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To 
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Dated February 12, 1988



"Reload Safety Evaluation Methods for Application to 
Kewaunee, Revision 1," February 1987 (FIN A-3834) 

Request for Additional Information 

1. Describe how the present Reload Safety Evaluation Methods (RSEM) differ 
from the January 1979 version, and discuss the reasons for preparing a 
revised version of RSEM.  

Response 

The present RSEM are very similar to those submitted in the 1979 report.  
Key sensitive physics parameters and their required inequalities are for 
the most part unchanged. A significant revision to the safety analysis 
methods is the conversion from COBRA-IV to VIPRE-01 as the primary code for 
fuel thermal hydraulic analysis. The revised topical report discusses the 
sensitivity studies performed during the development of the VIPRE-01 model 
inputs.  

Since 1979 WPS has developed RETRAN-02 as an additional system analysis 
code and has acquired experience in the development and application of best 
estimate transient analyses. Portions of the revised report discuss these 
subjects and present selected results.  

Finally, the DYNODE-P model, the primary system analysis code, has 
undergone several upgrades since the 1979 report. The current code version 
used to generate the transient results in the revised report is DYNODE-P 
Version 5.4. The DYNODE-P Version 5.4 manual was provided to further 
describe this upgrade (1).  

The upgraded methods presented in the revised version of RSEM provide WPS a 
more complete and technically accurate evaluation of the performance and 
safety of the reload core. The major reason for the submittal of the 
revised report is to present transient analysis results using the current 
WPS methods and codes. WPS intends to use these methods and codes to sup
port reload designs and Technical Specification revisions as required.
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2. Since the Updated Safety Analysis Report (USAR) and the Kewaunee RSEM 
employ distinct methodologies, Kewaunee RSEM safety analyses of reload 
cores that use the USAR as a reference analysis must ensure the following: 

(a) The differences in biases and reliability factors in the two methods 
are accounted for.  

(b) The definitions of safety analyses parameters used in the Kewaunee 
RSEM are consistent with those used in the USAR.  

How does Wisconsin Public Service Corporation (WPS) ensure (a) and (b) 
above? 

Response 

The Kewaunee USAR transient analyses are bounding analyses in which core 
and system parameters are assumed to be at conservatively limiting values.  
Additional biases and uncertainties, if any, are indeterminate. However, 
the results presented in the USAR represent the worst case results which 
were found acceptable to the NRC at the time of licensing.  

The RSEM require best estimate core safety parameter analyses assuming core 
configurations which are consistent with the evaluated transients. Biases 
and reliability factors are conservatively applied to the RSEM analysis 
results to account for model uncertainties. These uncertainty factors are 
determined by statistically comparing model predictions to measurements.  
The RSEM bias and reliability factors ensure conservative results with 
respect to plant responses. This is independent of the USAR analysis 
results. Therefore, by comparison of reload safety analysis results to 
bounding results which have been accepted as our licensing basis, we 
ensure that the actual plant performance under Chapter 14 assumptions will 
also remain acceptable.  

The definition of safety analysis parameters in the USAR are not presented 
in much detail. However, many of the basic parameters are elementary and 
are not subject to interpretation or inconsistency (i.e., FAH). The 
definition and application of the parameters presented in Section 2 of the 
Revised RSEM Report have been verified through comparison of more detailed 
descriptions of the USAR analyses during the first four cycles of opera
tion. These reloads were supported by Westinghouse, and reload safety ana
lysis and core reload management reports were provided. These four reload 
safety analyses were duplicated by WPS and verified as consistent. In 
addition, prior to taking over responsibility for this activity, WPS 
contracted Westinghouse to provide formal instruction to WPS personnel in 
Westinghouse Reactor Safety Analysis methods in January, 1977. The results 
of this training were used to ensure consistency between reload evaluation 
methods.
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3. Has WPS analyzed all the accidents discussed in the USAR, using the methods 
described in the Kewaunee RSEM Report, and determined that the design bases 
are met for the reference core? 

