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sUNITED 3TATES
1 EAR 2 ;E;ULATORY COMMISSION

_ WASHINGTON. o.C 2r556 0001

November 26, 1993

.

3, Managerr CIC E 6 W
ytory Activities

'

:-

poration

"55
..

1 REFERENCING OF REVISED VERSION OF LICENSING TOPICAL
- a216-P,: REV.1, " RELAXATION OF CONSTANT AXI AL 0FFSET
SURVEILLANCE.. TECHNICAL SPECIFICATION" (TAC NO. M88206)

_
the; topical report submitted by Westinghouse Electric

r of! 0ctober 29, 1993. The report is acceptable for
ce applications to the extent specified and under the

the enclosed report and U.S. Nuclear Regulatory
anaation. The evaluation defines the basis for acceptance

- ;

epeat'its review of the matters described in the report
vle whenethe report appears as a reference in license

t toJassure that the material presented applies to the
!ved. 'NRC acceptance applies only to the matters described

a accordance with procedures established in NUREG-0390, the i

IVestinghouse Electric Corporation publish accepted versions
vietary and non-proprietary, within 3 months of receipt of
accepted versions shall incorporate this letter and the

ion'betwe'en the title page and the abstract and an -A
;ted);following the report identification symbol.

iteriaLor regulations change so that its conclusion that the
zble/is. invalidated, Westing ouse Electric Corporation and/orh

cierencing the topical report will be expected to revise and
apective documentation, or submit justification for the

ability of the topical report without revision of the
entation. 1

Sincer y,

v d sv
Asho C. Tfia'da$i, Director

~

g Divi ion of Systems Safety and Analysis

I Enclosure:
WCAP-10216-P, Rev.1 Evaluation

I
I

_



- - - _ - _ _ _ _ _ .

f* " ; y
UNITED JTATES
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*

[ ['<i j NUCLEAR REGULATORY COMMISSION
WASHINGTON. o C N-0001;T' y-

#
, % . y-

November 26, 1993[ *****

r' CIO el 6 W| Mr. Nicholas J. Liparule, Manager v'Nuclear Safety and Regulatory Activities
Westinghouse Electric Corporation
P.O. Box 355'

Pittsburgh, PA 15230-0355

Dear Mr. Liparulo:
-

ACCEPTANCE FOR REFERENCING OF REVISED VERSION OF LICENSING TOPICALSUdJECT:
REPORT WCAP-10216-P, REV. 1, " RELAXATION OF CONSTANT AXIAL OFFSET
CONTROL-F, SURVEILLANCE TECHNICAL SPECIFICATION" (TAC NO. M88206)

-

The staff has reviewed the topical report submitted by Westinghouse Electric
29, 1993. The report is acceptable forCorporation by letter of October

referencing in license applications to the extent specified and under thei

limitations stated in the enclosed report and U.S. Nuclear Regulatory
Commission (NRC) evaluation. The evaluation defines the basis for acceptance

L of the report.

The staff will not repeat its review of the matters described in the report
and found acceptable when the report appears as a reference in licenser

L applications, except to assure that the material presented applies to the
NRC acceptance applies only to the matters described

specific plant involved.In accordance with procedures established in NUREG-0390, the-

in the report.
NRC requests that Westinghouse Electric Corporation publish accepted versions
of the report, proprietary and non-proprietary, within 3 months of receipt of

~

this letter. The accepted versions shall incorporate this letter and theI
L enclosed evaluation betwe'en the title page and the abstract and an -A

(designating accepted) following the report identification symbol.
~

If the NRC's criteria or regulations change so that its conclusion that the
report is acceptable is invalidated, Westinghouse Electric Corporation and/or

J the applicant referencing the topical report will be expected to revise and
resubmit its respective documentation, or submit justification for the

~ continued applicability of the topical report without revision of the
respective documentation.

Sincer y,

vA ,
M'

Asho 't. T b i, Director
Divi ion of Systems Safety and Analysis

Enclosure:
WCAP-10216-P, Rev.1 Evaluation-
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# ** UNITED STATES

f g NUCLEAR REGULATORY COMMISSION
WASHINGTON. D.C. 20 % 5-0001qTg - j

1 %....<!

I
t ENCLOSURE

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
j

RELATING TO TOPICAL REPORT WCAP-10216-P. REV. 1l

" RELAXATION OF CONSTANT AXI AL OFFSET CONTROL - F SURVEILLANCE TECH SPEC"I WESTINGHOUSE ELECTRIC CORPORATION

|

1. INTRODUCTION

In a letter of October 29, 1993, from N. J. Liparulo to U.S. Nuclear
Regulatory Commission (NRC), Westinghouse Electric Corporation submitted a
revision to topical report WCAP-10216-P, " Relaxation of Constant Axial Offset

Surveillance Technical Specification," for NRC review. The

Control - F,ibes an NRC-approved methodology developed by Westinghouse forI report descr
performing power distribution control in Westinghouse-type pressurized-water
reactors. The proposed revision accounts for F increases greater than 2.

percent between measurements to enhance the exi, sting surveillance methodology.
!

2. EVALUATION |

L,
The heat flux hot channel factor, F,(z), is the maximum local heat flux on the
surface of a fuel rod at core elevation z, divided by the average fuel rod

r For those plants using Constant Axial Offset Control (CAOC) orheat flux.t

Relaxed Axial Offset Control (RAOC) during normal operation, F,(z) is shown toI be within its limits by performing periodic measurements. Since F,(z)

I surveillance is only required when power has been increased by 20 percent of
rated power from the previous surveillance, or at least every 31 effectiveg full power days (EFPD), the technical specifications (TS) take into account

may increase between surveillances. The TS require3
that when performing t$(e ) surveillance, the resulting maximum F,(z) value must
the possibility that F z.

|
If

8
. be compared to the maximum F,(z) determined from the previous measurement.

the maximum F,(z) has increased since the previous determination of F,(z), the
TS allow two options: either the current F z must be increased by anj
additional 2.0 percent to account for furt$(er) increases in F (z) before theI next surveillance, or the surveillance period must be reduce $ to every seven

L EFPD.

The F (z) penalty of 2.0 percent was based on the Westinghouse assumption thatThis

F, would change by no more than 2.0 percent between monthly flux maps. assumption was based on calculations for previous (pre-1983) cere designs
a

I
which pre-date the low leakage loading patterns, high amounts of burnableRecend y, some-
poisons, and 18-month cycles typical of recent cores.
Westinghouse-designed cores have experienced increases in the measured F,(z)
as high as 5 to 6 percent between monthly flux maps over certain burnup

Therefore, for those cores which are predicted to have larger
increases in F,(z) over certain burnup ranges, a larger penalty will be
ranges.

The penalties will be calculated usingprovided on a cycle-specific basis.

I
_
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I:
NRC-approved methods.

The larger penalty will be included in the plant Peaking Factor Limit Report
- (PFLR) or in the Core Operating Limit Report (COLR) as a replacement for the

current 2 percent standard value. Alternatively, the additional penalty in )
excess of 2 percent may be factored into the W(z) function, which is a cycle-
dependent function that accounts for power distribution transients encountered

.I
during normal operation. The W(z) function is also provided in the PFLR or
the COLR. When the F (z) increase penalty is provided on a cycle-specific

f
basis, TS Surveillanc,e 4.2.2.2.e.1 must be modified to reflect inclusion of

.

this parameter in the PFLR or the COLR.

| The staff finds either of these methods for incorporating a larger F,(z) j
i penalty acceptable. t

3. CONCLUSION
i

j The proposed revisions to the F, Surveillance Technical Specification in those
5. reactors using CAOC or RA0C for power distribution control are acceptable.

3

|
These revisions would allow the incorporation of a larger penalty to account
for F (z) increases greater than 2 percent between measurements. These13 ag penalties may be incorporated in either the plant PFLR or COLR, as described
above, and will be calculated with NRC-approved methods. The approved version
of WCAP-10216-P, Rev. I must be included in the Administrative Reporting

I Requirements Section of the TS for those plants incorporating the penalty
factor in the COLR. Also, TS Surveillance 4.2.2.2.e.1 must be modified to
reflect inclusion of this parameter in the PFLR or COLR.
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Ba m 1I Westinghouse Energy Systems me ammama 1523x3S. iElectric Corporation
November 12,1993

- ET-NRC-93-4009

U.S. Nuclear Regulatory Commission

I- ATTN: Document Control Desk
Washington, DC 20555

I Attention: R. C. Jones, Chief
Reactor Systems Branch
Division of System Technology

L
Subject: Transmittal of Revised Version of Topical, WCAP-10217-A, " Relaxation of Constant

Axial Offset Control - F Surveillance Technical Specification," October 1993 [Non-o

[ Proprietary]

Reference: (1) ET-NRC-93-3987, Transmittal of Revised Version of Topical, WCAP-10216-P,

f. " Relaxation of Constant Axial Offset Control-F Surveillance Technicalo
Specification," October 29,1993 [ Proprietary]

j Dear Mr. Jones:

Your staff, as directed by the Office of General Counsel, informed Westinghouse that a Non-Proprietary

}
version must accompany the recent Reference (1) Proprietary submittal.

