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Fortest 7. Rhodes May 29. 992
vice President
Engneorng & Technuop Sarvice.

ET 92-0103

e e

U, 8. Nuclear Regulatory Commission
ATTN: Document Control Desk

Mail Station P1-137

washington, D, C. 20355

Reference: 1) letter dated December 27, 1991 from W. D. Reckley,

USNRC, to B. D. Withers, WCNOC
2) Letter ET 90-0140 dated August 21, 1990, from
; F. T. Rhodes, WCNOC, t» the USNRC

Subject: Docket No. 50-482: Response to Request for Additiona)

Information on the Core Thermal-Hydraulic Analysis
Methodology for the Wolf Creek Cenerating Station

Gentlemen:

| The purpose of this letter is to submit Wolf Creek Nuclear Operating
| Corporation's (WCNQC) response to a Request for Additional Information (RAI)
; provided in Reference 1 The RAI concerns WCNOC's "Core Thermal Hydraulic

Analysis Methodclogy for the Wolf Creek Generating Station® which was

submitted in Reference 2,

At a meeting &n January 28, 1992, WCNOC and the Nuclear Regulatory

Commission (NRC) staff discussed the questions in the RAI and agreed that
WCNOC would provide a drart response to the staff and submit a formal
response after further discussion with the staff. Following a telephone
conservation on February 21, 1992, between Mr. W. D. Reckley,Project

Manager, NRC and Mr. S. G. Wideman, WCNOC, a draft response to the RAIl was
provided by WCNOC. On April 78, 1852, Mr. Reckley indicated in a telephone
conversatinn with Mr. Wideman that WCNOC should submit the formal respcnse

| to the RAI. The Attachment provides WCNOC's formal response to

guestions provided in Reference 1.
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leguest Jt How will cycle-to-cycle variations in fual design and core
loading be accounted for in the VIPRE-0l model?

Response:

Typically, a reload design will feature fuel which is functionally
identical to the fuel resident in the core. The design parameters for
the fuel for a proposed reload are verified during the reluad safety
evaluation process, Should a fuel design change cocur, such as the
gddition of intermediate flow mixing grids, modifications to the base
thermal-hydraulic model would Le made which reflect the desiin change.
Appropriate sensitivity studies would be made to demonstrate that the
model yielded a conservative thermal-hydraulic environment for use in
the core thermal-hydraul.ic design. It should ke noted that significant
model changes would reguire that analyses be performed to either confirm
the statistic design limit or which establish a new SDL. This is
because the RSM is optimized to reflect the DNB response for a
particular VIPRE-0]l model. When this model is changed, the DNB response
of the VIFRE-0l model would be expected to also change.

The eifect of changes in core lcading primarily affects peaking
distributions in the core. These effects are considering in the physics
maneuvering analysis (see response to request 1).

Reguent 4: How are assembly rod-wise power distributions that are not
octant symmetric, due either to fuel design or global core power
distribution, accounted for in the VIPRE-01 model?

Response:

The effects of assembly rod-wise power distributions which are not
octant symmetric are accounted for in the plant phypsics mansuvering
analysis. Penalty factors are applied on calculated power distributions
to account for core tilt. The augmented power peaking is then compared
to the maximum allowable peaking limits established in the core thermal-
hydraulic analysis. It should be noted that core loading patterns for
WCGS are designed such that 1/8 core symmetry will be maintained.

Fzguest 5: Dces the VIPRE-01 axial representation assume that the
minimum DNBR (MDNBR) occurs between the 68 and 130 inch elevations : ad,
if so, how are situations where the MDNBR occurs outside this region
treated?

Eesponse:

The axial noding schem: examined in the development of the base thermal-
hydrasulic does assume that the minimum departure from nucleate bouiling
ratio will occur within the span from 68 to 130 inches. The combination
of core thermal conditions and power cdistributions typial of most core
thermal~-hydraulic evaluations will place the point of MDNBR within this
axial range. However, certain trans/ents may feature unusual thermal
conditions or power distributions which could cause the elevation of
MONBR to fall outside the range in which the axial node size in base
thermal-hydraulic model is small. Example of transients of this nature
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of a maximum of 36 coefficients and inveolves each of the core state

variables. Identical criteria, based upon a central compesite desiyn
methodology, are atilized in the selection of points for the
optimization of the RSM coefficients. The propagation ecof the

uncertainties for the hot pin pi.iection is accowmplished usinc the E&W
developed SDLHOT code as .eecribed in BAW-10170-P«A. The prop. jation 2f
uncertainties for cors wice protectiun tas accomplished using a modified
version of the SFDLUORE wode.