Response 

WPS has analyzed the majority of accidents discussed in the USAR including 
all RSE design basis (limiting) events with the exception of LOCA. In some 
cases, if a specific accident was determined to be bounded by another acci
dent of the same class, the accident was not analyzed. By analysis of a 
limiting transient of each class as a minimum, WPS demonstrated and docu
mented in the RSEM the ability to adequately understand and model the per
tinent phenomena. The following list of USAR events identifies the 
accidents which have been analyzed by WPS. For all the accidents analyzed, 
the design bases were shown to be adequately met.  

For a reload core, the design bases are verified provided the inequalities 
required by the RSEM are satisfied for each transient event. If the RSEM 
conditions are not satisfied, the transient is re-analyzed using a set of 
parameters which provides for a conservative calculation for the specific 
reload, and the results are compared to the evaluation criteria. Thus, 
should an accident which has not been specifically analyzed be required to 
be re-analyzed for a reload, WPS will analyze the accident at that time.
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USAR Chapter 14 Accidents 
RSEM Report WPS 

USAR Section Section Analyzed 

14.1.1 Uncontrolled RCCA Withdrawal From a Subcritical 
Condition 3.1 yes 

14.1.2 Uncontrolled RCCA Withdrawal at Power 

Fast Rate 100% Power 3.2 yes 
Slow Rate 100% Power 3.2 yes 
Fast Rate 60% Power 3.2 yes 
Slow Rate 60% Power 3.2 yes 

14.1.3 RCC Assembly Misalignment 

G-7 dropped 3.4 yes 
J-10 dropped 3.4 yes 
K-7 dropped 3.4 yes 
H-8 dropped 3.4 yes 
L-8 dropped 3.4 yes 
Bank D fully inserted w/one RCCA fully withdrawn 3.3 yes 

14.1.4 Chemical and Volume Control System Malfunction 

Dilution during refueling 3.5 
Dilution during startup 3.5 
Dilution at power - automatic control 3.5 
Dilution at power - manual control 3.5 yes 

14.1.5 Startup of an Inactive Reactor Coolant Loop 3.6 yes 

14.1.6 Excessive Heat Removal Due to FW System Malfunctions 

BOL no control 3.7 yes 
EOL control 3.7 

14.1.7 Excessive Load Increase Incident 

BOL no control 3.8 yes 
EOL no control 3.8 
BOL control 3.8 
EOL control 3.8 yes 

14.1.8 Loss of Reactor Coolant Flow 

Two-pump trip 3.11 yes 
One-pump trip 3.11 yes 
Locked rotor 3.12 yes
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RSEM Report 
USAR Section Section 

14.1.9 Loss of External Electrical Load 

BOL no control 3.9 
EOL no control 3.9 
BOL control 3.9 
EOL control 3.9 

14.1.10 Loss of Normal Feedwater 3.10 

14.1.11 Loss of AC Power to the Plant 3.10 

14.2.1 Fuel Handling Accidents 

Dropped assembly or RCCA 3.13 
Assembly stuck inside the reactor vessel 3.13 
Assembly stuck in the penetration valve 3.13 
Assembly stuck in the transfer tube or carriage 3.13 

14.2.2 Accidental Release - Recycle or Waste Liquid N/A 

14.2.3 Accidental Release - Waste Gas 

Gas decay tank rupture N/A 
Volume control tank rupture N/A 

14.2.4 Steam Generator Tube Rupture N/A 

14.2.5 Rupture of a Steam Pipe 

Downstream of flow restrictor 3.14 
Upstream of flow restrictor 3.14 
Downstream of flow restrictor - loss of power 3.14 
Upstream of flow restrictor - loss of power 3.14 
Spurious opening of a safety valve 3.14 

14.2.6 RCC Assembly Ejection 

BOL full power 3.15 
EOL full power 3.15 
BOL zero power 3.15 
EOL zero power 3.15 