Enclosed are twelve (12) copies of WCAP-10217-A, Revision 1 " Relaxation of Constant Axial Offset
control-F Surveillance Technical Specification," October 1993 [Non-Proprietary] to meet this requirement.o

I Very truly yours,
;
t

*

Nicholas J. Lip , ManagerI Nuclear Safety and Regulatory Activities

!

cc: L W. Barnett, NRR/MIPA
I L Kopp, NRR/SRXB

~
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a
m PROPRIETARY N3TICE

This docu=ent contains =a terial that is proprietary to the Westinghouse
Electric Corporation. The basis for, making the infor=ation proprie tary

' and the basis on which the information =ay be withheld from public

dis closure is set forth in the affidavit of R. A. Wiesemann. Pursuant to
.

the provisions of Section 2.790 of the Commission's regulations, this
W affidavit is attached to the application for withholding from public

disclosure which accompanied this docu=ent.

info ~ mation is for your internal use only and should not be releasedThis r

to any persons or organizations outside the Office of Nuclear Reactor
Regulation and the ACRS without the prior approval of Westinghouse

Electric Corporation. Should it become necessary to obtain suchI approval, please contact R. A. Wiesemann, Assis tant to the Manager of
Nuclear Sa fe ty, We stinghouse Elec tric Corporation, P.O. Box 355, -

*

~ Pittsburgh, Pennsylvania 15230.
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f gfy h m-[ g NUCLEAR REGULATORY COMMISSION
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' Mr. E. P. Rahe, Manager
Nuclear Safety Department '

P. O. Box 355
Pittsburgh, Pennsylvania 15230:

Dear Mr. Rahe:

Subject: Acceptance for Referencing of Licensing Topical Report
WCAP 10216(P) - (NS-EPR-2649)

I
The Nuclear Regulatory Comission (NRC) has completed its review of the

|two enclosures, Part A and Part B, submitted by Westinghouse Electric
Corporation (W) letter Number NS-EPR-2649, dated August 31, 1982. Part {

| A, entitled "felaxation of Constant Axial Offset Control," proposes a J
| revised method for power distribution control in Westinghouse designed|g pressurized water reactors. Part B, entitled "The Fn Surveillance|3 Technical Specification," describes an alternative to the present
|
!g technique for performing surveillance on the value of the total power

peaking factor (F ) in the core. It is understood that the accepted
Q|g '

versions of these submittals will be consolidated in a single report
!

|
under the report identification symbols WCAP-10216(P), proprietary
version, and WCAP-10217(NP), nonproprietary version. Our separate
evaluations of Parts A and B' are enclosed.

|

|3 Based on our review, we conclude that the Axial Offset' Control procedure
|described in Part A is an acceptable method for power distribution
|;E

control in Westinghouse designed pressurized water reactors and the
|proposed power peaking factor (F ) surveillance technical specificationQ '

described in Part B is an acceptable means of meeting the requirements,a

,g *

for surveillance of this parameter. ,

| 4

As a result of our review, we find the enclosures to Westinghouse's
letter NS-EPR-2649 Part A " Relaxation of the Constant Axial Offset: Control" dated August 1982, and Part B, "The Fg Surveillance Technical

| Specification," dated September 1982, are acceptable for. referencing'g in license applications for Westinghouse designed pressurized water|3 reactors to the extent specified and under the limitations delineated
!

! in the reports and their associated evaluations enclosed.

;

M

| 2 MAR 031983m

Nuclear Safety Departnent

I
_ - -- - - - - - - - -
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Mr. E. P. Rahe -2-

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

In accordance with established procedures (HUREG-0390), it is requested
that Westinghouse publish accepted versions of these reports, proprietary

I and nonproprietary, within three months of receipt of this letter. The !

revisions are to incorporate this letter and the enclosed evaluations
It isfollowing title page, and thus just in front of the abstract.

understood that the accepted versions are to have a report identificationI symbol (RI SYM) WCAP-10216(P) and WCAP-10217(NP). The RI SYM must include
a -A suffix.
Should Nuclear Regulatory Comission 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

I 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.

'

Si ncerely ,

I
0. /M

| Cecil 0. Thomas, Chief
Standardization & Special

Projects Branch
Division of Licensing|

Enclosures:
As stated

I
I
I
I
I
I
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I
EVALUATION OF'PART A

I 0F WESTINGHOUSE PROPRIETARY DOCUMENT NS-EPR-2649,

" RELAXATION OF CONSTANT AXIAL OFFSET CONTROL"

(TACS 48817) ,

i

By letter dated August 31, 1982 Westinghouse Electric Corporation

submitted document NS-EPR-2649 for review. The Reactor Physics Section |

of the Core Performance Branch has reviewed Part A of this document
entitled " Relaxation of Constant Axial Offset Control" and prepared the
following evaluation. The evaluation of Part B of the document will be
presented separately.

.I
1. Description of Report
Axul power distribution control in Westinghouse reactors is currently
achieved by following the Constant Axial Offset Control (CAOC) pro-
cedure. This procedure requires that the axial offset be kept within a
narrow band (typically ,+6 percent) about a target value during nomal

~,

plant operation-including power change maneuvers - in order to ensure
that unallcwed power shapes do not occur. For some plants for which the

LOCA analysis yields high values of permitted peaking factors signifi-I cant margin exists between these values and those produced by the CAOC

operating procedure. Some plants have employed wider operating bands
within the CAO'C 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
the allowed value of LI, the axial flux difference (difference between
the upper and lower excore detector readings) may be increased, particu-I The result of the RAOC procedure is a curve oflarly at lower power.!

allowed LI as a function of power. The report provides the details of

I the manner in which the curve is constructed.

..I

I

- -
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The procedure begins by constructing a xenon distribution library.
Selected xenon transients are calculated and the resulting axial xenon
distributions 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
which the core AI values remain within tentatively chosen limits which
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 operation analysis. The

only constraints employed are the rod insertion limits and the tentative
al limits. One dimensional calculations are performed at BOL, MOL, and

EOL for a number of power levels and for xenon distributions throughout
the range of the xenon library. The axial power distribution is recorded
for each case. Each power shape generated is examined to see if LOCA ,

~

limits are met or exceeded. The standard Westinghouse' synthesis method

is used. The result of this examination is a AI range as a function ofI power which meets the LOCA limits. The power shapes within this range
are then examined to ascertain whether they meet the themal-hydraulic ~

I constraints imposed by the loss of flow accident (LOFA) and the limits
are revised accordingly.

The effect of the widened AI band on the consequences of anticipated
'

transients is next investigated. The cool down event, control rod
withdrawal event and boration/ dilution event are investigated for each

|reload. Sensitivity studies for other events have shown that reanalysis
is not required. The analyses consist of choosing initial power distri-
butions from the allowed power-AI domain, being careful to include the

I entire domain and performing the transient calculation with each distri-

bution. The axial power shapes are preserved from each " snapshot" in

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

I
I
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procedure. The results are examined for violations of peak power and
,

DNB limits. If required the overtemperature-delta temperature (OTAT) or
overpower-delta temperature (OPAT) trips may be altered to provide
protection by changing the F(AI) penalty function in the trips.
Alternatively the AI operating band may be further restricted to limit
the initial conditions.

Application of the RAOC to a particular reactor requires alteration of
its Technical Specifications. Sample revised Technical Specificationsi

|g are presented in the report. All reference to the CAOC is removed from
5 the specifications and replaced by a' single curve, Figure 3.2-1, of

Axial Flux Difference (aI) as a function of power. Speci fication 3.2.1

requires that al be maintained within the allowed operations space on
the Figure. Surveillance requirements are similar to those for other

| alarmed limits.

2. Sumary of Evaluation

| The following discussion summarizes the evaluation of report

|g N'S-EPR-2649, Part A.; j

Im I

The xenon distribution reconstruction model makes use of standard
procedures for'such applications. The procedure has been verified by

r

| comparison of reconstructed distributions to the criginal and shown to
be within acceptable limits. In particular the axial offset and axial
peaking factors are reproduced to within one percent or less. We
conclude that the reconstruction model adequately represents the xenon

j axial distributions used in the analysis.
.

The xenon distributions used in the analyses are obtained from xenon

.

transient calculations which are chosen to bound any that might occur in

reactor operation. 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.

W

O

I
- - - - _
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The procedure used to obtain the AI band limits for the normal operation
limited events (LOCA and LOFA) is straightforward and acceptable. A

sufficiently large sample of power shapes is examined to assure, withI high probability, that limiting shapes have been sampled. The synthesis

method used to determine whether LOCA constraints are met or exceeded is
the standard Westinghouse procedure and is acceptable. The thermal-

hydraulic methods used to perform the DNB comparisons for the loss of
flow accident are similar to those used for the same analysis in the
CAOC methodology and are acceptable.

I

The procedures employed in the determination of whether the allowed
power shapes obtained from the normal operation analysis lead to accepta-I ble consequences for Condition II events is straightforward and acceptable.
Ke conclude that a sufficient set of events and starting conditions areI

analyzed to provide a high degree of confidence that the consequences of
Condition II events are acceptable after alteration of the permitted
AI- band or the DNB trip algorithms.

