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RAI 15.00.02-9S01

Provide the correlations used to calculate the values for the effective thermal exchange constants, al and
a2.

Westinghouse Response to RAI 15.00.02-9S01

al is the effective thermal exchange constant between the gas and the inside of the gas tank wall whereas
a2 is the effective thermal exchange constant between the gas in the water tank and water plus water tank.
The constants are [ 1a,c.

The effective thermal exchange constants are important for scram system where the water in the water
tank and the gas in the gas tank are at different temperatures. For instance, in [ 1ac, the gas is at
room temperature whereas the water in the water tank has a typical temperature around 240 'C. This
causes energy exchange between the gas and the water.

However, for the ABWR hydraulic scram system, the temperature of the gas and water is roughly the
same, which doesn't give rise to any substantial energy exchange. Also, the construction of the control
rod insertion system is such that there is a piston between the gas and the water. This does in practice
insulate the water from the gas, thus substantially reducing the value of t2.

A sensitivity study has been carried out to demonstrate that [
]ax . The case simulated is Load Rejection without Bypass using SVEA-96

Optima2 equilibrium core for the ABWR.
axc

As can be seen from the sensitivity study, the model is []C.
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RAI 15.00.02-20S01

The response to the original RAI provided the trends predicted by BISON for several plant parameters
such as pressure in the gas and water tanks during control rod insertion. Please provide a comparison of
the BISON predictions for pressure in the gas and water tanks, and the water level in the tank against the
corresponding plant data.

Westinghouse Response to RAI 15.00.02-20S01

Measurements from [ ]a," during normal operating conditions are shown below. The figures

show the water volume and pressure for the water tank. No measurements were made on the pressure in
the gas tank. The initial pressure in the reactor pressure vessel was 7.0 MPa and the initial gas tank
pressure was 13.5 MPa. The control rods insertion time for the test was 3.80 s and the predicted insertion

time using the advanced control rod hydraulic model was 3.91 s.

The pressure in the water tank as a function of time is shown in Figure 1.
axc

Figure 1: Pressure in the SCRAM water tank - BISON model prediction(SCRAM2) vs measured data
(354K_102).

The input of the advanced control rod hydraulic insertion model is best estimate plant data, however for
this simulation the initial water tank level and temperature has been adjusted to fit the initial conditions
from the measurement. The pressure increase after the opening scram valve correlates well with

measurement data. After about 1 second, the pressure peak has settled down and the pressures correlate
well, which indicates a good model prediction of the main line and branch lines.
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The water volume change in the tank is shown in Figure 2.

axc

Figure 2: Volume in the SCRAM water tank - BISON model prediction(SCRAM2) vs measured data
(354KA402 and 354KA412).

The stair shape of the data sample is due to the instrumentation sampling rate of the water level. The test
results show an initial increase in the water level. This is due to the water surface being deformed when
the gas jet hits the surface. After the initial increase in the level, the model predicts the change in water
volume well.

The overall response of the SCRAM model performs as expected. The model is able to adequately
predict the insertion of the control rods.
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RAI 15.00.02-24S1

Using the example cited (Figures 5.30 through 5.32 of CENPD-390-P-A) please explain whether
Westinghouse confirms biases of -100 pcm in Figure 5.30, -300 pcm in Figure 5.31 and -400 pcm in
Figure 5.32. If confirmed, please explain whether such a bias is eliminated through BISON model
generation or is it expected to be similar in BISON calculations. If this bias is present in BISON models,
please explain whether this bias is significant to transient performance (e.g., calculations of expected
control rod position) and if so, how this bias is considered; please state whether the methodology in the
response to RAI 25 SOI part c) in U7-C-NINA-NRC- 110079 is applicable. If it is, then please explain
how a bias in core reactivity is reflected in the calculation of the total uncertainty in the parameter of
interest (e.g., OLMCPR) and what value of the bias is applicable to ABWR.