14.2.7 Turbine Missile Damage to Spent Fuel Pool N/A 

14.3.1 Loss of Reactor Coolant From Small Ruptured Pipes 
or From Cracks in Larger Pipes 

Four-inch 3.16 
Six-inch 3.16 
Three-inch 3.16 

14.3.2 Major Reactor Coolant Pipe Ruptures 3.16

WPS 
Analyzed 

yes 
yes 
yes 
yes 

yes 

yes

yes 
yes 

yes 

yes 
yes 
yes 
yes
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4. For each accident discussed in the Kewaunee RSEM Report, how does WPS 
determine that the set of safety analysis parameters discussed in the sec
tion on Reload Safety Evaluations is complete? In other words, how does 
WPS determine that variations in the value of a parameter not included in 
the set does not affect the consequences of the accident? 

Response 

The determination of the set of safety analysis parameters for each tran
sient and accident considered in the Reload Safety Evaluation process has 
been made on the basis of two factors--namely, prior experience and 
training (see response to Question 2) of the engineers who established 
these sets, and computational results obtained from sensitivity studies 
performed specifically for the Kewaunee Plant. These determinations were 
made from a complete set of physics parameters and are based on the impor
tance of each relative to affecting the results for the parameters which 
relate to the specific acceptance criteria as defined for each event in the 
RSEM topical report.  

In addition, WPS has compared the RSEM parameter lists with the 
Westinghouse Reload Safety Evaluation Methodology (Reference 3) and found 
them to be consistent. Additional information in this regard is presented 
in the response to Question 2.
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5. Table 1 contains a partial list of accidents discussed in the Kewaunee RSEM 
Report. Also listed for each accident are safety analysis parameters that 
are not included in the set of safety analysis parameters discussed in the 
reload safety evaluation of the accident, even though these parameters are 
expected to have a non-negligible effect on the consequence of the acci
dent. Justify the omission in each case.  

Table 1: List of Accidents and Omitted Safety Analysis Parameters 

Accident Omitted Parameter(s) 

Uncontrolled RCCA Withdrawal * 
from Subcritical Condition 

Control Rod Misalignment aD, aM, integral and 
differential RCCA worths 

Loss of Reactor Coolant Flow 8, initial fuel temperature 

Loss of Reactor Coolant Flow- initial fuel temperature 
Locked Rotor 

Main Steam Line Break F0 

Control Rod Ejection, Doppler weighting factor 

Loss of Coolant Accident fuel rod temperature, fuel rod 
internal pressure, decay heat, 
densification spike factor, 
axial rod shrinkage 

Response 

A review of Table 1 in the Request for Additional Information indicates the 
following: 

(a) Uncontrolled RCCA Withdrawal from Subcritical Conditions 

This transient has a low probability for realistic positive reactivity 
insertion rates which would result in a prompt critical condition 
prior to reactor trip. In this case, as described in Section 3.1.2 of 
the Revised RSEM Report, the transient core power response is relati
vely insensitive to t* and is determined predominantly by the yields 
and decay constants of the delayed neutron precursors.  

However, since this event is normally analyzed with ultra-conservative 
reactivity insertion rates in which prompt criticality is achieved, Z* 
Is an important parameter, and as such, should be included in the RSE 
comparisons. Section 3.1.5 of the report will be revised to include 
this parameter.
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(b) Control Rod Misalignment 

This event is analyzed with steady-state methods since the analysis 
relates to either static rod misplacements or events which occur over 
time periods which are long compared to dynamic effects. Events 
relating to rapid rod motion are considered in the analyses involving 
control rod withdrawal, ejection, and drop. Thus, the parameters 
given in Table 1 do not affect the results.  

(c) Loss of Reactor Coolant Flow 

This event is analyzed at full power conditions with a conservatively 
small moderator temperature coefficient. The result is that only 
small power level changes occur prior to scram. Thus, o will have a 
very small impact on the power and heat flux responses since the mini
mum DNBR occurs shortly (within 1 second) after scram.  