The rather involved CAOC Technical Specification is replaced by a

specification that merely requires that the axial flux difference (AI)
be maintained with the acceptable- band as a function of power. Upon

dis:overy that the band limits have been exceeded (a computer alarm is
.

provided) the operator must restore AI to within limits within fifteen
I minutes or reduce power to less than 50 percent of full power. This is

an acceptable specification. The surveillance requirement discusses the
frequency of verification of AI as a function of the status of the
alarm. This is typical of such specifications and is acceptable.

I
3. Evaluation Procedure
The evaluation of report NS-EPR-2649, Part A has been performed under

guidelines for methods and procedures provided in Section 4.3 of the

Standard Review Plan. Enough information is provided to permit a

I
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.

[ knowledgeable person to conclude that the procedure described is adequate
to accomplish its purposes and that the analyses performed to implement
and verify its suitability are state-of-art and are acceptable.

'

4 Regulatory Position
Based on its review, which is described above, the staff concludes that

{ the Relaxed Axial Offset Control procedure is an acceptable method for

power distribution control in Westinghouse designed pressurized water
The staff further concludes that report NS-EPR-2649, Part Areactors.

may be used as a reference to describe the method and support its use.

E

E
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EVALUATION OF PART B 0F

WESTINGHOUSE PROPRIETARY REPORT NS-EPR-2649, ,

"THE F SURVEILLANCE TECHNICAL SPECIFICATION"
n

(TACS 48818)

I
By let :ed August 31, 1982 Westinghouse Electric, Corporation

submitted Document NS-EPR-2649 for review. The Reactor Physics Section
;

of the Core Perfomance Branch has reviewed Part B of this document
entitled "The F Surveillance Technical Specification" and prepared the

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

I presented separate

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

performing surveillance on the value.of the total power peaking factor ,
~

F in the core.
n

E Currently periodic plant surveillance on the height dependent radial

peaking factor, Fyy(Z), is required as partial verification thatI operation will not cause the F (Z) limit to be exceeded. The remaining
'

g
verification is provided by operation within the CAOC procedures and rod

insertion limits. The proposed procedure replaces the F,y(Z) surveillance ,

with a measurement of steady state F (Z) and multiplication of the
n

measured value by a factor, W(2), 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
(2) and the analytically detemined W(Z) is then compared to the F (Z)n

limit. Before forming the product a measurement uncertainty is added to

I F (Z).
n .

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

offset control or relaxed axial offset control . In either case the W(2)

;

i
:
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factor is developed from the series of calculations used to establish

the flux imbalance limits. W(2) is defined as

(F (Z) X P) maximum, simulated transient
0

W(2) =

(F (2) X P) equilibrium
q

Where P is core power.

Changes in the core power distribution caused by control rod insertion,
power level changes, and axial and radial xenon transients are all

,

included in W(2). For plants using CAOC operation the W(2) function is
determined by analyzing a full range of power shapes occurring from
simulation of typical load follow operations. For a plant with RAOC

operation the power shapes used in the normal operation analysis are

used.

E '
.

2. Su mary of Evaluation
g

The following discussion sumarizes our evaluation of the proposed Fgg
surveillanc.e Technical Specification.

The revised procedure accomplishes the same purpose as 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

g compared to the previous entire axial shape. The measurement uncertainty

measurements.'W employed is the previously accepted value for F9
,

A sufficient number of calculations is performed to permit the con-
,

clusion that there is a high probability that the W(Z) function will be ;

bounding.

The proposal to submit the W(2) curve in a Peaking Factor Limit Report
is consistent with pres'ent practice with respect to the F,, surveillance
and is acceptable.

il
!i
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The procedures used to account for possible increases in F (Z) betweeng

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
described in the report is adequate to accomplish its purpose.and that
the analyses perforced to implement the procedure provide a high degree
of confidence that the F (Z) limit will not be exceeded during normal

g

plant operation.

Ii
4 Regulatory Position
Based on its review, which is described above, the staff concludes that
the. proposed F surveillance Technical Specification is an acceptable

g
means of meeting the requirements for surveillance of this parameter.
Further, report NS-EPR-2649 Part B may be used as a reference to

.
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*ca tecn=tetyDimm
Westinghouse- Water Reactor
Ele:tric Corporation Divisions 3c m

PctsturgtPennsylvarna15230

NS-EPR-2549

August 31, 1982
'

Mr. C. H. Berlinger, Chief
Core Performance Branch -

,Office of Nuclear Reactor Regulation i

U.S. Nuclear Regulatory Comission
Washington, D.C. 20555

ATTENTION: Mr. D. Fieno

Dear Mr. Berlinger:

Enclosed are:-

1) Twenty-five (25) copies of a Westinghouse document titled, " Relaxation
of Constant Axial Offset Contro3"-(Proprietary). -

2) Fifteen (15) copies of a Westinghouse document titled, " Relaxation of
f Constant Axial Offset Control" .(Non-Proprietary).

3) Twenty-five (25) copies of a Westinghode document ' titled, "The Fg
Surveillance Technical Specifications" (Proprietary).

.. 4) Fifteen (15) copies of a Westinghouse document titled, ."The FQ
Surveillance Technical Specifications" (Non-Proprietary).

Also enclosed are:

A) One (1) copy of Application for Withholding, AW-82-53 (Non-Proprietary).

B) One (1) copy of original Affidavit (Hon-Proprietary).

The first enclosure, titled " Relaxation of Constant Axial Offset Control",
is information supplied for your review regarding an improved Westinghouse
methodology for power distribution control. The major operational differences !

J

. between this new methodology (RAOC) and Constant Axial Offset Control (CAOC)
a) elimination of the target band (typically + 5% AI) and b) theare: Thesewidening and extension to 100% power of the administrative limits.

differences result in increased operational flexibility and should eliminate
those few instances where power escalation is limited due to operator

The informa-inability to maintain the indicated al within the target band.
tion provided is generic in scope with examples provided for a typical case.

__

e

e

__ __ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ . _ _ _ _ _________________________.____________.._____.____________________d



'- Mr. C. H. Berlingerl Page Two
,

Your review of the enclosed and subsequent approval of the approach and methodo-
logy is requested. Plant specific calculati.ons noting the plant specific
administrative limits will be provided on the individual plant dockets.

The second enclosure, titled "The FQ 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 a meeting on
February 25, 1981, and notes two types of Technical Specifications, a) for

Please note that only the RAOC version of the Technical
i RAOC and b) for CAOC. Specifications has been provided as 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 subsequent approval
of the approach and methodology in the generic sense for both RAOC and CAOC'

is requested.

This submittal contains proprietary information of Westinghouse Electric
Corporation. In confomance with the requirenents of 10CFR Section 2.790, as
emended, of the Comission's. regulations, we are enclosing with this submittal -
an application for withholding from public disclosure by the Comission.

Correspondence with respect to the af'fidavit or application for withholdink

I
should reference AW-82-53 and should be addressed to R. A. Wiesemann, Man'ager,
Regulatory and Legislative Affairs,.Westinghous.e Electric Corporation,
P.O. Box 355, Pittsburgh, Pennsylvania 15230. ,

'( Very truly yours,

MA.
k: WC ~ . ---

fw .. P. Rahe , Jr. ', Manager
~

'' Nuclear Safety Department

CRT/kk
Enclosures

I |
|-

t

,

I
I
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ra ss5
Westinghouse Water Reactor PmmgnPmylsul'a
Electric Corporation Divisions

August 31, 1982
AW-82-53

Mr. C. H. Berlinger, Chief
Core Performance Branch
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Comission
Washington, D. C. 20555

SUBJECT: " Relaxation of Constant Axial Offset Control" and "The Fq 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 submitted by Westinghouse Electric Cor-
-

- poration pursuant to the provisions of paragraph (b)(1) of Section 2.790 of
the Comission's regulations. Withholding from public disclosure is requested

_-with respect to the subject information.

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 infomation, Westinghouse
Electric Corporation..

-

Further, the affidavit AW-76-8 submitted to justify the previous material was
approved by the Comission on November 9,1977, and is equally applicable to
the subject material.

Accordingly, it is respectfully requested that the subject infomation which
is proprietary to Westinghouse and which is further identified in th'e affi-
davit be withheld from public disclosure in accordance with 10CFR Section

!

2.790. of the Comission's regulations.

Correspondence with respect to the proprietary aspects of the application
for withholding or the Westinghouse affidavit should reference AW-82-53 and |
should be addressed to the undersigned. |

jVery truly yours,

AfdA&lAdM J
i-

Robert A. Wiesemann, Manager I

/bek Regulatory & Legislative Affairs
Attachment -

E. C. Shomaker, Esq.cc: Office of the Executive Legal Director, NRC

c

|
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! AW-76-8

L AFFIDAVIT.

i

COMM0!MEALTH OF PENNSYLVANIA: .

ss
,

COUNTY OF ALLEGHENY:

L
Before me, the undersigned authority, personally appeared

Robert A. Wiesemann, who, being by me duly sworn according to law, de-
|poses and says that he is authori::ed to execute this Affidavit on behalf

'

cf Westinghouse Electric Corporation ("Westingneuse") and that the aver- |
-

ments of fact set forth in this Affidavit are true and correct to the
best of his knowledge, information, and belief:

.

-

-

.

- -
$! de.?/frijt1

Rocert A. Wiesemann, Manager

{ Licensing Programs
- ,

.
,

F
.

.