Westinghouse Response to RAI 15.00.02-24S1

A priori to the start of the transient analysis calculations with BISON is to establish a steady state that is
consistent with the steady state core simulator in a proper manner. Westinghouse has, based on
experience, chosen to ensure that the core average axial power shape and kff in BISON and the steady
state core simulator are consistent. This is accomplished through the axial power shape fitting procedure
as described in RAI-15.00.02-21. Consequently, the possible biases and uncertainty in axial power shape
and core reactivity in steady state core simulator POLCA are directly inherited into the BISON
calculation through the axial power shape fitting procedure to define the starting point for the transient
analysis calculation.

To demonstrate that the axial power shape fitting procedure, that preserves the steady state core simulator
determined core axial power shape and keff, preserves the important factors for transient analysis with
BISON, a sensitivity study is carried out below.

The case simulated is Load Rejection without Bypass for the ABWR using a SVEA-96 Optima2
Equilibrium core. Three cases are simulated:

1. Nominal case: Axial power shape and keff from POLCA
2. +400 pcm: Axial power shape and keff from POLCA but an additive value of 400 pcm is added to

the POLCA determined keff

3. -400 pcm: Same case as 2 except that -400 pcm is used as the additive term.

The added term in the sensitivity study correspond to the maximum bias cited by the NRC in the RAI.

The results from the sensitivity study are shown in the following table.
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Case Peak APRM [%] Peak Steam dome ACPR [-]'
pressure [MPaA]

Nominal (1) 137.5 8.488 0.248
+400 pcm (2) 134.4 8.487 0.242
-400 pcm(3) 140.6 8.490 0.254

As can be seen from the sensitivity study, the change in the relevant figures-of-merit, caused by the
disturbance in POLCAs keff is relatively low. Thus, the sensitivity study demonstrates the robustness of
the axial power shape fitting procedure as the results are rather insensitive to the steady state core
simulator predicted krff. In this context, the steady state core simulator should be seen as a tool to initialize
BISON to a statepoint that is as close as possible to the 3D situation modeled in the steady state core
simulator.

1 ACPR is a difference between ICPR and CPRmin, where CPRmin corresponds to SLMCPR and is equal to 1.11 for all
three cases.
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Westinghouse Response to RAI 15.00.02-32, 15.00.02-34, 15.00.02-35 and 15.00.02-38

Westinghouse withdraws the request for review and approval for the steam condensation model. The
model is described in Section 3.5 of WCAP-17202-P Revision 0, pages 3-31 through 3-34. The model has
been withdrawn as it provides very minor benefits and only affects long term results. For this reason the
RAIs 15.00.02-32, 15.00.02-34, 15.00.02-35, and 15.00.02-38 will not be responded to.

Without crediting the steam condensation model, Appendix A of WCAP- 17202-P Revision 0 needs to be
modified to not include impact of the steam condensation model. The following graphs in Appendix A
will be changed in the approved version:

Figure 3 Generator load rejection test, main process parameters. The simulation time will be reduced to
60 seconds from 100 seconds.

Figure 4 Generator load rejection test, changes of pressure and level compared to initial level. The
simulation time will be reduced to 60 seconds from 100 seconds.

Figure 7 All MSIV closure, main process parameters. The simulation time will be reduced to 60 seconds
from 100 seconds.

Figure 8 All MSIV closure changes of pressure and level compared to initial level. The simulation time
will be reduced to 60 seconds from 100 seconds.

Since the steam condensation model is only activated after 60 seconds after scram, limiting the simulation
time to 60 seconds is sufficient to not take credit for the steam condensation model. Removing this model
will not affect the limiting results of the transient, only the long term response of the code. No other
figures in the topical report need to be updated since the model is not used in any other plots.
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RAI-15.00.02-39S1

It is stated that the Groeneveld correlation underestimates experimental data on post-dryout heat transfer
coefficient for low steam quality and the Bromley correlation underestimates experimental data for high
steam quality. Please explain how using a higher heat transfer coefficient as compared to the
underestimated value can be considered conservative for post-dryout heat transfer.

