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é UNITED STATES
l & . NUCLEAR REGULATORY COMMISSION
: z WASHINGTON, D. C. 20888
< ~
i
. FER 28 B&3
' v , :. :3».;: Mar
Nuclear Safety Depa
. P. 0. Box 355
Pittsburgh, Pennsylvania 13230
l My Pahe
ubject hcceptance f Referencing of Licensing Topical Report
I l WCAP 10216(P) - (NS-EPR-2648
The Nuclear Regulatory Commissior NRC) has completed its review of the
+wo enclosures, Part A and Part B, submitied Dy westinghouse Electric
- orporation (W] letter Number NS-EPR-2649, dated August 31, 1982 Part
A. ents d "Relaxation of Constant Axial Offset control," proposes 2
' revised thod for power distritution conire designed
' d water reactors Part B, entitle lance
Technical Specification,” describes ar alter sent
technicue for performr urveillance on the al power
l peaking tor (Fp) 1n core. 1%t is unde ccepted
versions of these subm s will be consol] report
ynder the re jdentification symbols WCAF rietary
l version. and WCAP-10217(NP), nonproprieiary eparate
evaluations of Parts A and B are enclosed.
Based or review, we conclude that the Ax{al 0ffset Control procedure
descrit n Part A is an acceptable method TOr power distribution
sntrol in Westinghouse designed pressurized water reactors and the
nower peaking factor (Fp) surveillance technical specification
I in Part B 15 an acceptable means of meeting the requirements
for surveillance of this parameter.
be a result of our review, we find the enclosures to Westinghouse S
ettor NS-EPR-2649 Part A "Relaxation o7 tne Constant Axial Offset
sntrol® dated August 1982, and Part E, *The B Surveillance Technical
nec ation.* dated September 1982, are acceplabie for referencir
r ence applications for Westinghouse cesignec nressurized water
reactors to the extent specified and under Ine€ imitations delineated
l n the reports and their sociated evaluations enciosed
' Jl
&
l Nurlear Safety Der













procedure. The results are examined for vielations of peak power and
DNB limits. If reguired the overtemperature-delta temperature (0TAT) or
overpower-delta temperature (OPAT) trips may be altered to provide
protection by changing the F(£I) penalty function in the trips.
Alternatively the 2l operating band may be further restricted to limit

the initial conditions.

Bpplication of the RAOC to 2 particular reactor requires 2lteration of
its Technical Specifications. Sample revised Technical Specifications
are presented in the report. A1l reference to the CAOC is removed from
the specifications and replaced by a single curve, Figure 3.2-1, of
Axial Flux Difference (al) as a function of power. Specification 3.2.1
requires that 4] be maintained within the allowed operations space on
the figure. Surveillance requirements are similar to those for other

alarmed 1imits.

2. Summary of Evaluation
The following discussion summarizes the evaluation of report
NS-EPR-2648, Part A.2

The xenon distribution reconstruction model makes use of standard
procedures for such applications. The pfocedure has been verified by
comparison of reconstructed distributions to the original and shown to
be within acceptable limits. In particular the axial offset and axial
peaking factors are reproduced to within cne percent or less. We
conclude that the reconstruction model adequately represents the xenon

axial distributions used in the analysis.
y

The xenon distributions used in the analyses are obtained from xenon
transient calculations which are chosen to bound any that might occur in
reactor operatien. The transients are initiated by step changes in
power which tend to exacerbate the resulting power swings. We conclude
that an adequate library of xenon distribution shapes is created.









l.
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EVALUATION OF PART B OF
WESTINGHOUSE PROPRIETARY REPORT NS-EPR-2649,
“THE FQ SURVEILLANCE TECHNICAL SPECIFICATION"

TACS 48818)

By lev ced August 31, 1982 Westinghouse Flectric Corporation
cubmitted Document NS-EPR-2649 for review. The Reactor Physics Section
of the Core Performance Branch has reviewed Part 8 of this document
entitled "The F. Surveillance Technica) Specification” and prepared the

following evaluatir The evaluation of Part A of this document will be

presented separat.

1. Description of Document
This document describes an alternative to the present technigue for

performing surveillance on the value of the totz] power peaking factor

F. in the core.

Q

Currently periodic plant surveillance on the height dependent radial
peaking factor, F (Z). is required as partial verification that
operation will no. cause the F (Z) 1imit to be exceeded. The remaining
verification is provided by operation within the CAOC procedures and rod
insertion 1?m1ss. The proposed procedure replaces the ny(Z) surveillance
with 2 measurement of steady state FO(Z) and multiplication of the
measured value by 2 factor, W(ZI), which accounts for plant maneuvers
within the restriction on axial flux difference and rod insertion
permitted by the Technical Specifications. The product of the measured
FH(~, and the analytically determined W(Z) is then compared to the F (Z)
11m1t Before forming the product 2 measurement yncertainty is added to

rg(Z).