Sworn to and subscribed '

before me. this /'# day

of- b|<-amA1976.
O

'

i
\ ~c an
| / Notary Public/

:-
~

. . ' *
. . . . .

r
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s

; (1) I am Manager, Licensing Progra:::s, in the Pressurized Wa*ar Reactor

( Syste:::s Division, of Westinghouse Electric. Corporation and, as such,
I have been specifically delegated the function of reviewing the
proprietary infor:ation sought to be withheld fr=n public dis-
closure in ennnecdon with nuclear power plant. licensing or rule- ,,

making proceedings, and un authorized to apply for its withholding
on behalf of the Wesdnpouse Water Reactor Divisions.

r

$ .

(2) I am making this Affidavit in conformance with the provisions of
'

10 CFR Section 2.790 of the Ca: mission's regulations and in con-

junction with the Wesdnghouse application for withholding ac-
cc=panying this Affidavit.

(
'(3)

I have personal knowledge of the criteria and procedures utili:ed
- by Westinghouse . Nuclear Eneh;y Systec:s in designating information

as a trade secret, privileged or as confidential c=cercial or
financial informaden.

-

.

(4) Pursuant to the provisions of paragraph (b)(4) of Seedon 2.790 ,

of the Commission's regulations, the following is furnished for
consideration by the Carmission in determining whether the in- .

formation sought to be withheld from public discicsure should be

wi thheld.
-

.

(i) The information sought to be withheld fr=n puslic disclosure ,

1

is owned and has been held in confidence by Westinghouse.

-

*

Y

|

.

.

'

.

. .
-

' ''
- _ . - _ _ _ _ - - - . - - - - - _ - - - _ - - - _ - _ . - - - . - - - - , _ _ _ - _ _ _ - - - _ _ . _ _ - - - - , - _ - - _ _ . _ _ - - _ - _ _ - - - - - - _ - - - - - _ _ - _ _ - - - - - - - - - - - -_. -
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.

(ii) The information is of a type custc=arily held in confidence
,

by Wesdnghouse and not cust. arily disclosed to the public.
Westinghouse has a rational basis for detemining the* types

i

of infor=ation customkrily 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 thef

rational basis reghired.

Under that system, information is held in confidence if it
falls in one or =cre of several types, the release of which
might result in the loss of an existing or potential c:n-
petitive advantage, as follows: .

-
. ..

(a) The information reveals the' distinguishing aspects of
a process, (or camponent, structure, tool, method, etc.)-

(
'

where prevention of its use by any of Westinghouse's
c=mpetitors without license from Westinghouse consti-
tutes .a c:m:petitive economic advantage over other'

-

companies.
-

( .

(b) It consists of supporting data, including test data,
relative to a process (or c==ponent, structure, tool,
meSod, etc.), the application of wnich data secures a
competitive economic advantage, e.g. , by optimi:ation
or improved marketability.

.

9

9

_ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _-
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.

.,-

/ (c) Its use by a c=:petitor would reduce his expenditure
of resources or in: prove his c:=petitive positien in the
design, canufacture, shipment, installation, assbrance
of quality, or licensing a similar product.

'

(d) It reveals cost or' price infon::ation, production cap-
acities, budget levels, or c=mercial strategies of

~

Westinghouse, its cust:x::ers or suppliers.
.

.

(e) It reveals aspects of past, present, or future West-
inghouse or customer funded development plans and pro-

grams of potential ccamercial value to Westinghouse. .

(f) It contains patentable idens, for which patent pro-
-

,

~ ' '

tection may be desirable. ,

I, (g) It is not the property of Westinghouse, but must be
i treated as preprietary -by Westinghouse according to

agreements with the owner.
( t,

.

There are sound policy isasons behind the Westinghouse ' !

system which include the following:

e iv
[ (a) The use of such information by Westinghe

Westinghouse a c =petitive advantage over its com- |
t

|
petitors. It is, therefort, withheld from disclosure . .

)~

to protect the Westinghouse cc=petitivelosition.
.

.

i

|

,
e. - . . .

___- __ __ __ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _
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.

,

..

(b) It is infor=ation which is marketable in many ways.

The extent to which such information is available to
getitors diminishes the Westinghouse ability 'to
sell products and services involving the use of the

information.

(c) Use by our cc=petitor would put Westinghouse at a
campetitive disadvantage by reducing his expenditure

)of resources at our expense. ,

(d) Each component of proprietary information pertinent
to a particular competitive advantage is potentially f

as valuable as the total ec=petitive advantage. If

competitors acquire components of proprietary infor- -

mation, any one component may be the key to the entire
.

.

puzzle. thereby depriving Westinghouse of a competitive
jadvantage.-

.

(e) Unrestricted disclosure would jeopardize the position
,

of prominence of Westinghouse in the world market,
and thereby give a market advantage to the ec= petition

' '

in thcse countries.
.

(f) The Westinghouse capacity to invest corporate assets
in research and development depends upon the success

in cbtaining and maintaining a c:::petitive advantage.

t

.

i
'

.

. . . , . . .
_ _ ....._J
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(iii) The information is being transmitted to the Ccanission in
confidence and, under the provisiens of 10 CFR Section 2.790,
it is to be received in confidence by the Cc=nission.'

The infor=ation is not available in public sources to the(iv)
best of our knowledge and belief.

;
'

The proprietary information sought to be withheld in this(v)
submittal is that which is appropriately marked in the attach-
ment to Westinghouse letter nu=ber NS-CI-1139, Eiche1dinger

<

to Stolz, dated July 19, 1976, c::ncerning supplemental infor-
mation for use in the Augmented Startup and Cycle .1 Physics

The letter and attachment are being submitted asProgram.

part of the above mentioned program in response to concerns
of the Advisory C=1. nitthe on Reactor Safeguards with the ndi
Westinghouse PWR's, which are rat.ed at higher power densities
than currently operating Westinghouse reactors.

This infomation enabi'es Westinghouse to:
5

(a) Justify the Westinghouse design correlations. .

f
(b) Assist its customers to obtain licenses. .

}
(c) Provide greater flexibility to customers ' assuring them ~

of safe reliable operation.
t

Optimize performance while maintaining a high level of(d)
fuel integrity.

_
. ..

_.m_.___ -_______.___________-____m m__--_.
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.

(e) Justify operation at a reduced peaking factor with a i

f wider target band than normal.
.

(f) Justify full power operation and mest warranties. ,

'

Further, the infomation gained frem the Augmented Startup
and Cycle 1 Physics Program is of cc::mercial value and is sold
for considerable sums of money as follows: ,

!

l

I.(a) Westinghouse uses .the infor=ation to perfom and justify
analyses which are sold to cust=ners.

(b) Westing' house uses the infomation to sell to its customers.
g

for the purpose of meeting NRC requirements for full power

F
licensing.

~ .

.
,

.

(c) Westinghouse could sell testing services based on the
Iexperience gained and the analytical methods develcped

.

using this information. )
.

1
l

Public disclosure of this infor=ation concerning the Augmented
.

'

Startup program is likely to cause substantial harm to the
coc:petitive position of Westinghouse by allowing its c:n-
petitors to develop similar analysis methods and models at[
a much reduced cost.

r'
L-

.

-.___. .....
_
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I The analyses performed their methods and evaluation repre-
sent a considerable amount of hichly qualified development

If a com-effort, which has been underway for many years,
petitor were able to use the results of the analyses in

h the attached document, to normali:e or verify their own '

methods or models, the development effort and mnetary expen-

|
diture required to achieve an equivalent capability would

-

be significantly reduced. In total, a substantial amount of ,

rioney and effort has been expended by Westinghouse which
;.

could only be duplicated by a co=petitor if he were to
invest similar sums of mney and provided he had the appro-

I priate talent available.

Further the deponent sayed not. __

.

~

I
.
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L RAOC -- AN EXTENS10N OF CAOC
j

I REVIEW OF CONSTANT AXIAL OFFSET CONTROL (CAOC)A.j
!

WCAP-8385 (Proprietary) and WCAP-8403 (non-Proprietary), " Power Distri-

bution Control and Load Following Procedures," developed the methodology
and described the procedure needed for plant operation to insure peaking

The Constant Axial Offsetfacters belou accident analysis limits.
Control (CAOC) strategy developed in this topical report insures peaking

[
factor and DNB limits are satisfied by maintaining the axial power
distribution within a +5% AI band around a measured target value. By
controlling the axial power distribution, the possible skewing of the{ axial xenon distribution is limited, thus minimizing xenon oscillationsI and their effects on the power distribution.

,

I

This topical report described two modes of operation: operation with
part length (PL) rods (Mode B) and operation without PL rods (Mode A).
It was demonstrated generically that a LOCA peaking factor of 2.32 could
be met at all times, and plant specific analyses were required only if

limit was less than this generic value or generic radial peak-the Fq
ing factor limits were not met. A typical al band is shown in Figure
I -1.

B. AI BAND WIDENING STUDIES

Plants have varying degrees margin to Design Bases Limits which can be.

converted into operating flexibility in the form of a wider AI band.