Westinghouse Response to RAI-15.00.02-39S1

As described in the response to RAI-15.00.02-39, Groeneveld and Bromley correlations are used to
calculate the heat transfer coefficient for high and low steam quality flows respectively. The low and high
quality flows are conceptually different, where the high quality post-dryout heat transfer is characterized
by fully evaporated liquid film, and the low quality heat transfer is characterized by thin vapor film
covering the heated walls. Transition between these two flow regimes occurs at thermodynamic quality
around x = 0. 1.

Ia.c

Switching to min(Bromley,Groeneveld), as indicated by the NRC would in fact lead to improper. capture
of heat transfer regime. A low-quality correlation would in that case be used for high quality flow and
vice versa.

The post-dryout model, presented in the LTR is developed to predict realistic values of heat transfer
coefficient. For the cases where conservative prediction of peak cladding temperature is required, the
same conservative PCT evaluation model, as presented in Figure 3-23 in the LTR is used.
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RAI-15.00.02-41S1

The response to the RAI stated that the main reason for the scatter in the prediction of peak cladding
temperature is due to uncertainty in the CPR correlation. However, the cladding temperature prediction
also includes the use of a post dryout heat transfer correlation and a rewet velocity correlation.
Consequently, the compensating errors/uncertainties in these correlations can also affect the predictions
of cladding temperature. Indeed, as shown in Figure 3-23 (of Supplement 4) and explained in the response
to RAI 15.00.02-42, the scatter in the SVEA-96 Optima2 experiment data can be bounded using
conservative multipliers for the post dryout heat transfer correlation and the rewet velocity correlation.
Therefore, please discuss the contribution of post dryout heat transfer model and the rewet velocity model
to the scatter observed in Figure 3-22.

Westin2house Response to RAI-15.00.02-41S1

The fact that the scatter in the prediction of peak cladding temperature is caused primarily due to
uncertainty in the CPR correlation may be observed by comparing Optima2 and Optima3 dryout
experiments. In BISON/SLAVE simulations of these experiments, transparent heat transfer correlation
(modified Groeneveld) and rewet correlation (FIX-II) were consistently used. The only difference
between these datasets is the dryout correlation (Optima2 type correlation for Optima2 tests and Optima3
type correlation for Optima3 tests). Significant scatter in Optima2 experiments, with its corresponding
dryout correlation, is observed, while the scatter is significantly lower for Optima3 experiments with its
corresponding correlation.

Optima2 dryout correlation was developed following the traditional critical quality-boiling length type
correlation. Optima3 dryout correlation is a new correlation type developed by Westinghouse which more
effectively capture the physical characteristics of the dryout phenomenon as well as observed trends in
critical power. The correlation for Optima3 is a more mechanistic dryout correlation with significantly
fewer optimized coefficients.

The post dryout heat transfer and rewet velocity model are expected to have a minor contribution to the
scatter observed in Figure 3-22. In order to confirm that the post dryout heat transfer correlation and rewet
velocity correlation do not have a significant effect on the scatter in Figure 3-22, a sensitivity study was
performed where the following cases were investigated:

1. Validation data from Figure 3-22 are re-run without the rewet correlation.
2. Validation data from Figure 3-22 are re-run with increased post dryout heat transfer coefficient.

This is done by applying a multiplier [ Ia"c on the post dryout heat transfer coefficient
calculated by the modified Groeneveld correlation.

3. Validation data from Figure 3-22 was re-run with decreased heat transfer coefficient. This was
done by applying a multiplier [ ]a~c on heat transfer coefficient calculated by the modified
Groeneveld correlation.

The results from the sensitivity study are presented in Table 1.
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Case Average bias [°C] Standard deviation [°C]
Figure 3-22 in WCAP-17202-P F-a,x
Evaluation without rewet model
Evaluation with HTC multiplier
1 1___1_1
Evaluation with HTC multiplier

Table I - Sensitivity study, average bias and standard deviation for the difference between predicted and
measured peak cladding temperatures, SVEA-96 Optima2 FRIGG experiments

As shown in Table 1, the rewet model influences the average bias. It has however only a minor influence
on the scatter observed in Figure 3-22 in the LTR.