WPS recognizes the importance of fuel temperature in maximizing the 
heat flux response in the transient analysis. However, since fuel 
temperature is governed by power distribution limits it is not con
sidered directly reload dependent. Also, the initial fuel temperature 
of the hot spot does not impact this analysis since the acceptance 
criteria preclude the occurrence of DNB during the event.  

(d) Loss of Reactor Coolant Flow-Locked Rotor 

Some percentage of fuel rods experience DNB in this event when it is 
analyzed with the conservative RSEM assumptions and, thus, initial 
fuel temperature will impact the transient hot spot analysis results.  
The hot spot fuel temperature transient analysis assumes a conser
vatively high initial value which bounds all reload cores.  

Since fuel temperature is not directly reload dependent (see response 
to Question 5(c)), it is excluded from the RSEM comparisons.  

(e) Main Steam Line Break 

Currently, the acceptance criterion relating to fuel damage which WPS 
has adopted for this accident is that no fuel rods will experience 
DNB. Thus, FQ, which would primarily affect the post-DNB fuel tem
perature response, is not of consequence for the WPS analysis.  

(f) Control Rod Ejection 

The Doppler Weighting Factor is a major parameter for use in the tran
sient analyses to predict the correct plant response when 3-D models 
are not employed. However, for the reload evaluation, the unweighted 
value is computed for the core and compared to the unweighted value 
used in the bounding transient analyses. Refer to the response to 
Question 15 for additional information in this regard.
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(g) Loss of Coolant Accident 

The LOCA analysis is currently contracted by the reload fuel vendor.  
As a result, the fuel vendor places restrictions on plant operation 
(e.g., Technical Specification power distribution limits) which ensure 
that the fuel is maintained within the assumptions of the LOCA analy
sis. A reload core is acceptable provided the fuel adequately meets 
these constraints at all allowable operating conditions in the cycle 
(see response to Question 16).  

The parameters identified in Table 1 for this accident do have a 
significant impact on the analysis results. However, these parameters 
relate to the thermal hydraulic and mechanical design aspects of the 
fuel (with the exception of decay heat) and not the physics aspects.  
The WPS RSEM cover only the latter parameters. Although not expli
citly reviewed for the reload, these parameters are adequately bounded 
by the LOCA analysis assumptions, provided the applicable operating 
restrictions are adhered to.  

6. Provide estimates for the uncertainties in the following calculated results 
for accidents analyzed with DYNODE-P: 

(a) maximum vessel pressure 
(b) minimum DNBR 
(c) maximum fuel temperature 

Response 

Rigorous analyses of the uncertainties in the maximum reactor vessel 
pressure, minimum DNBR, and maximum fuel temperature which are obtained for 
accidents analyzed with DYNODE-P could be provided on the basis of exten
sive sensitivity studies. However, reasonable estimates that are based on 
the conservative inputs used, can be justified in light of the following 
considerations: 

(a) The methodology which has been developed has been appropriately 
qualified by comparisons with other approved licensing results (USAR) 
and plant data.  

(b) All the analyses which are performed with DYNODE-P are based on 
bounding calculations in which each important parameter is set to a 
limiting value which includes the uncertainty. As an example, the 
Locked Rotor system analysis assumes an initially high pressurizer 
pressure of 2280 psia, while the corresponding hot channel analysis 
assumes an initially low value of 2220 psia.  

Since VIPRE-01 inputs are taken directly from DYNODE-P, conservatisms 
are included in the calculation of DNBR. In addition, the DNBR limit 
is conservatively set to 1.3 to ensure with 95% probability at a 95% 
confidence level that DNB is avoided.
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This deterministic method is conservative as opposed to a less conser
vative method in which the uncertainties are combined in a statistical 
manner. Therefore, no additional penalties need be applied to the 
results of the analyses, which are based on DYNODE-P, to account for 
these uncertainties.  

(c) Reasonable estimates of uncertainties are: 

- Maximum Vessel Pressure +2%, determined from plant and USAR tran
sient comparisons.  