Several " standard" widened AI bands are available with the two
common being +6, -9% and +3, -12%. A typical widened AI band is shown

in Figure I-2 with respect to the standard AI band.
,

C. RELAXED AXIAL OFFSET CONTROL (RAOC){
limits, some marginTypically in plants with relatively high LOCA Fg

to the LOCA limit still remains even after one of the standard band
widening studies is performed. This is evidenced in Figures I-3 and

|

.._1*
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I-4. Fiqure I-3 is the Fg P vs. core height plot from e reload cycle j

using the standard +5% AI band. Figure I-4 is a similar plot using a

+6, -9% AI band. While the +6, -9% AI band increases peaking

factors relative to the +5% AI band, margin still exists to the LOCA

limit. Tais indicates that the AI band could be widened by some
additional amount. The RAOC methodology eliminates the iterative

process of searching for this wider band by determining the allowed band
directly.

The allowed AI band can additionally be widened further at reduced

power levels. This is evidenced by two pieces of data. First, current
Standard Technical Specifications allow AI to be outside the allowed
band for up to one hour in 24 between 50 and 90% power and two hours in

24 below 50% power. In fact, the current Technical Specifications do
not require CAOC operation below 50% at all as long as power is not
increased above 50% until CAOC requirements are met. Secondly, all the

limiting F values calculated using the current analysis (such as
q

those shown in Figure I-3 and I-4) are a result of full power operation.

Since the limit is based on F P this indicates that power decreases
q

faster than F increases during CAOC operation and therefore indicates
q

that larger axial peaking factors, and hence wider aI limits, are
permissible at reduced power levels. The RAOC methodology also deter-
mines this permissable part power relaxation directly. A typical RAOC
limit is shown in Figure I-5 with respect to the standard and widened

CAOC AI bands.

Because relaxation of the CAOC Technical Specifications is much sought

after by utilities, the RAOC methodology has been developed. This
methodology makes it possible to obtain the necessary and sufficient

requirements to satisfy the safety limits under all operating
conditi ons. The advantages of PAOC operation are to:

a) Allow the operator to minimize and/or smooth the boron system duty
relative to CAOC operation,

t. . ?
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:

b) Increase spinning reserve capacity during Mode A operation,

Reduce rod motion corrections and hence operator action required toc)
- maintain conformance with power distribution control Technical

Speci fications,

d) Increase greatly the ability to return to power after a plant trip.

In actual plant operation, the surveillance requirements to verify RAOC
conformance to the F limits can take two forms. First, Fxy(z) can j

g
be measured, as in the current Standard Technical Specifications, to

verify the values used in the analysis. Second, F (z) can be measuredg

directly and an allowance for normal operation transients, W(z), applied
Surveillancebefore F (z) is compared to the limit, as in the Fg

g
Technical Specification.
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!
II. CALCULATIONAL PROCEDURE

L
A. XENON RECONSTRUCTION

In the normal CAOC 18 case analysis, load follow simulations, which

generate power distributions covering the allowed CAOC operating space,
are performed to generate a typical range of allowed axial xenon distri-
butions which in turn are used to calculate axial power distributions in

f both normal operation and Condition II accident conditions. Because of
the much larger allowed operating space during RAOC operatien, load

|
follow simulations are not a practical method for generating power dis-
tributions covering this wider AI-Power cperating space. Therefore,
for RA0C analyses, axial xenon distributions are created by a recon- ,(a,c)

]
,

' struction model. 'I
! !
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+(a,c)

-

The accuracy of the reconstruction model has been verified by two

methods. They are:
,

I

a) Comparison of reconstructed Xe(z) values with those of the diffusion

f theory creatt.i distributions having the same xenon parameters,

b) Comparison of axial offset and F differences obtained with the
7

actual and reconstructed xenon models.
j

!
;

Figure 11-1 shows a typical envelope of pointwise Xe(z) differences. ~
+(a c)Near the top and

These differences over most of the core are{ _

bottom of the core differences are larger, but do not impact RAOC limit
differences.analysis. Figure 11-2 shows histo, grams of A.O. and F7

In general, A0's agree within and F 's agree within Because +(a,c)
z ,,

of the wide range of xenon distributions examined in the RAOC analysis,
, ,

the accuracy of the reconstruction model to reproduce uy hdividual
xenon distribution, and its associated power distributions, is not
important. The accuracy ir: A0 and F is c:uite sufficient for the f

7

enveloping studies for which the reconstruction model is used.

I

B. XENON LIBRARY

The xenon reconstruction model makes it possible to accurately recreate
Therefore. .

an axial xenon distribution from the xenon parameters.
pointwise xenon distributions need not be stored since they can be
recreated from their characteristic parameters. In addition, the recon-
struction model eliminates the need to simulate a large number of xenon

|

transients to generate the allowed range of xenon distribution.-
Instead, a few selected xenon transients can be analyzed to determine

i

f. 11

- . . . . . . . . . . . . . . .



_

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.

*(a,c)
-

I
E The first step in determining the range of the xenon parameters is to

-

select a tentative al-Power operating space. The tentative operating

I 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 so 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 CAOC operation. This is illustrated in Figure 11-3.

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

as follows: ,

*(a,c)

|| .-

!I

I
I

'

I
I
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*(a,c)"

F
H

F
L

E
a

L

F
L

-

x

_

.

I

In all the above steps the control rods must meet rod insertion limitL

constraints.
!

The recom:nended burnup steps and power levels are listed in Table II-1.
|A typical plot of axe vs. XEMID (Step k) is shown in Figure 11-4.

|
This result indicates the allowed axe and XEMID range for that burnup

step.
t

I 1

I The results of the above transient calculations for a typical
'

f Westinghouse reload core are shown in Figures II-5, II-6, and II-7 at
BOL, MOL, and EOL respectively.

L .

I

I
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Powers (P1-P2)
! Burnups +(a,c)
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(a.c)
.

I
I

I
I ,

I C. 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 AI
band limits. The purpose of RAOC is to find the widest per.nissible

AI-Power operating space by analyzing a wide range of AI. Therefore

the generation of normal operation power distributions is constrained
only by the RIL. The sequence for generating the power distributions is
then:I (a,c)

I

I

il

il

'I A-15



t *(a,c)

I
I
I

. _ _ _

The results of the above process is a large set of power distributions
covering a large area of AI-Power space. A brief representation of
this space is shown in Figure II-8. This data is used as input to the
LOCA and LOFA analysis.

2. F ANALYSIS
n

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,

| F , is detemined using standard synthesis methods as described in
HCAP-8385. For each power level, the results of this analysis will
indicate a range of AI in which there are no violations of the LOCA
limits. This range is plotted for all the power levels analyzed and a
bounding limit is detemined. This is illustrated in Figure 11-9. Thisi bounding limit becomes the tentative allowed AI-power operating space
for the plant, pending the results of the Loss of Flow Accident (LOFA)
and Condition II Accident Analyses.

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

reload core is shown in Figure II-10.

I
I
I
I
I

.ee



3. LOFA Analysis

The themal-hydraulic methods used to analyze axial power distributions

generated by the RAOC methodology is similar to those used in the CADC
methodology. Normal operation power distributions are evaluated
relative to the assumed limiting normal operation power distribution,

g)
typically the 1.55 cosine, used in the accident analysis. Limits on

up

allouable operating axial flux imbalance as a function of power level
g from these considerations are compared to those resulting from LOCA Fg3

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

detemined.

D. CONDITION II ANALYSIS

The objectives of Condition II simulation (Accident Simulation) 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.

E (b; 'tovide, if necessary, infomation to obtain appropriate setpoints

f'
for core protection systems which assure the validity of the design
basis. This will be accomplished by such means as redefining the

f(AI) penalty function in the Overtemperature LT setpoint
equation (OTAT).

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

i.e.:

(a) Control rods are above their insertion limit.

(b) The flux difference, LI, has to be within the LI-Power space
detemined in the Normal Operation Analysis,j

I
i

I
. . -
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- Axial xenon distributions are generated by the xenon reconstruction

model for the range of axe, XEMID and XEAVG's allowed during normal

operation (ie, within the AI-Power Operating space determined in the
normal analysis). Starting from a normal operating condition, the
following accidents are simulated.

Cooldown Accident (Manual Rod Control Mode)

This accident assumes reduction of the inlet temperature of the primary
coolant due to a sudden excessive load increase, steam dump valve open-
ing, excessive feed water flow or a turbine valve opening. The control
rods are assumed to stay at their original insertion. The reactor power
increases as a result of this accident. The maximum amount of tempera-

ture reduction is limited to 30 F. The cooldown will be terminated if
' the reactor power reaches the high flux trip point even if the amount of

temperature reduction is less than 30 F.
.

Control Rod Withdrawal

This accident assumes uncontrolled full length control rod withdrawal

either by system malfunction or operator error. The boron concentration
is fixed. The control rod is withdrawn every 10% of core height up to

the fully withdrawn position. A reactor trip occurs if the reactor
power reaches the high flux trip point. This analysis also simulates
excessive (uncontrolled) load increase with automatic control rod opera-
tion.

Boration/ Dilution ( Automatic Rod Control Mode)
)

An uncontrolled boration/ dilution accident is the result of a system
malfunction or operator error, and is simulated as follows. The reactor
power is maintained at a constant level. The reactivity change associ- |

ated with the boration/ dilution is compensated by automatic control rod

motion. The boration is terminated when all rods are out of the core.
The dilution is terminated 15 minutes after the rods pass the rod in-

sertion limits.