The procedure may be applied to plants which use either constant axial

offcet control or relaxed 2xial offset control. In either case the w(Z)



»
)
¥

factor is developed from the series of caleulations used to establish
the flux imbalance limits. W(Z) is defined as

(FO(Z) X P) maximum, simulated transient

wz’ £ eeeme——————

(FQ(Z) X P) egquilibrium
Where P is core power.

Changes in the core power distribution caused by control rod insertion,
sower level changes, and axial and radial xenon transients are all
included in W(Z). For plants using CAOC operation the W(Z) function is
determined by analyzing 2 full range of power shapes occurring from
cimulation of typical load follow operations. For 2 plant with RAQOC
operation the power shapes used in the normal operation analysis are

used.

2. Summary cf Evaluation
The following discussion summarizes our evaluation of the proposed FQ

surveillance Technical Specification.

The revised procedure accomplishes the same purpose 2s the procedure it
replaces. The calculational component of the new procedure is less than
that of the old since only the change in axial shape is included as
compared to the previous entire axial shape. The measurement yncertainty

employed is the previously accepted value for FQ measurements.

% sufficient number of calculations is performed to permit the con-
clusion that there is 2 high probability that the W(Z) function will be

bounding.

The proposal to submit the W(Z) curve in 2 Peaking Factor Limit Report

je consistent with present practice with respect 1o the ny surveillance

and is accepteable.



- O R - R e

The procedures used to account for possible increases in FC(Z} be tween
measurements are similar to those currently used and are acceptable.

3, Evaluation Procedure

The evaluation of report NS-EPR-2649, Part B has been performed within
the guidelines provided in the Standard Review Plan, Section 4.3 for
methods and procedures. Enough information is provided to permit a
knowledgeable person to conclude that the surveillance procedure
deccribed in the report is adeguate to accomplish its purpose. and that
the analyses performed to impiement the procedure provide & high degree
of confidence that the FQ(Z) 1imit will not be exceeded during normal

plant operation.

4. Regulatory Position
Baced on its review, which is described above, the staff concludes that.
the proposed F, surveillance Technical Specification is an acceptable -
means of meetigg the requirements for surveillance of this parameter.
Further, report NS-EPR-2649, Part B may be used as 2 reference to

support its use.
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Mr. C. H. Berlinger
Page Two

Your review of the enclosed and subsequent approval of the approach and methodo-

logy is reguested. Plant specific calculations noting the plant specific
administrative 1imits will be provided on the individual plant dockets.

The second enclosure, titled "The Fg Surveillance Technical Specifications”,
is information supplied for your review regarding an improved Westinghouse
methodology for the surveillance of FQ. The information provided is similar
to that discussed with Mr. M. Dunenfeld of your staff in 2 meeting on
February 25, 1981, and notes two types of Technical Specifications, a) for
RAOC a2nd b) for CAOC. Please note that only the RAOC version of the Technical
Specifications has been provided 2s part of this enclosure. The CAOC version
of the Technical Specifications will be provided as an addendum when utilized
for the first time. Your review of this enclosure and subsequant approval

of the approach and methodology in the generic sense for both RAOC and CAOC
is requested.

This submittz)] contains proprietary information of Westinghouse Electric

Corporation. In conformance with the requirements of 10CFR Section 2.780, as
amended, of the Commission's reguiations, we are enclosing with this submittal
an application for withholding from public disclosure by the Commission.

Correspondence with respect to the affidavit or application for withholding
should reference AW-82-53 and should be addressed to R. A. Wiesemann, Manager,
Regulatory and Legislative Affairs, Westinghouse Electric Corporation,

P.0. Box 355, Pittsburgh, Pennsylvania 15230.

Very truly yours,

Z'W - P. Rahe, Jr., Manager
Nuclear Safety Department

CRT/kk

Enclosures
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-3 AW=76=8
i4) The information is of a type customarily held in confidence
by Westinghouse and not customarily disclosed to th~ public.

Wwestinghouse has a rationa] basis for determmning the types

of customarily held in confidence by it and, in

shat connec=ion, utilizes a systam to determine when and
ether to hold certain types of information in confidence.
he application of that system and the substance of that
system constitutes westTingnhouse policy and provides the
rational basis reguired.
\ Under that system, information is held in confidence if it

e i - -~pn ' 1 »ve ’ -~

falls in one or more of several types, the release o7 wilch

gight result in the less of an exisTing or potential com=

setitive advantage, as follows:

a he {nformation eals the distinguishing aspects of
a process (or component, structure, tool, method, etL.
where prevention of 1tS use by any of westinghouse's
competd tors without license from Westinghouse cConsTi-
tutes 2 competitive economic advantage over other
companies. :

b 1+ consists of supporting data, including test data,
relative to a process (or component, structure, tool,
method, etc. ), the applicatvion of wnich data secures 2
competitive econamc e.g., by optimizatior
or iooroved marxetalbl 1oy,
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The analyses performed, their methods and evaluation repre-
cent a considerable amount of highly qualified development
effore, which has been underway for many years. If a com
petitor were able to use she results of the analyses in

she attached document, 0 normalize or verify their own
methods or models, the development effort and monetary expen=
diture required to achieve an equivalent capability would
be significantly recduced. In total, 2 substantial amount of
money and effort has been expended by Westinghouse which
cauld only be duplicated by 2 competitor if he were 0
invest similar sums of money and provided he had the appro-

priate talent available.