- Minimum DNBR +10%, determined by combining uncertainties of DNBR
related parameters at MDNBR conditions.  

- Maximum fuel temperature +5%, determined by comparison to detailed 
fuel rod codes such as COMETHE and ESCORE.  

7. What are the margins of instrumentation error in coolant temperature, 
pressure and flow rate, and reactor power that are allowed in the DYNODE-P 
analyses? 

Response 

The DYNODE-P input assumptions are consistent with the USAR (i.e., input 
values are set to conservatively determined bounding values). DYNODE-P 
allows for a margin of instrument error equal to: +40F coolant temperature, 
+2% reactor power, and +30 psi primary pressure. Reactor coolant flow rate 
is assumed to be approximately 8% lower than plant measured flow rates.  
VIPRE, since it derives its system operating input directly from DYNODE, 
assumes the same input values.  

8. How is Case #3 discussed in Section 2.5 (Shutdown Margin) utilized in con
servatively adjusting the shutdown margin? 

Response 

Case #3 is used in conjunction with Case #2 to derive the worth of the 
control rods at hot zero power core conditions assuming all rods move from the full power insertion limit to the fully inserted position. Ten percent 
of this rod worth is then conservatively applied to the calculated shutdown 
margin to account for the rod worth uncertainty. At startup, the predicted 
rod worths must be within 10 percent of measured worth to verify the 
10 percent uncertainty.
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9. How is axial peaking within a node accounted for in the determination of 
FQ (Section 2.7)? 

Response 

Axial peaking in a node is accounted for by applying statistical factors to 
the nodal calculated power. These statistical factors are derived from 
comparisons of measured to predicted reaction rates using the previous 
three operating fuel cycles. A description of these statistical factors is 
provided below. A more detailed discussion can be found in Reference 2.  

Each flux map consists of 61 measured axial data points in 36 instrumented 
radial core locations. These 61 values are grouped into approximately 3 
points per -node (a node is one foot in length). Reaction rates are 
computed by the nodal model and compared to the measured values from flux 
maps. Two sets of 24 factors are derived from these comparisons. The 
first set, D1, is used to split the 'nodal calculations axially into half
nodes and is derived as the average ratio of the calculated reaction rate 
in the half node at level L (L=1 to 24) to the average measured reaction 
rate in the half node. The second set, D2, is used to calculate the peak 
reaction rate within the half-node and is derived as the average ratio of 
the peak measured reaction rate to the average measured reaction rate 
within the half-node at level L. Thus, axial peaking is accounted for in 
the determination of FQ by applying D1 and D2 to the nodal calculated 
power.  

10. How was the importance factor (I) conservatively determined to be 0.97 
(Section 2.9)? 

Response 

The adjoint flux (importance flux) solution to the diffusion equation model 
of KNPP reactor cores was used to estimate the spatial importance of the 
delayed neutron yields. A 10% uncertainty is applied directly to the 
importance factor. This uncertainty is combined with other uncertainties 
to account for variations in spectrum, isotopes, etc. to yield a total 
uncertainty of 3% on delayed neutron fraction. (Refer to the response to 
question 11.) Additional detail can be found in Section 3.8 of Reference 
2.  

The calculated delayed neutron kinetics constants, with a 0.97 importance 
factor have yielded acceptable results during startup testing of the pre
vious reload cores. These values are used for reactimeter input and the 
results are compared to independent reactivity measurements such as boron 
concentration.  