A-18'

~ ' '
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ ]



- . .. . .. . . - - - ______ _ _______

o

1) Power Shape Generation
|

The first step in the Condition II analysis is the determination of the
allowable normal operation preconditions. This is accomplished by
selecting a set of xenon distribution parameters and searching for the
control rod insertions at a given power (constrained by the rod inser- 1

tion limits) that are permissible within the AI-Power operating space
determined in the normal operation analysis. This is illustrated in
Figure II-11. For that xenon distribution and power level, any rod

,

insertion between these limits is a valid normal operation precondition

for the accident analysis. The process for the accident analysis is then
+(a,c)

(

[

r
-

'
i

'

i

The power distributions generated in this sequence are then analyzed for
peak power density (Kw/ft) and D!lB concerns.

.

f. 10
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'2) Peak Power Density

Core peaking f actors can be obtained by the standard synthesis pro-
cedures using 1-D calculated axial power shapes and power levels ob-
tained from the accident simulations and input F 's. The results arexy
summarized in flyspeck format as shown in Figure II-12. Usually peak
power density will exceed the design basis limit only in very large
axial offset (or AI) regions. These regions are easily protected by
operator action and/or an operationally non-restrictive OPAT f( AI)

penalty function. (Current 17x17 plants with CAOC control operate based

on an analysis without an OPAT f(aI) penalty function since the#

OTAT f(61) penalty function is more restrictive. If the need for an

OPAT f(AI) penalty function is indicated by the RAOC analysis, the
OTAT f(AI) function would be changed such that it would be more

restrictive.)

3) DNB and Setpoint Analysis ,

The Condition II analyses are evaluated relative to the axial power
distribution assumptions used to generate DNB core limits and resultant
OTAT setpoints (including the f(AI) function) to determine if the
setpoints are adequate for the RAOC generated conditions.

E. FINAL DETERMINATION OF RAOC LIMIT

Once the normal operation and accident analysis described in the

previous sections has been completed, the final determination of the
RAOC allowed AI-Power operating space can be made. This is accom-

plished by first comparing the LOCA allowed AI-Power operating space
to that of the LOFA and selecting the most limiting operating space
allowed by these normal operation limited accidents. This result is then
compared to the trip setpoints that result from the OPAT and DTAT
f(al) penalty functions to insure that the trip setpoints are

non-restrictive.

( i

,

'
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,
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The resulting AI-Power space from this determination for a typical

Westinghouse reload core is shown in Figure II-13.

LIMITS
F. SENSITIVITY STUDIES FOR VARIOUS Fg

The sensitivity of AI-Power operations space to changes in Fg were

( analyzed through a wide range of F 's. The method of analysis is
g

identical to the Fg analysis described in Section C.2, with Fgi
varied for each sensitivity case. The results indicate that a 1% change
in F will cause less than a 1% change in AI. As al is under the

g can be conservatively reduced by a 1%control of the operator, Fg
g s to be decreased.reduction in AI for each 1% F i

[ This conservative relationship of 1% AI per 1% Fg s used in thei
Surveillance to reduce theTechnical Specifications incorporating Fg

g ndi-
[ allowed al-Power operating space in the event a measured F i

limit to allow use of the fullcates insufficient margin to the Fg ,

al-Power operating space.

G. IMPACT ON REMAINING SAFETY ANALYSIS

The impact of the wider AI-Power space allowed by RAOC on safety
parameters other than those discussed in the previous section has been

evaluated. No change in the methods of determining these safety

parameters is required as a result of RAOC for the following reasons.

a) The current methodology as described in WCAP-9272, " Westinghouse
Reload Safety Evaluation Methodology," is sufficiently

,

conservative to bound RA0C operation. This is a result of the
conservative methods used to bound the power distiribution

skewing allowed by CAOC.

I
j

.

99
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|

b) Although the allowed al-Power operating space is larger for'

RAOC than it is for CAOC, the plant is physically able to

operate at the extremes of the allowed space for only brief
periods of time. The plant will always tend toward the equilib-
rium value of AI, i.e. the CAOC target value, as any xenon
oscillation decays.. As a result the most probable power

( distribut 7n occuring during normal operation of the plant will
be within the CAOC AI-Power allowed operations space.

b

.

:

'

1

I

:
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1
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FIGURE 11-1

XENON RECONSTRUCTION MODEL ENVELOPE OF LOCAL XENON CONCENTRATION DIFFERENCES
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XIX. TECHNICAL SPECIF2 CATIONS

A. MODIFICATIONS TO 3/4.2.1
l

In a plant incorporating RAOC operation the Technical Specifications are

modified to remove all references to CAOC in Section 3/4.2.1 and the
corresponding bases. The allowed Al-Power operating space determined

in the previous section becomes Figure 3.2-1 of the Technical Specifica-

tion and operation within these limits is required. If these limits are

exceeded, AI must be returned within the limits within a short grace
period or power must be reduced. An example of the modifications to
3/4.2.1 is Section 1 of the attachment. An example of the modifications
to the BASES of 3/4.2.1 is Section 2 of the attachment.

B. OTHER POTENTIAL TECHNICAL SPECIFICATION CHANGES

As a result of the OTAT and OPAT analysis of the Condition II
transients, changes may be required to the f(ol) penalty functions in
Table 2.2-1 of the Technical Specifications. This may be required on

limits where wider AI limits are possible.plants with high Fq

O

A-36 .
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IV. SMP1ARY AND CONCLUSIONS
{

The RAOC methodology has been developed for relaxing the current
contraints on axial power distribution control. This methodology widens

the allowed AI-Power operating space relative to CAOC operation

particularly at reduced power levels while ensuring that safety con-
siderations are satisfied. This is achieved by examination of a wide

( range of possible xenon distributions and the possible range of axial
power distributions associated with each xenon distribution in both
normal operation and accident conditions. This methodology has been

applied to the safety analysis of a typical Westinghouse reload core.
With the Technical Specification changes described in this report, the

plant can operate both safely and with enhanced flexibility during this
cycle.

..
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3/4.2- POWER DISTRIBUTION LIMITS

3/4.2.1 AXIAL FLUX DIFFERENCE fAFD)'

1
LIMITING CONDITION FOR OPERATION

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be nintained
7
' within the allowed operational space defined by Figure 3.2-1.

APPLICABILITY: MODE 1 ABOYE 50 PERCENT RATED THERMAL POWER
!

! ACTION:
1

With the indicated AXIAL FLUX DIFFERENCE outside of the Figure) a.
! 3.2-1 limits,

1.) Either restore the indicated AFD to within the Figure
3.2-1 limits within 15 minutes, or

I 2.) Reduce THEPJtAL POWER to less than 50% of RATED
! THERMAL POWER within 30 minutes and reduce the Power
| Range Neutron Flux - High Trip setpoints to less than
|

or equal to 55 percent of RArEn THEPJtAL POWER within
the next 4 hours.'

b. THERMAL POWER shall not be increased above 50% of RATED THERMAL
|

i POWER unless the indicated AFD is within the Figure 3.2-1
limits.

|

t

..
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POWER DISTR 8BUTION LIll8TS

SURVEILLANCE REQUIREMENTS

4. 2.1.1 The indicated AXIAL FLUX DIFFEREllCE shall be determined to be
within its limits during POWER OPERATI0li above 50 percent of RATED
THEPJ4AL POWER by:

Monitoring the indicated AFD for each OPERABLE excore channel:a.

1. At least once per 7 days when the AFD Monitor Alarm is
OPERABLE, and

2. At least once per hour for the first 24 hours after re-
storing the AFD Monitor Alarm to OPERABLE status.

b. Monitoring and logging the indicated AXIAL FLUX DIFFERENCE for
each OPERABLE excore channel at least once per hour for the
first 24 hours and at least once per 30 minutes thereafter,
when the AXIAL FLUX DIFFERENCE Monitor Alarm is inoperable.
The logged values of the indicated AXIAL FLUX DIFFERENCE shall
be assumed to exist during the interval preceding each log-
ging.

[ 4. 2.1. 2 The indicated AFD shall be considered outside of its limits
when at least 2 OPERABLE excore channels are indicating the AFD to be
outside the limits.

(

!
{

!

l
_
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|

I
I 3/4.2.1 AXIAL FLUX DIFFERENCE (AFD)

I
|

The limits on AXIAL FLUX DIFFERENCE assure that the Fo(Z) upper bound
limit

|
envelope of F times the normalized axial peaking factor is not

g
exceeded during either normal operation or in the event of xenon

|
redistribution following power changes.

I Provisions for monitoring the AFD on an automatic basis are derived from'

the plant process computer through the AFD !!onitor Alarm. The computer
,

I determines the one minute average of each of the OPERABLE excore

detector outputs and provides an alarm message immediately if the AFD

for at least 2 of 4 or 2 of 3 OPERABLE excore channels are outside the
AFD limits and the THERMAL POWER is greater than 50 percent of RATED

| THERMAL POWER.
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!. 2NTRODUCT10H{
Plant operation below the heat flux hot channel factor (F (z)) limit9

assures that peak clad temperature above the 2200 F ECCS acceptance
limits is not exceeded during a LOCA event. Currently, periodic plant
surveillance on the height dependent radial peaking factor, Fyy(z),is
required as partial verification that operation will not cause the

[ F (z) limit to be exceeded. In the F Surveillance Technical
9

Specifiction, F,y(z) surveillance has been replaced by F (z)n

{ surveillance. Monitoring F (z) and increasing the value for expected
n

plant maneuvers provides a more convenient form of assuring plant

operation below the Fg (z) limit while retaining the intent of using a{ measured parameter to verify operation below Technical Specification

limits.