. Further the deponent sayet!. not. .
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the allowed range of xenon parameters. These parameters then constitute

the xenon parameter library. The remainder of this section describes
the generation of the xenon library.

e oy, 4(a’c)

e o

The first step in determining the range of the xenon parameters is to
select a tentative al-Power operating space. The tentative operating
space should be at least as wide or wider than the expected LOCA/LOFA
limits. This will insure that the xenon parameter ranges are conserva-
tive. However, the tentative space should not be s0 large as to result
in overly conservative parameter ranges. A poor selection will result
in a time consuming iterative process to arrive at the final allowed
operating space. A reasonable initial operating space is the widest
space allowed at any time during the cycle by the administrative runback
line and CROC operation. This is illustrated in Figure 11-3.

Xenon transient calculations are executed with &l maintained within
the tentative &l-Power space. The sequence of these calculations is

as follows:

+ :
18,C)

e

A-12
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NORMAL OPERATION ANALYSIS
1. POWER SHAPE GENERATION

In the standard CAOC analysis the generation of normal operation power

distributions is constrained by the rod insertion limits (RIL) and &l
band limits. The purpose of RAOC is to find the widest permissible

s]1-Power operating space by analyzing & wide range of 8l. Therefore

the generation of normal operation power distributions is constrained
only by the RIL. The seguence for generating the power distributions is

then:

e

"1

a,c)

*(a,¢)



 la,e)

The results of the above process is a large set of power distributions

covering a large area of al-Power space. A brief representation of

this space is shown in Figure 11-8. This data is used as input to the

LOCA and LOFA analysis.

2. F0 ANALYSIS

Each power shape generated in section C.1, above, is analyzed to deter-
mine if LOCA constraints are met or exceeded. The total peaking factor,
FT. js determined using standard synthesis methods as described in
WCAP-B385. For each power level, the results of this analysis will
indicate a range of 4] in which there are no viclations of the LOCA
1imits. This range is plotted for all the power levels analyzed and 2
bounding 1imit is determined. This is i1lustrated in Figure 1I1-9. This
bounding 1imit becomes the tentative 21lowed al-power operating space
for the plant, pending the results of the Loss of Flow Accident (LOFA)

and Condition 11 Accident Analyses.

The LOCA limited al-Power operations space for a typical Westinghouse

reload core is shown in Figure 11-10.



3. LOFA Analysis

The thermal-hydraulic methods used to analyze axial power distributions
generated by the RAOC methodology is similar to those used in the CAOC
methodology. Normal operation power distributions are evaluated
relative to the assumed limiting normal operation power distribution,
typically the 1.55 cosine, used in the accident analysis. Limits on

allowable operating axial flux imbalance as a function of power level

from these considerations are compared to those resulting from LOCA FQ

considerations, (Figure 11-10), and the most restrictive 1imits

determined.

D. CONDITION Il ANALYSIS

The objectives of Condition II cimulation (Accident Simuiation) are to:

(a) Evaluate whether the consequence of the specified accident satisfy
the design basis of safety related items, i.e., the maximum power
density and design basis axial power shape used in DNBR evaluations.

(b “rovide, 1f necessary, information to obtain appropriate setpoints
for core protection systems which assure the validity of the design
basis. This will be accomplished by such means as redefining the
£(21) penalty function in the Overtemperature 4T setpoint

equation (OT2T).

Pre-accident conditions have to satisfy the normal operating conditions,

ot

(a) Contro)l rods are above their insertion limit.

(b) The flux difference, 21, has to be within the s]-Power space

determined in the Normal Operation Analysis.
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; 1imit
Fg (z) x W(z) £ g 5

x Ki2) for # > 0.50

£ Jimit x K(z2)

rg (2) x W(z) ¢ -2 -

for P < 0.50

where K(z) is the normalized FQ(z) 1imit and P is the fraction of

rated thermal power.

In a plant using CAOC operation, an Allowed Power Level (APL) can then
be defined. APL represents the highest percentage of rated therma!
power at which the plant can operate and stil] be assured that FQ(z)
will be maintained below Technical Specifiction limits. APL is
determined by taking the Fo(z) 1imit and dividing by the product of
Fg{z} and W(z).