11. Supply the bias and reliability factor for each safety analysis parameter 
discussed in Section 3.0.  

Response 

The bias and reliability factors used in the Cycle 13 reload safety eva
luation are shown below:
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Parameter Reliability Factor Bias 

FAH 3.6% 0 

Rod Worth 10.0% 0 

Moderator 
Temperature 
Coefficient 4.68 PCM/OF 1.1 PCM/*F 

Doppler 
Coefficient 10.0% 0 

Boron Worth 5.0% 0 

Delayed Neutron 
Parameters 3.0% 0 

FQN Reliability Factors 

Core Level RF (%) 

1 (Bottom) 19.94 
2 8.46 
3 5.82 
4 5.46 
5 5.74 
6 5.09 
7 4.92 
8 5.34 
9 5.06 
10 5.45 
11 4.93 
12 5.00 
13 4.55 
14 4.60 
15 4.53 
16 4.60 
17 4.69 
18 4.69 
19 5.42 
20 5.65 
21 8.17 
22 7.81 
23 15.09 
24 (Top) 15.57
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12. Justify augmenting a local peaking factor such as FO or FAH with a global 
parameter such as T, the technical specification tilt limit (Section 3.0).  

Response 

The statistically determined local peaking augmentation factors will have 
inherently Included any small core tilts (typically on the order of 0.5%) 
that may have been present during the measurements of the reaction rates 
(see response to question 9). However, since the excore detector quadrant 
power tilt monitor is set to alarm at 2%, slightly higher local peaking 
factors could be present between monthly core surveillance without a 
corresponding alarm.  

Increasing the peaking factor linearly by 2% is adequate given that there 
would not be any local perturbation such as a control rod misalignment or 
a large uncertainty in the excore instrumentation setpoint caused by 
drift.  

In the first case, the rod position deviation monitors alarm if control 
rods are not within a few steps of their demand signal. Additionally, 
individual rod position indicators are checked at least once each shift as 
required by technical specifications.  

In the second case, at least once a quarter surveillance is performed on 
the excore Nuclear Instrument System (NIS) detectors. According to the 
surveillance procedure, the excore detectors are calibrated to the movable 
incore detector (MID) flux measurements. This calibration normally elimi
nates any excore detector tilt caused by detector drift. WPS operating 
experience has shown that the excore detector tilt will typically increase 
from 0% to, at most, 0.3% between calibrations.  

Thus, it is highly unlikely that a control rod misalignment or a core tilt 
of any significance could go undetected. A multiplier of 2% on local 
peaking factor, in addition to the statistical uncertainty factors, pro
vides a conservative margin on peaking factor predictions to cover opera
tion with small credible tilts.  

13. Over what ranges is the xenon distribution varied to determine the xenon 
distribution that causes the minimum shutdown margin (Section 3.1.4 (d)? 

Response 

There are a number of xenon distributions assumed in the search for the 
reload minimum shutdown margin. In the axial direction, xenon distribu
tions are varied from 'a very negative axial offset (more flux in the bot
tom of the core) to a very positive axial offset (more flux in the top of 
.the core). These axial distributions are applied to both full and zero 
power conditions. Different xenon concentrations are also examined in the 
shutdown margin evaluation. No xenon, equilibrium xenon, and transient 
xenon including peak xenon after shutdown and transient xenon after 
control rod movement are examples of the distributions analyzed.
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WPS reload core evaluation experience has demonstrated that typically the 
minimum shutdown margin will occur at the end of cycle at full power in a 
positive axial offset core condition. This configuration has yielded the 
minimum shutdown margin for previous operating cycles.  

14. Why is the Control Rod Drop accident not analyzed assuming automatic as 
well as manual mode of control (Section 3.4.1)? Describe in detail the 
analysis performed to determine (a) the least rod worth that will trip the 
negative flux rate scram system, and (b) the consequences of the transients 
for which a trip does not occur. Specify how key safety parameters are 
chosen in both parts of the analysis to ensure conservatism. How are the 
rod drop concerns contained in the letter dated November 28, 1979, from the 
Nuclear Regulatory Commission to affected utilities addressed? 

Response 

In November, 1979 Westinghouse notified NRC and affected licensees of a 
concern that FSAR analyses of the control rod drop events may not represent 
the most limiting DNB ratio, since a reactor trip on negative flux rate 
could not be assured in all cases. A meeting was held with NRC and an 
interim solution was agreed upon (4). WPS committed to the interim solu
tion and has procedures in effect which implement it (5).  