II. REFORMULATION TO F (Z) SURVEILLANCEg

F (z) surveillance is accomplished in the following manner. A full ,

n
core flux map is taken under equilibrium conditions to determine

Fn(z). This measured F (z) is increased by appropriate uncertain-n
ties to account for manufacturing tolerances and measurement uncer-

tainty. The resulting F (z) including uncertainties is calledg

(z). Since (z) was measured under equilibrium conditions,

potential increases in F (z) that might arise from changes in the
n

equilibrium power distribution caused by power level changes and control

rod movement must also be accounted for. A W(z) function that
represents the maximum likely increase in the equilibrium measured
F (z) that might arise during power distribution transients will !g
account for nonequilibrium operation. |

!

|

F (z) surveillance is then accomplished by comparing the product of
n

the measured (z) and the analytically determined W(z) to the

F (z) limit.n :

W

B-1
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I
I limity x g{z) for P > 0.50

F (z) x W(z) 1 0
p

limit
F x g(7)

F (z) x W(z) 1 0
0.5

where K(z) is the normalized F (z) limit and P is the fraction ofq

rated thermal power.

I In a plant using CAOC operation, an Allowed Power Level (APL) can then

be defined. APL represents the highest percentage of rated thermal
power at which the plant can operate and still be assured that F (z)9

will be maintained below Technical Specifiction limits. APL is

I determined by taking the F (z) limit and dividing by the product of
9

F (z) and W(z).
.

limit[F xK(z)}
APL = minimum

0 x 100%
Mover z

(pq (7) x p(7) )

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 less than 100%, operation above

APL is allowed to the extent that APDMS surveillance demonstrates or
plant operation restrictions insure that the F . limit is met.g

If the plant is using RAOC operation and F"g(z) x W(z) exceeds its
;

limit, the allowed al-Power operating space must be reduced to insure

operation below the F limit. No allowance for widening the al-
g

Power space over that of Figure 3.2-1 if F"g(z) x W(z) is below its
limit is permited.

I
I
I B-2



I
III. REVISIONS TO THE TECHNICAL SPECIFICATIONS

A. Surveillance Requirements - Section 4.2.2.2

During normal operation F (z) is shown to be within its limit byg

comphring the result of a measured F (z) multiplied by a W(z)g

transient function to the F (z) limit. Periodically a full core flux
g

'I map is taken under equilibrium conditions to determine a measured

F (z). This F (z) is then increased by 3% to account for
n g

manuf acturing tolerances and further increased by 5% to account for
measurement uncertainties. The resulting equilibrium measured Fg(z)

M
including uncertainties i called Fg(z). To verify operation below the
Tech Spet F (z) limit, Fg (2) must be shown to be less than or equal tog

the F (z) limit divided by the W(z) transient function
g

limit

0 x Mz)
F "(z) 1 for P > 0.5 -

g , (,)

limitp

F "(z) 1 Wfz)x05 f r P > 0.5
g _

where K(2) is the normalized F (z) limit, P is the fraction of rated
n

thermal power and everything else is as defined previously. F (z)g

surveillance must be performed when power has been increased by 10% of rated
thermal power over the thermal power that F "(z) was last determined org

' at least once every 31 effective full power days, whichever occurs first.
When verifying that F N(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.

I -

I ,

;

.
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B. Surveillance Requirements - Section 4.2.2.2.e

Because F (z) surveillance is only required every 31 effective full power
Q

days, the Technical Specification takes into account the possibility that
Fn(z) may increase between surveillances. Typically, because of natural i
feedback effects, F (z) decreases with increasing core burnup. Locations of

Q :

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

I non-standard fuel management techniques may show some small increase In F (z)Q

with core burnup. The Technical Specification requires that when performing
Fg(z) surveillance the resulting F (z) value must be compared to F (z)Q QI determined from the previous flux map. If the margin to the F (z) limit hasQ

decreased, since the previous determination of F (z), then additional actionQ
must be taken. The Technical Specification allows two options. If the margin
to the F (z) limit has decreased since the previous map, then either the new

Q
F (z) must be increased by an i#f5Riitjs[pihilty to account for further
Q

g' increases in F (z) before the next surveillance, or surveillance must be
Q

performed every seven full power days. Kilf.Wildsissii'hE65"E6TiiTthiAstihdiFdh
fetal t9??iiHEl f7b565355tEs'IdifiEUiii3iHEheaselin dg($hffh$ypi EA$doFesNW8E

fa@eMkyp@MppsalthhDh@kpr6fijEdQ@aRidl h3pe@d$5sjhbbtf[
'thhkc6fesMi' hYdre[prSidNt60iIveNgerdifibresissE6Vbrdeht$k$Fhhc

g hddi|tiosslyns] tyjMyxpysgoR2QI111bs][a{tdrjd[IhtMhj3igsys@jifis
a W]zRjfpnct{gg The additional penalty or more frequent mapping requirements

can be discontinued when two successive flux maps indicate that the margin to
the Fq(z) limit is no longer decreasing.

An example of the modifications to 3/4.2.2 required to Incorporate Fg
,

surveillance for RAOC operation is Section 1 of the attachment. Sfiinish~5 |
!F (i)[inEFeas.e pepiltEf5HF5fididM5?i?EyElE~;s|pecifi[Yis;isEspicificitib^nQ

4s2F2s21e]1? mustJbsGnddifisdlis]FsfiectsindTOsionlofLthc ;piFasiet'erl~in,it.heis
.: ....c. ..;-=-- ~. -n .n. + .. -

ReakhgFagtglimitiReportf(ffLR)iorlCore[OperatinggimjtjReports]COLR)j

C. PEAKINGFACTORLIMITREPORT-SECTION6.9.1.14OR30LRI The W(z) function is a plant and cycle 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 COLR. I f f spjFbpri atEMih's3(i)? fun ctib6Trdy?iH61'n'ds"Ith[siEss'5
F (z)MsEFssie?hsfaltf5sb6vef2MorialteFnativelikaslargefiburhupidejiendentQ ~

D penalty /fsttor risy]be[providedMn]the[PFLR[(oriCOLR)3asf aireplacementyhr[the
standardi2Walue|

uu -s .
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1

.

The Peaking Factor Limit Report will be supplied at least 60 days prior to

( cycle initial criticality or 60 days prior to the date the values would become
effective unless otherwise exempted by the NRC. Section 2 of the attachment
is the changes to the Reporting Requirements section (6.9) of the Technical
Specifications requiring a Peaking Factor Limit Report. Section 3 is a sample
report for RA0C operation.

D. AXIAL POWER DISTRIBUTION - SECTION 3.2.6 (CAOC PLANTS ONLY)

( In conjunction with the measurement of F "(z), an Allowed Power Level (APL)o

is determined. APL is defined as the ratio of the F (z) limit to the productQ

of Fo"(z) and W(z).

: APL = minimum over z x 100%

F"! < o (z) x W(z),

i

f f
b The top and the bottom 15% of the core are also excluded from the calculations j

of APL. Operation at power levels above APL requires the use of the APDMS or
operational restrictions (such as Base Load Operation) on the plant.

METHODOLOGY FOR F (z) AND W(z) ANALYSIS )IV. Q
..

A. W(z) METHODOLOGY

The W(z) factor represents the largest expected increase in an equilibrium .)
'

F (z) that can result from changes in AI and power level which are allowed inQ
plant operation.

W(z) is defined as:

W(z) = (F,(z) x P) maximum, simulated transient 4

(F,(z) x P) equilibrium.

..

%

-3050e.ct3:50/101993 B-5
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Changes in the core power distribution caused by control rod insertion, power
( level changes, axial xenon transients, and radial xenon transients are all

included in W(z). .If[ajiprophsts,{th;sN(i)/fupsi|idnlmay?alsof nslude thei
~

Ef6E51? Fn'(i)Ti hdi sis e ip@en al tyi sbove ?th ej st and ar'd :; 2E fo s co re s; wh i ch f arey$asss jveh39[tajnsmophlyipufnupjjntervals;Inhje@f{s g y howg arde
most, reload cores, operating flexibility can be maximized by making the W(z)
function burnup dependent.

For a plant incorporating CAOC operation, the W(z) function is determined by
analyzing a full range of power shapes occurring from simulation 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 AI band. The specific cases analyzed are those
used in the standard Westinghouse F (z) analysis (1,23 Alternatively, other

Q

standard Fg analyses'3''' could be employed to compute W(z).

For a plant with a RA0C Technical Specification, W(z) is determined based on
the transient F (z) resulting from the normal operation analysis of the finalQ
AI-Power operating space. The methodology for determining the AI-Power
operating space is discussed in " Relaxation of Constant Axial Offset Control"
(Part A of NS-EPR-2649).

-

(1) "Fg Envelope Calculations", C.E. Eicheldinger letter NS-CE-687; 6/27/74
(Prop.)

