I ]IC of the outlet temperature when the sinusoidal

temperature wave travels through the unheated channel. The result is [ ]a,c the number of
nodes in the channel. m ~--a, b, c
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NRC RAI 6-20

Describe how the DR acceptance criterion provides adequate protection against exceeding SAFDLs when
transient conditions may excite an instability at more limiting conditions than the steady state operating
point, for example during a LOFW event.

Westinghouse Response to RAI 6-20

The reload stability analysis verifies the core stability covering normal operation within the allowed
operating range, including anticipated feed water conditions. Uncertainties in reload stability analysis are
1 a1c. Fulfillment of the decay ratio acceptance criteria
ensure that the core is stable and thereby protects against exceeding the SAFDLs during normal operation.

Outside the conditions for Backup Stability Protection (BSP) stability verification,
]arc,
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NRC RAI 6-21- SEP

During the initial part of a transient response to a perturbation the dynamic behavior may be driven in part
by several oscillatory modes (some above the limit cycle depending on the size of the perturbation).
Describe any controls on the determination of the decay ratio that ensure only the limit cycle oscillatory
mode is considered in the determination of the decay ratio, update the topical to include this information.

Westinphouse Response to RAI 6-21

To verify that the most undamped mode is the only remaining in the time response, several [
I," are analyzed to check that the ] ]', constant. A measure of how good the

fit is, e.g. uncertainty in the I ]ac shall also be evaluated for all [ ] 2C.
The wide range of different initial perturbations, exiting different higher order modes, analyzed in RAI 6-
14 confirms the methodology.
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NRC RAI 6-22- SEP

Provide an assessment of POLCA-T and associated nuclear design codes to predict the radial power shape
observed in the [[ ]]. When performing plant and cycle specific
evaluations for Option III plants describe how the analysis is performed, specifically address the
determination of the symmetry plane for the oscillation.

Westinghouse Response to RAI 6-22

A comparison of the radial power distribution has been performed based on measured and calculated
LPRM-signals. The 'measured' radial power peaking factor is I a,b,c and both POLCA7 and
POLCA-T give [ ja,b,c . The deviation between the measured and the POLCA-T calculated radial
LPRM distributions is [ ]a,b,c (RMS), the I ]SC is also obtained by comparing
measurements with POLCA7 calculations. The difference between POLCA-T and POLCA7 calculations
is [ 1a,bc (RMS).

For Option III plants the current implementation of DIVOM utilizes [

]Ic to calculate DIVOM curves and OPRM setpoints. [
]a~c
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NRC RAI 6-23

Please evaluate the effect of the update interval for the spatial solution of the kinetics solver on the MCPR
for the range of transients being considered for POLCA-T. Does solving this equation every
amplitude/reactivity time step effect the results?

Westinuhouse Response to RAI 6-23

The very same I ]"'. The
time step is either constant or can vary within a user specified range versus time. See also the answer to
RAI 4-8, about time step selection. [

]1a7¢
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NRC RAI 6-24

Please evaluate the impact of using the implicit vs. semi-implicit thermal hydraulic solver on the MCPR
for the range of transients being considered for POLCA-T. What user guidance exists to help choosing
which solver to use and when? What are the effects of using the semi-implicit method in a component
connected to a component using the implicit method?

Westinghouse Response to RAI 6-24

The effect of implicit versus explicit time integration methods are discussed and a comparison is made in
paper ICONE 15-10033. Figures below show a co-plot implicit j ]a,b,c , different grade of implicitness
integration I 1 ,,b,c and the "exact" solution with a constant time step of 100 ms for the mass
flow rate variable.

a, b, c
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The figure below shows the I
ia,b,c.

- a, b, c

As mentioned in the answer to the RAI 6-23, [

j a,c

The standard time integration method is currently I

But depending on the application the user can alter it by changing the local theta parameter.

Mixing of time-integration methods for different cells and fluid paths are allowed but have never been
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The computational work is I ] ,,, so running with
second order time integration method is not a matter of computational speed, it is a selection to run with
highest accuracy.
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