Timit
minimum Q x K(z) x 100%

i FQM(z)x W(z)

APL =

While it is possible for the APL to be defined here as a number greater
than 100%, other Technical specifications prevent plant operation above
100% of RATED THERMAL POWER. If APL is Jess than 100%, operation above
APL is allowed to the extent that APDMS surveillance demonstrates or
plant operation restrictions insure that the FQ 1imit is met.

1f the plant is using RAOC operation and Fg(z) x W(z) exceeds its
limit, the allowed 8]1-Power operating space must be reduced to insure
operation below the FQ limit. No a]lowan:: for widening the &l-
Power space over that of Figure 3.2-] if Fd(z) x W(z) is below its

limit is permited.



|

I11. REVISIONS TO THE TECHNICAL SPECIFICATIONS

A. Surveillance Reguirements - Section 4.2.2.2

During normal operation FQ(z) is shown to be within its limit by
comparing the result of a measured FQ(z) multiplied by a W(z)

transient function to the FQ(z) limit. Periodically a full core flux
map is taken under equilibrium conditions to determine a measured

FQ(z). This F (2) is then increased by 3% to account for

manufacturing to1erances and further increased by 5% to account for

The resulting equilibrium measured FQ(z)

To verify operation below the

measurement uncertainties.
including uncertainties i; called FQM( -
Tech Spet F.(z) limit, FQ (z) must be shown to be less than or equal to

the FQ(z) limit divided by the W(z) transient function
F Timit (2)
M Q x Kiz
FQ (z) £ Fx Wz) for P > 0.5
¢ 1imit
My 0 x K(z2)
FQ (z) £ WET 0.3 for P > 0.5

where K(z) is the normalized F (z) limit, P is the fraction of rated

thermal power and everything else is as defined previously. F (z)
surveillance must be performed when power nas been increased by 10% of rated
thermal power over the thermal power that FQ (z) was last determined or

at least once every 31 effective full power days, whichever occurs first.
when verifying that FQM(Z) is within its limits, the top and bottom 15%

of the core are excluded from consideration due to the difficulty in

making a precise measurement for this region and the low probability

that this region would be more limiting than the central 70% of the

active core.



B. Surveillance Requirements - Section 4.2.2.2.e

Because Fg(z) surveillance is only required every 31 effective full power
days, the Technical Specification takes into account the possibility that
Fq(z) may increase between surveillances. Typically, because of natural
feedback effects, Fg(z) decreases with increasing core burnup. Locations of
peak power output in the core are also locations of peak fuel depletion rate
in the core. However, cores using large numhers of burnable poison rods or
non-standard fuel management techniques may show some small increase In Fg(z)
with core burnup. The Technical Specification requires that when performing
Fo(z) surveillance the resulting Fg(z) value must be compared to Fo(z)
determined from the previous flux map. If the margin to the Fg(z) Timit has
decreased, since the previous determination of Fg(z), then add1t1ona] action
must be taken. The Technical Specification allows two options. If the margin
to the Fg(z) 1imit has decreased since the previous map, then either the new
Fo(2) must be increased by an appropriate penalty to account for further
increases in Fq(z) before the next surveillance, or survevl]ance must be
performed every seven full power days. A 2% value was chosen as thc standard
penalty, since it bounds the maximum increase in Fg{z} for typicﬂ cores. For
those cores which are predi cted to have 'larger mcreases over cm-taiu bamnp
ranges, a larger pena‘ity] will be provided on a cycle-sp
additional penalty in;_excess of 2% will be factored,nto,t-_,_,e_;c _
H(z) fUnction. The additional pena]ty or more frequent mapping requ1rements
can be discontinued when two successive flux maps indicate that the margin to
the Fg(z) limit is no longer decreasing.

An example of the modifications to 3/4.2.2 required to Incorporate Fq
surveillance for RAOC operation is Section 1 of the attachment. When the
Fo(z) increase penalty {s provided on a cycle-specific basis, Specification
4. 2 2.2.e.1 must be modified to reflect inclusion of this parameter in the
Peaking Factor Limit Report (PFLR) or Core Operating Limit Report {COLR).

C. PEAKING FACTOR LIMIT REPORT-SECTION 6.9.1.14 OR COLR

The W(z) function is a plant and cycie dependent function. The W(z) function
for a given cycle will be formally reported to the utility and the NRC in the
PFLR or in the CNLR. If appropriate, the W{z) function may include the excess
Fq{z) increase peialty above 2% or alternatively, a larger burnup-dependent
penalty factor may be provided in the PFLR (or COLR) as a replacement for the
standard 2% value.
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POWER DISTRIBUTION LIMITS

BASES (Cont)

fach of these is measurable but will normally only be determined period-

jcally as specified in Specifications 4.2.2 and 4.2.3. This periodic
surveillance is sufficient to insure that the limits are maintained

provided:

a. Control rods in a single group move together with no individual
rod insertion differing by more than 4+ 13 steps from the group
demand position.