As was done in BAW-10170-P-A, the WCNOC base themal-hydraulic model
ti,e.,, VIPRE~D1 model) utilized an intrabundle peaking distribution for
the hot bundle znd then a lumped representation of the remainder of the
core in a single pin. For the core wide analysis, WCNOC also ipplied
the hot bundle intrabundle peaking distribution to the predicted radial
peak for each fuel assembly in the core. However, as listed in the
reference, the B&W <core protection code, SULCCRE, does not
conservatively account for the highly peaked internal peaking
distributicns typically found in assemblies with lower powers,
Specificaily, as it is listed in the reference, the BiW ccre protection
code establishes estimates of pin powers by multiplying pin radial local
factors from the design intrabundle peaking distribution with cach
assembly average power. In the B&W implementation, this results in a
peak pin power of 1.05 times tne asmewbly average power. However, as
stated in BAW-10170-P-A, the "colder" assemblies typically have internal
peaking distributions which are more highly peaked than the design
distribution. To conservaiively predict the numbuir of pins that could
experience DNB in the core wide protection analysis, a radification was
made to the SDLCORE core protection code which scale« the pin-~by-pin
radial local peaking factors for the design distribution with the pin-
to-box factor for each assembly power. Thus, in the WCNOC application
of the core wide protection methodology to actual peaking distributicns
for WCGS, the number of pins that might contribution to the total number
of pins in ODNB is established by applying the design hot bundle
intrabundle peaking distr. “tion to each assembly in the core while alsc
making the assumption that che highest power rod in each assemoly serves
as the reference for predicting the number of pins in DNB.

Reguest €: In the selection of the random variables from the normal and
uniform dirtributions, are values greater than the 95 percent points
selected? If not, how is this simplification accounted for?

Response:

The normal and uniform distribution models which were used in the Monte
Carlo propagation of uncertainties on the core state variables are
identical to the models used in BAW-10170-P-A. These models, based upon
discrete 11 peint model generatcrs, have been shown to exhibit excellent
atiributes for normality and uniformity. As compured to the ANSI
standard on noermality (Reference 8.1), the sample distributions obtained
from the normal distribution model conform to standards of normality
even at the most restrictive level (i.e., 20%)., Examination of Table 3-
3 in BAW-10170-P-A indicates that the 11 point distribution models will
indeed resul® in the selection of point: greater than the 35% level.
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Eeferences

15.1 Ellenbe-ger, 8. L., et al, “Design Bases for the Thermal Overpower
AT and Thermal Cvertemperature AT Trip Functions”, WCAP-8745-P-A,
Westinghouse Electri~ Corporaticn, September, 1986.

Reguest 16t Ars ‘he wigi procedures for determining the MAP curves the
same as the Babcock and Wilcox Fuel Company wmethods? If not, discuss
any differences.

Besponse:

WCNOC utilizes the same procedures as BWFC to produce the Maximum
Allowable Peaking curves for use in the plant maneuvering analyseis,

BReguest 17 1Is the part-power multiplier used below 75 pevcent power?
1f so, provide the basis.

Besponse:

WCNOC has performed analysee which indicate increasing DNB margin at
powers below 75% as compared to the part power multiplier line as shown
in Figure 6-14 of TR-90-0025. Below 75% power, limitations on the hot
channel exit quality imposea by the range of applicability of the
critical heat flux correlation place limits on the total peaking allow
however, studies show that sufficient margin exists at all powers below
100% to support the use of a part power multiplier coefficient of 0.3,

Beguest 18: Do the three points on the core safety limit lines used to
determine the MAP curves provide the most limiting MAPs? For example,
since the 'ow pressure MAPs are w re restrictive, why wasn't the SGSV
limit line MAP calculated on the low pressure DNBR limit line?

Response!

The three points on the core safety limit lines used to determine the
MAP curves have been s'own to yield a limiting set of Maximum Allowable
Peaking limits for WCGS. Examination of Figure 5-2, TR-90-0025 provides
insight for not calculating a set of MAF limite at the intersection of
the stram generator safety valwe limit line and the low piessure DNB
limi line. As shown, this intersection occurs well down on the 1860
psi/. Limit line in the region where the plant is vessel exit boiling
lin..3d, The cure AT at this intersection corresponds to a core power
significantly less than 100% of rated thermal power. Since it has been
shown that increased DNB margin exists with respect to peaking at powers
below 100%, calculation of MAP limits at taese conditions would be less
restrictive that the MAP limits computed at the design overpower
conditions.

Reguest 19: Why atre the curves in Figures 6-1) and 6-15 different?
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