The influence of the post dryout heat transfer correlation on the standard deviation is slightly larger than
the rewet velocity model. However, the difference in the standard deviations is still negligible as
compared to the absolute magnitude of the standard deviation itself. Based on this study the contribution
of the rewet velocity model and the post dryout heat transfer model to the scatter seen in Figure 3-22 has
been shown to be small.

Page 9 of 9



Rast for Withholding Proprietary Information

Westinghouse

U.S. Nuclear Regulatory Commission
Document Control Desk
11555 Rockville Pike
Rockville, MD 20852

U7-C-NINA-NRC-130056
Attachment 3

Westinghouse Electric Company
Engineering, Equipment and Major Projects
1000 Westinghouse Drive
Cranberry Township, Pennsylvania 16066
USA

Direct tel: (412) 374-4643
Direct fax: (724) 720-0754

e-mail: maurerbf@westinghouse.com
Proj letter: WEC-NINA-2013-0028

CAW-13-3826

October 7, 2013

APPLICATION FOR WITHHOLDING PROPRIETARY
INFORMATION FROM PUBLIC DISCLOSURE

Subject: "Additional Responses to the NRO RAIs for WCAP-17202, 'Supplement 4 to BISON Topical
Report RPA 90-90-P-A"' (Proprietary)

The proprietary information for which withholding is being requested in the above-referenced report is
further identified in Affidavit CAW-13-3826 signed by the owner of the proprietary information,
Westinghouse Electric Company LLC. The affidavit, which accompanies this letter, sets forth the basis
on which the information may be withheld from public disclosure by the Commission and addresses with
specificity the considerations listed in paragraph (b)(4) of 10 CFR Section 2.390 of the Commission's
regulations.

Accordingly, this letter authorizes the utilization of the accompanying affidavit by Nuclear Innovation
North America (NINA).

Correspondence with respect to the proprietary aspects of the application for withholding or the
accompanying affidavit should reference CAW-13-3 826, and should be addressed to James A. Gresham,
Manager, Regulatory Compliance, Westinghouse Electric Company, Suite 310, 1000 Westinghouse
Drive, Cranberry Township, Pennsylvania 16066.

Very truly yos,

fJames A. Gresham, Manager

Regulatory Compliance

Enclosures
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AFFIDAVIT

COMMONWEALTH OF PENNSYLVANIA:

ss

COUNTY OF BUTLER:

Before me, the undersigned authority, personally appeared James 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:

James AA. Gresham, Manager

Regulatory Compliance

Sworn to and subscribed before me

this 7th day of October 2013

Notary Public

COMMONWEALT Hn OF PEIN SY 1111
fNotarlal Seal

Anne M. stegma,,, Notary Public

EBRP" E NNS 'vA TRO OF NOTARIC
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(1) I am Manager, Regulatory Compliance, in Engineering, Equipment and Major Projects,

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 rule making proceedings, and am

authorized to apply for its withholding on behalf of Westinghouse.

(2) I 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

Proprietary Information from Public Disclosure 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 fiom 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
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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.

(d) It reveals cost or price information, production capacities, budget levels, or

commercial strategies of Westinghouse, its custorners 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 systern 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 that 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.
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(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.

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

appropriately marked in "Additional Responses to the NRO RAls for WCAP-17202,

'Supplement 4 to BISON Topical Report RPA 90-90-P-A"' (Proprietary), for submittal to the

Commission, being transmitted by South Texas Project Nuclear Operating Company

(STPNOC) letter and Application for Withholding Proprietary Information from Public

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

Westinghouse is in response to the NRC questions as part of the NRC's review of

WCAP-17202-P and may be used only for that purpose.

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

(a) Assist the customer in obtaining NRC review of the supplement to the BISON

topical report.
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Further this information has substantial commercial value as follows:

(a) Its use by a competitor would improve their competitive position in the development

of transient analysis methodologies.

(b) The information requested to be withheld reveals the distinguishing aspects of a

methodology which was developed by Westinghouse.

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 technical evaluation justifications 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.

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)(1).

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.