Control rod groups are sequenced with overlapping groups as
described in Specifiction 3.1.3.6.

cr

¢c. The control rod insertion 1imits of Specifications 3.1.3.5 and
3.1.3.6 are maintained.

d. The axial power distribution, expressed in terms of AXIAL FLUX
DIFFERENCE, is maintained within the limits.

FRH will be maintained within its 1imits provided conditions a.
through d. above are maintained. As noted on Figures 3.2-3 and 3.2-4,
RCS flow and Fiiy may be "traded off" against one another to

ensure that the calculated DNBR will not be below the design DNBR
value. The relaxation of FYy as a function of THERMAL POWER

21lows changes in the radial power shape for a1l permissible rod

insertion limits.

When RCS flow rate and Fli, are measured, no additional allowances

are necessary prior to comparison with the 1imits of Figures 3.2-3 and
3.2-4. Measurement errors of 3.5 percent for RCS total flow rate and 4
nercent for Figehave been allowed for in determination of the

design DNBR value.

When an F measurement is taken, both experimental error and manu-
facturing tolerances must be allowed for. 5 percent is the appropriate
allowance for a full core map taken with the incore detector flux map-
ping system and 3 percent is the appropriate allowance for manufacturing

tolerance.

The hot channel factor F M(z) is measured periodically and in-
creased by 2 cycle and height dependent power factor, W(z), to provide
assurance that the limit on the hot channel factor, Fo(z), is met.

Wliz) accounts for the effects of normal operation transients and was
determined from expected power control maneuvers over the full range of
burnup conditions in the core. The W(z) function for normal operation
is provided in the Peaking Factor Limit Report per Specification
6.9.1.14.
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Mr. £. P. Rahe -2~ FEB 28 B3

Wwe do not intend to repeat the review of the safety features described in
‘he reports and found acceptable when they appear as references in a
license application except to assure that the material presented is
applicable to the specific plant involved. OQur acceptance applies only
to the features described in the reports.

In accordance with established procedures (NUREG-03%80), it is requested
that Westinghouse publish accepted versions of these reports, proprietary
and nonproprietary, within three months of receipt of this letter. The
revisions are to incorporate this letter and the enclosed evaluaticns
following title page, and thus just in front of the abstract. It is
understood that the accepted versions are to have 2 report identification
symbol (R] SYM) WCAP-10216(P) and WCAP-10217(NP). The RI SYM must include
a -A suffix,

Should Nuclear Regulatory Commission criteria or regulations change such
that our conclusions as to the acceptability of the report are invalidated,
westinghouse Electric Corporation and/or the applicants referencing the
topical report will be expected to revise and resubmit their respective
documentation or submit justification for the continued effective appli-
cability of the topical report without revision of their respective
documentation.

Sincerely,

Cecil 0. Thomas, Chief

Standardization & Special
Projects Branch

Division of Licensing

Enclosures:
As stated




EVALUATION OF PART A
OF WESTINGHDUSE PROPRIETARY DOCUMENT NS-EPR-2649,

NT AXIAL OFFSET CONTROL"
1

8y letter dated August 31, 1982 Westinghouse Electric Corporation
document NS-EPR-2649 for review. The Reactor Physics Section

ch has reviewed Part A of this document

o
3
5
»
3
i
o
3
0
m
w
1
w
=

c+ant Axial Offset Control" and prepared the

2

£511owing evaluation. The evaluation of Part B of the document will be

sresented separately.

Description of Report
Axial power distribution control in Westinghouse reactors is currently
achieved by following the Constant Axial Offset Contro)l (CADC) pro-
cedure. This procedure requires that the axial offset be kept within a

narrow band (typically #5 percent) about a target value during normal
plant operation-including power change maneuvers - in order to ensure
«hat unallowed power shapes do not occur. For some plants for which the
LOCA analysis yields high values of permitted peaking factors signifi-
cant margin exists between these values and those produced by the CAOC
operating procedure. Some plants have emploved wider operating bands

within the CAOC procedure but still must follow the procedure. NS-EPR-

2649 proposes to replace the CAOC with the Relaxed Axial Offset Control
(RAOC) procedure

The presence of margin to limits with the CAOC procedure implies that
1lowed value of &1, the axial flux difference (difference betwee

upper and lower excore detector readings) may be increased, particu-

o
.
m
| =

larly at lower power. The result of the RADC precedure is 2 curve of
allowed Al as a function of power. The report provides the details of

+he manrer in which the curve is constructed,




- -

The procedure begins by constructing 2 xenon distribution library.