In summary, since the automatic rod control is administratively limited by 
constraints on power (less than 90%) and control rod bite (greater than 215 
steps), the concomitant power overshoot is mitigated. The consequences of 
a rod drop event under these restrictions are therefore as currently 
described in Section 3.4.1 (i.e., no reactor trip and no power overshoot 
assumed). Thus, the current analyses in manual control is sufficient to 
bound the operating restrictions in effect.  

WPSC has participated in a Westinghouse Owners Group study to establish a 
generic methodology which could be used to analyze reload cores for the 
dropped rod event without a direct reactor trip. This methodology is 
currently under NRC review (6). Upon NRC approval of this methodology, our 
intent is to incorporate it into the cycle-specific reload analyses proce
dures and thereby eliminate the need for the current restrictions on auto
matic rod control. Since this analysis does not take credit for the 
negative rate trip, development of calculational procedures to analyze sen
sitivity of the rate trip to dropped rod worth woul.d not be germane at this 
time.
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15. What was the control rod ejection velocity assumed in the analysis of the 
Control Rod Ejection accident? Justify the use of Doppler weighting fac
tors of 1.3 and 1.6 at zero power and full power, respectively (Section 
3.15.2) 

Response 

The control rod ejection velocity is assumed to be 120 ft/sec (i.e., the 
time to eject a fully inserted control rod is 0.1 sec).  

The values of the Doppler weight factors of 1.3 and 1.6 which are given in 
Section 3.15.2 were the values which were obtained for the model during 
the qualification phase (i.e., comparison to USAR analyses). When a three
dimensional space-time kinetics calculation is not performed, these 
weighting factors are applied to the core average doppler reactivity to 
account for spatial feedback effects.  

For reload-specific evaluations, the unweighted Doppler reactivity coef
ficient is computed for the reload core and compared to the unweighted 
value used as input to the rod ejection transient analysis.  

In the case that it is necessary for WPS to perform reload specific tran
sient analyses for this accident, the Doppler reactivity feedback parameter 
which will be input to DYNODE-P will be conservatively calculated using the 
3-D nodal code and will thereby account implicitly for the weight factor.  

16. Describe the review process that the current docketed analysis of the loss 
of coolant accident undergoes to determine its applicability to a given 
reload cycle (Section 3.16.3).  

Response 

The fuel vendor responsible for the LOCA analysis reviews the plant per
formance and operational characteristics and the Technical Specifications 
for the proposed reload. Provided there are no changes which affect the 
LOCA results or which allow the plant or fuel to be outside the LOCA 
assumptions, the current docketed LOCA analysis is applicable to the 
reload cycle.  

The reload designer must verify that the reload-dependent parameters are 
adequately bounded by the LOCA analysis assumptions. Since the reload 
design is constrained by the design inputs such as fuel design, Technical 
Specifications, and safety analyses (including LOCA analysis), there are 
few parameters under control of the reload designer which can impact the 
LOCA analysis. (Refer to the response to Question 5g).  

As described in Section 3.16, the parameters determined by the reload 
which are sensitive to LOCA analyses are scram worth, FAH, and FQ. The 
bounding scram curve is input into the LOCA analyses. This is the same 
bounding scram curve used in the non-LOCA transients. The review of scram 
reactivity in regard to LOCA is, therefore, done as described in Sections 
3.16.4 and 3.16.5.
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Peaking factors are analyzed at various conditions ranging from beginning 
of cycle to end of cycle. The maximum values are chosen from those core 
conditions allowed by Technical Specifications (T.S. Section 3.10). These 
constraints are power distribution control strategy, control rod insertion 
limits, and maximum peaking factor limits.  

The FQ values, including the reliability factors, at each core elevation 
are chosen as the maximum under equilibrium conditions from the cases 
described above. A conservative function, V(z), is applied at each eleva
tion to account for non-equilibrium axial power variations. This function 
was determined by investigating the changes in FQ during core axial power 
perturbations induced by the combination of power and control rod 
maneuvers (further detail can be found in Reference 12 to the RSE methods 
topical). The resultant axial distribution of FQ is compared to the 
limiting distribution used in the LOCA analyses. This limiting LOCA input 
is depicted as the solid line in figure 3.17.1 of the RSEM topical.  