T+

lected xenon transients zre calculated and the resulting zxial xenon

(92
w®

Cy

15
e

sributions are characterized by certain parameters. These parameters

are stored and the xenon distribution reconstructed from them when
required. The allowed xenon distributions are limited to those for

- "z

Al values remain within tentatively chosen 1imits which

which the cor

(3]

are wider than the expected LOCA limits. Xenon libraries are prepared
for BOL, MOL, and EOL burnup.
The next step in the procedure is the normal operaticn analysis. The
only constraints employed are the rod insertion limits and the tentative
limits. One dimensional calculations are performed at BOL, MOL, and
FOL for a number of power levels and for xenon cdistributions throughout
the range of the xenon library. The axial power distribution is recorded
¢or pach case. Efach power shape generated is examined to see if LOCA
1imits are met or exceeded. The standard Westinghouse synthesis method
i¢ used. The result of this examination is a &I range as 2 functicn of
sower which meets the LOCA limits. The power shapes within this range
are then examined to ascertain whether they meet the thermal-hydraulic
constraints imposed by the loss of flow accident (LOFA) and the limits

are revised accordingly.

The effect of the widened 41 band on the consequences of anticipated
transients is next investigated. The cool down event, control rod
withdrawa] event and boration/dilution event are investigated for each
reload. Sensitivity studies for other events have shown that reanalysis
e not required. The analyses consist of choosing initial power distri-
butions from the allowed power-2] domzin, being careful to include the
entire domain and performing the transient calculation with each distri-
sution. The axial power shapes are preserved from each "snapshot” in

the event, and core peaking factors are synthesized by the standard



srocecure. The resulss 2re examined for viclations of peak power and
DNB limits. If recuired the overtemperature-delta temperature (OTaT) or

gverpower-delta temperature

”
—~ (\

OPAT) trips may be altered to provide
protection by changing the F(alI) Dena1ty function in the trips.

Alternatively the 2 operating band may be further restricted to 1imit

BAALr ¢a

n of the RAOC to & particular reactor requires zlterztion of
echnical Specifications. Sample revised Technical Specifications

are presented in the report. Al1 reference to the CAOC is removed from

the specifications and replaced by 2 single curve, Figure 3.2-1, of
Axial Flux Difference {(4I) 2s a function of power, Specification 3.2.1
reauires that Al be maintained within the 2llowed coperations space on

the Figure. Surveillance requirements are similar to those for other

Summary of Evaluation

nro
.

-

The following discussion summarizes the evaluation of report
NS-EPR-2649, Part A.o

The xenon distribution reconstruction model makes use of standard
srocedures for such applications. The srocedure has been verified by
~omparison of reconstructed distributions to the original and shown to
he within acceptable 1imits. In particular the axial offset and axial
sedking factors are reproduced to within one percent or less. We

ude that the reconstruction model adequately represents the xeron

+ributions used in the analysis.

e

The xenon distributions used in the analyses are obtained from xenon

sransient calculations which are chosen to bound any that might occcur in
reactor cperztion. The transients are initiated by step changes in
power which tend to exacerbate the resulting power swings. We conciude

shat an adequate library of xenon distribution shapes is createc.
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westinghouse Water Reactor Niciear Technoiogy Division

Electric Corporation Divisions P
?:£;E:t=en1wwama‘52 C
NS-EPR-2649

August 31, 1982

Mr. C. H. Berlinger, Chief

Core Performance Branch

0f¥ice of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission

washington, D.C. 20555
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Dear Mr, Berlinger:
Enclosed are:

1) Twenty-five (25) copies of a Westinghouse document titled, "Relaxation
of Constant Axial Offset Control" (Proprietary). -

ifteen (15) copies of 2 Westinghouse document titled, "Relaxation of
onstant Axial Offset Control" (Non-Proprietary).

Twenty-five (25) copies of a Westinghouse document ‘titled, "“The Fq
Surveillance Technical Specifications” (Proprietary).

2

E—

¥ &9
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Fifteen (15) copies of a Westinghouse document titled, "The FQ
surveillance Technical Specifications" (Non-Proprietary).

&) One (1) copy of Application for Withholding, AW-82-53 (Non-Proprietary).
8} One (1) copy of original Affidavit (Non-Proprietary).

The first enclosure, titled "Relaxation of Constant Axial 0ffset Control",

is information supplied for your review recarding an improved Westinghouse
methodology for power distribution control. The major operational differences
hetween this new methodology (RAOC) and Constant Axial Offset Control (CAOC)
are: a) elimination of the target band (typicelly * 5% 21) and b) the
widening and extension to 100% power of the administrative limits. These
differences result in increased operational flexibility and should eliminate
those few instances where power escalation i 1imited due to operator
inability to maintain the indicated &l within the target band. The informa-
tion provided is generic in scope with examples provided for a typical case.
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Westinghouse Water Reactor B0x 385
Electric Corporation Divisions Pimstugh Pemnsyivan 15230

August 31, 1982
Aw-82-53
Mr. C. H. Berlinger, Chief
Core Performance Branch
Office of Nuclear Reactor Regulation
U, S. Nuclear Regulatory Commission
Washington, D. C. 20885
SUBJECT: “Relaxation of Constant Axial Offset Control” and "The Fg Surveillance

Technical Specifications,” August 1982
REF: Westinghouse Letter, Rahe to Berlinger, NS-EPR-2649, August 31, 1982
Dear Mr. Berlinger:

This application for withholding is submittec by Westinghouse Electric Cor-
poration pursuant to the provisions of paragraph (b)}(1) of Section 2.7%0 of
the Commission's regulations. Withholding from public disclosure is requested
with respect to the subject information. ey

The proprietary material for which withholding is being requested is of the
same technical type as that proprietary material submitted by Westinghouse
previously in application for withholding AW-76-8, and was accompanied by an
affidavit signed by the owner of the proprietary information, Westinghouse
Electric Corporation.

the affidavit AW-76-8 submitied O justify the previous material was

Further, ¢ 5 :
approved by the Commission on November &, 1677, and is equally applicable to
the subject material.

Accordingly, it is respectfully reguested that the subject 1
is proprietary to Westinghouse and which is further ident
davit be withheld from public disclosure in accordance with

2.790 of the Commission's regulations.

formation which
¢ in the affi-
OCFR Sectio

N

~¥y

-
-t D - |

Correspondence with respect 10 +he proprietary aspecis of the apgliiatjon
for withholding or the westinghouse affidavit chould reference AW-82-53 and

chould be addressed to the undersigned.

Very truly yours,

Ll semann)

Robert A. Wiesemznn, Manager

/hek ' _ :
\ttachment Regulatory & Legislative Affairs
ce C. Shomaker, Esq
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AFFIDAVIT

ss

-t 1k M Ry | e 2
COUNTY OF ALLEGHENY:

Before me, the undersigned authority, personally appearesd
Robert A. Wiesemann, who, being by me duly sworn according %o law, de-
poses and says that he is authcrized to execute this Affidavit on behalf
of Westingnouse Electric Corporation ("Jesiingnouse') and that the aver-
nents of face set forth in this Affidavit are True and correct to the
nes+ of nis knowledge, information, and belief:

. -5, ’ ‘j /z‘ l;'lﬂ ' 7
Reoert A. Wiesemann, Manager
Licensing Programs

Sworn +0 and subscribed
before me this VK day
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rizad Water Reacior
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am Manager, Licensing Programs, in the Press
Systems Divisicn, of Westinghouse Zlectric Corporation and as sucn,
I have heen specifically delegated the functicn of reviewing the
sroprietary informaticn sought to be withheld from public dis-
clesure in connection with nuclear power plant licensing or rule-
making proceedings, and un iuthorized to apply for its withholding

.

on behalf of the Westingiouse water Reactor Divisions.

! am making this Affidavit in conformance with the provisions of

10 ZFR Seceion 2.790 of the Camission's requlaticns and in con-

junction with the Westinghouse application for withhoiding ac-
companying this Affidavit.

1 have personal knowledge cf the criteria and procedures ut'ﬁ’xi:eq
by Westinghouse Nuclear Energy Systems in designating information
as a trade secret, privileged or as confidential commercial or
financial information.

Pursuant to e provisions of paragraph (b)(4) of Section 2.720
of the Cammrission's reguiations, the following is furnished for
consideration by the Cammission in determining wnether the in-
formation sought %o be withheld from public disclesure should be
withheid.

4y The informaticn sought to be withheld from punlic disclesure

el |

is ocwned and has been held in confidence by Westingnouse.
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(B) 1% is information which is marketabie in many ways.
The =xtent %0 which such inr’:maticn is availasie to
competitors :n"n'x snes the WJestinghouse ability 't

sall products and services invelving the use of the

n

titor would put wWestinghouse at a

0
e
L
w
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o
<
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isadvantage by reducing his expenditure

)
ot
-t
o
-
1]
i

of respurces at cur expense. .

(d) Each component of proprietary information pertinent
t0 a particular cometitive advantage is potentially
as valuable as the total competitive advantage. If
competi tors acquire camponents of proprietary infor-
maticn, any one cmponent may be the key to the enti .
puzzle, theredy depriving WesTinghouse of a competitive
advantage.

(e) Unresticted disclosure would jeopardize the position
of prominence of westinghouse in the world market,
and thereby give a market :zdvantage 0 to the competition
in those countries.

The Westinghouse capacity 2 invest corporate assets
in resparch and development depencs upon the success

-
—in
~

in obtaining and maintaining a compeld tive advantage.

i3 -
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“he information is being transmitled to the Cammission in
confidence and, uncer the provisions of 10 CFR Section 2.790,
i= ig +p ne received in confidenca by the Commission.’

The information is not available in public sources to the
hes+t of our knowlecge and delief.

The proprietary information sougnt 0 be withheld in this
submittal is that which is apprepriately marked in the attach-
ment t0 Westingnouse letier numper NS-CE-1129, Eicheldinger
+n Stolz, dated July 18, 1976, concerning suppiemental infor-
mation for use in the Augmentad Startup and Cycle 1 Physics
Program. The letter and attachment are being submitied as
part of the above menticned program in response to concernms
of the Advisory Coomritsse on Reactor Safeguards with the new
Ha.sta‘nénouse PWR's, wnich are rated at higher power densities
whan currently operating Westinghouse reactors.

This information enables wWestinghouse to:
(a) Justify the WestTingncuse design correlations.
(b) Assist its customers 0 obtain 1icenses. [

e} Provide greater flexibility to cusTomers assyring them

of safe reliatle operation.

(d) Optimize performance while maintaining a hign level of

fuel integrity.



-7= AW=-76-3

() Justify cperation at a reduced peaking Factor with a
wider target band than normal.

(£) Justify full power operation and meet warranties.

Fyrther, the information gained from the Augmented Startud
and Cycle 1 Physics Program is of commercial value and is sold
for considerabie sums of money as follows:

(a) Westinghouse uses the information to perform and justify
analyses which are sold to customers.

(b) Westinghouse uses the information to sell to its customers
for the purpose of meeting NRC requirements for full power

licensing.

westinghouse could sell testing services based on the
experience gained and the analytical methods developed
wsing this information.

—
0
~—

public disclesure of this information concerming the Augmented
Startup program is likely o cause substantial harm to the
corpetitive position of Westinghouse by allowing its com=
setisors to develop similar analysis methods and models at

a much reduced cost.
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B. Surveillance Requirements - Section 4.2.2.2.e

Because Fo(z) curveillance is only required every 31 effective full
power days, the Technical Specification takes into account the possibil-
ity that FQ(z) may increase between surveillances. Typically, because
of natural feedback effects, FQ(z) decreases with increasing core
burnup. Locations of peak power output in the core are also locations
of peak fuel depletion rate in the core. However, cores using large
numbers of burnable poison rods or non-standard fuel management tech-
niques may show some small increase in Fo(z) with core burnup. The
Technical Specification requires that when performing FQ(z)
surveillance the resulting FQ(z) value must be compared to FQ(z)
deternined from the previous flux map. If the margin to the FQ(Z)
limit has decreased since the previous determination of FQ(z) then
additional action must be taken. The Technical Specification allows two
options. If the margin to the FQ(z) 1imit has decreased since the
previous map, then either the new FQ(z) must be increased by an
additional 2% to account for further increases in FQ(z) before the
next surveillance, or surveillance must be performed every seven full
power days. Analysis of both flux maps and predicted FQ(z) values
indicate that Fo(z) will not increase by more than 1% per month. 2%
was chosen as a conservative bound for the maximum possible decrease in
margin to the Fo(z) 1imit between monthly flux maps that might be
encountered during plant operation. The additional 2% penalty or more
frequent mapping requirements can be discontinued when two successive
flux maps indicate that the margin to the Fo(z) 1imit is no longer
decreasing.

An example of the modifications to 3/4.2.2 required to incorporate FQ
surveillance for RAOC operation is Section 1 of the attachment.

C. PEAKING FACTOR LIMIT REPORT-SECTION 6.9.1.14
The W(z) fun-tion is a plant and cycle dependent function. The W(2z)

function for a given cycle will be formally reported to the utility and
the NRC in the Peaking Factor Limit Report. The pezking Factor Limit

B-4



Chariges in the core power distribution caused by control rod insertion,
power level changes, szial xenon transients, and radial xenon transients
are all included in W(z). In some reload cores, operating flexibility
can be maximized by making tie W(z) function burnup dependent.

For a plant incorporating CAOC operation, the W(z) function is deter-
nined by analyzing a full range of power shapes occurring from simula-
tion of typical load follow operation. Plant maneuvers covering the
full range of power levels, core burnups, and operator control
strategies are simulated while maintaining the appropriate &1 band.

The specific cases analyzed are those used in the standard Westinghouse
F (2) ana]ysis(]'z). Aliernatively, other standard FQ ana]yses(3’4)

could be employed to compute W(z).

For a plant with 2 RAOC Technical Specification, W(z) is determined based
on the transient F (z) resulting from the normal operation analysis of
the final uI-Power operating space. The methodology for determining

the &1-Power operating space is discussed in "Relaxation of Constant
Axial Offset Control" (Part A of NS-EPR-2649).

(1) "F. Envelope Calculations®, C.E. Eicheldinger letter NS-CE-687;

§/27/74 (Prop.)
(2) F.M. Bordelon, et. al. "Westinghouse Reload Safety Methodology”,

WCAP-8272. March 1978. (Prop.)
(3) Letter from C. Eicheldinger (Westinghouse), NS-CE-1749 to John F.
Stolz (NRC); April 6,, 1978 (Proprietary).
(4) Letter from T.M. Anderson (Westinghouse), NS-TMA-2198, to K. Kniel
(NRC); January 31, 1980 (Proprietary).



Westinghouse
Commercial Nuclear M'
P.0. Box 355 e
Pittsburgh. PA 15230-53%