The current docketed loss of coolant analysis is applicable to the reload, 
provided these above reload sensitive parameters are bounded by LOCA ana
lyses assumptions.  

17. Has the fuel misloading accident been analyzed for the Kewaunee Nuclear 
Power Plant? 

Response 

WPS has not analyzed the fuel misloading accident because adequate 
multiple controls are in place to ensure proper loading of the reactor 
core. These controls include: 

(a) WPS reviews the core shuffle procedure prepared by Westinghouse and a 
WPS representative monitors the fuel movement to assure compliance 
with the procedure.  

(b) After the reload, a video-taped map is made and reviewed by 
Westinghouse, WPS Operations, WPS Reactor Engineering, and WPS QC.  

(c) A spent fuel pool piece count is performed after the reload to verify 
the spent fuel pool inventory. Additionally, once per year the spent 
fuel pool is video-tape mapped to verify fuel assembly and insert 
locations.  

(d) Throughout fuel movement, a WPS Senior Reactor Operator is present on 
the manipulator crane.  

In the unlikely event of a power distribution or reactivity anomaly, the 
records generated by the above controls would be reviewed and any discre
pancy would be analyzed specifically.

j
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18. What quality assurance program does WPS intend to use to ensure consistency 
in the application of VIPRE-01? 

Response 

WPS currently uses VIPRE-01 MOD-01, which is the version reviewed and 
approved by NRC. To ensure consistency in application of VIPRE-01 for 
safety analyses, WPS intends to abide by the quality control procedures 
established by EPRI and which the Utility Group for Regulatory Approval 
committed to for the VIPRE-01 code (see Section 2.6, Reference 10 of WPS 
RSEM Report).  

Internal responsibilities for control of the computer codes are under the 
auspices of the WPS Operational Quality Assurance Program which requires 
compliance with ANSI/ASME N45.2.11 and 10CFR50, Appendix B. Implementation 
is required to be by written procedure.  

VIPRE-01 will be controlled by Fuel Management Procedures 
(specifically, FMP series 5.3) which govern control and documentation of 
computer codes. These procedures are audited annually by WPS Quality 
Assurance and have been reviewed by NRC as well (see Reference 7, RSEM 
Report). Future modifications to VIPRE-01 will be performed under the FMP 
controls and in accordance with EPRI procedures as upgraded versions become 
available.
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19. If a profile fit subcooled boiling model (such as LEVY and EPRI models) 
which was developed based on steady state data, is used in boiling tran
sients, care should be taken in the time step size used for transient ana
lysis to avoid the Courant number less than 1.0.  

Response 

The WPS VIPRE-01 model uses the profile fit LEVY subcooled void correla
tion. Courant number (Nc) is ensured greater than 1.0 for all transient 
events by selecting time step sizes which are greater than the bounding 
minimum time step. This bounding minimum time step is derived using the 
minimum velocity transient event, the locked rotor accident.  

A review of the locked rotor analysis results indicates that the minimum 
velocity in the core during the transient, including uncertainties, is 
approximately 6.3 ft/sec. Since Nc must be greater than 1.0, the limiting 
time step size is computed as follows: 

Nc = VAt 
AX 

Where: Ax = axial node size 
V = velocity 
At = time step 

If Nc > 1.0, then At > Ax V 

for all events Ax = 0.333 ft.  
for the locked rotor event minimum V = 6.3 ft/sec 
therefore, Nc > 1.0 provided At > .053 sec 

A review of the USAR event analyses shows that in all cases time steps are 
greater than .053 sec (typically 0.2 sec. is the minimum time step used).  
Thus, Nc is assured greater than 1.0 for the minimum velocity event and has 
even greater margin for those events with larger coolant velocities.
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