(2) F.M. Bordelon, et. al . " Westinghouse Reload Safety Methodology,"
WCAP-9272, March 1978 (Prop.)-

(3) letter from C. Eicheldinger (Westinghouse), NS-CE-1749 to John F. Stolz
(NRC); April 6, 1978 (Prop.)'

(4) Letter from T.M. Anderson (Westinghouse), NS-TMA-2198, to K. Kniel
(NRC); January 31, 1980 (Prop.)
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B. Radial Xenon Methodology

b' The insertion or withdrawal of control rods while changing power level

can cause radial xenon redistribution as well as axial xenon redistri-
bution. Since F (z) increases caused by radial xenon redistribution |

n
cannot be modeled in the axial model used to evaluate F , this factorg

must be taken into account with separate calculations. F (z)g

increases due to radial xenon transients are explicitly included in W(z)
through a height dependent radial xenon factor, Xe(z). Three-

dimensional calculations are used to evaluate increases in elevation
|dependent radial peaking f actors in a conservative manner by inducing a

radial xenon oscillation. An equilibrium xenon case is perturbed by |

reducing power level and inserting control rods deeply enough to force
the axial flux difference to the most negative allowed valve. The xenon

|distribution is allowed to change for sereral hours in this configura-
-

tion, then the control rods are withdrawn and power is increased. The
resulting xenon transient is followed in short time steps. The maximu,m

value of F at each elevation occuring during the transient is used -
xy

to determine

Xe(z),where

xY(z t) maximum, transientF

Xe(z) = equilibrium
fxy(z)

The final form of Xe(z) is determined by conservatively bounding the

results of the transient calculation.

._

P.7
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HEAT FLUX HOT CHANNEL FACTOR LIMITS
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POWER DISTRIBUTION LIMITS

HEAT FLUX HOT CHANNEL FACTOR-F0(11

..
LIMITING CONDITION FOR OPERATION

F (z) shall be limited.by the following relationships:3.2.2 n
Limit

F (z) 1 [F0 .] [K(Z)] for P > 0.5
0 Y

Limit
F (z) 1 [F0 __] [K(Z)] for P 10.5

0 0.o

where P = THERMAL POWERRAltD lHERMAL POWER

and K(z) is the function obtained from Figure 3.2-2 for a
given core height location.

APPLICABILITY: MODE 1

ACTION:
'

With F (z) exceeding its limit:
n

l. Reduce THERMAL POWER at least 1 percent for each I percent
F (z) exceeds the' limit within 15 minutes and similarly0reduce the Power Range Neutron Flux-High Trip Setpoints
within the next 4 hours; POWER OPERATION may proceed for
up to a total of 72 hours; subsequent POWER OPERATION may
proceed provided the Overpower AT Trip Setpoints (value
of K ) have been reduced at least 1 percent (in AT4
span) for each 1 percent Fg(z) exceeds the limit.

b. Identify and correct the cause of the out of limit condi-
tion prior to increasing THERMAL POWER; THERMAL POWER may
then be increased provided F (z) is demonstrated throughQ
incore mapping to be within its limit.

:

:

B-9 .
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POWER DISTRIBUTION LIMITS _

SURVEILLANCE REQUIREMENTS _~

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.

F (z) shall be evaluated to determine if Fg(z) is within4.2.2.2 Q
its limit by:

Using the moveable incore detectors to obtain a power distri-a.
bution map at any THERMAL POWER greater than S percent of RATED
THERPAL POWER.

Increasing the measured Fg(z) component of the power distri-b.
bution map by 3 percent to account for manuf acturing tolerances
and further increasing the value by S percent to account for
measurement uncertainties.

Satisfying the following relationship:c.

Lir
M

' *1 f or P > 0.5g (z) 1 - 7F

F'""*
F "(z) 1 g(g) x r P 10.5

-

g 0

where F (z) is the measured Fg(z) increased by the allow-M
g

antes for manuf acturing tolerances and measurement uncertainty,

limit is the Fg limit, K(z)'.is given in Figure 3.2-2, P isF g
the relative THERMAL POWER, and W(z) is the cycle dependent
function that accounts for power distribution transients
encountered during normal operation. This function is given in
the Peaking Factor Limit Report as per Specification 6.9.1.14.

N
d. Measuring Fn (z) according to the following schedule:

1. Upon achieving equilibrium conditions after exceeding by 1

10 percent or more of RATED THERFAL POWER, the THERMAL '

POWER at which Fg(z) was last determ ned,* or
i

i

2. At least once per 31 effective full power days, whichever
occurs first.

*During power escalation at the beginning of each cycle, power level may
|

be increased until a power level for extended operation has been
achieved and a power distribution map obtained.

B-10
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[

( POWER DISTRIBUTION LIMITS

/ SURVEILLANCE REQUIREMENTS (Cont)

e. With measurements indicating

maximum FM (z)g
over 2 g(7) ) Mhas increased since the previous determination of Fg (z)

either of the following actions shall be taken:
,

1. Fg M(z) shall be increased by 2 percent over that
( specified in 4.2.2.2.c, or

M(z) shall be measured at least once per 7 effec-2. F0tive full power days until 2 successive maps indicate that/

0(z) is not increasing.** "U"

[ ( Klz) )
f. With the relationships specified in 4.2.2.2.c above not being'

satisfied:

1. Calculate the percent Fg(z) exceeds its limit by the
following expression:

,

1j- , - -

F "(*) * W(*)

<|
f**y*"* 0 -1 x 100 for P > 0.5

y 33,3t
p

l ( x x(z9 |,
,

jr - .

M

) f *i"|m o (z) x W(z)( F

-1 (x100 f r P < 0.5y,L
imit

F I
| 0
( x K(z) J<

l \ ,
0. 5 ,/ <

,

2. Either of the following actions shall be taken:

l a. Place the core in an equilibrium condition where the
limit in 4.2.2.2.c is satisfied. Power level may
then be increased provided the AFD limits of Figure

[ 3.2-1 are reduced 1% AFD for each percent Fg(z)
exceeded its limit, or

b. Comply with the requirements of Specification 3.2.2
for F (z) exceeding its limit by the percent- cal-Q
culated above

'
B-11
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The limits specified in 4.2.2.2.c, 4.2.2.2.e, and 4.2.2.2.fg.
above are not applicable in the following core plane regions:

1. Lower core region 0 to 15 percent inclusive.

2. Upper core region 85 to 100 percent inclusive.

When f (z) is measured for reasons other than meeting the4.2.2.3 g
requirements of Specification 4.2.2.2 an overall measured F (z) shall-0
be obtained from a power distribution map and increased by 3 percent to
account for manufacturing tolerances and further increased by 5 percent
to account for measurement uncertainty.

.

(
.

nr

I

i

|

)

i
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(
3/4.2 POWER DISTRIBUTION LIMITS

B_AS,,E,1

The specifications of this section provide assurance of fuel integrity
during Condition I (Normal Operation) and II (Incidents of Moderate
Frequency) events by: (a) maintaining the calculated DNBR in the core at
or above design during normal operation and in short term transients,
and (b) limiting the fission gas release, fuel pellet temperature and

Incladding mechanical properties to within assumed design criteria.
addition, limiting the peak linear power density dur.ing Condition I
events provides assurance that the initial conditions assumed for the
LOCA analyses are met and the ECCS acceptance criteria limit of 2200*F
is not exceeded.

The definitions of certain hot channel and peaking factors as used in
these specifications are as follows:

F (z) Heat flux Hot Channel Factor, is defined as the maximum local
9 heat flux on the surf ace of a fuel rod at core elevation I

divided by the average fuel rod heat flux, allowing for manu-
f acturing tolerances on fuel pellets and rods.

F Nclear Mahy Mse M Gannel FacW is denned as ne rado ofII
6g .

the integral of linear power along the rod with the highest integrated
power to the average rod power.

3 /4. 2.1 AXIAL FLUX DIFFERENCE (AFD)

The limits on AXIAL FLUX DIFFERENCE assure that the F (z) upper boundg
11mitenvelope of F times the normalized axial peaking f actor is not ex-

q
ceeded during either normal operation or in the event of xenon redis- 4

ftribution following power changes.

Provisions for monitoring the AFD on an automatic basis are derived from
i

the plant process computer through the AFD Monitor Alarm. The computer
determines the one minute average of each of the OPERABLE excore detec-
tor outputs and provides an alarm message immediately if the AFD for at
least 2 of 4 or 2 of 3 OPERABLE excore channels are outside the allowed 1
al-Power operating space and the THERMAL POWER is greater than 50 I
percent of RATED THERMAL POWER.

3/4.2.2 and 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR, RCS FLOWRATE AND
NUCLEAR ENTHALPY R15E HOT CHANNEL FACTOP3

The limits on heat flux hot channel f actor, RCS flowrate, and nuclear
enthalpy rise hot channel f actor ensure that 1) the design limits on
peak local power density and minimum DNBR are not exceeded and 2) in the
event of a LOCA the peak fuel clad temperature will not exceed the
2200'F ECCS acceptance criteria limit.

1

B-13
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POWER DSSTRIBUTION LZMZTS

BASES (Cont)

Each of these is measurable but will nomally. only be detemined period-
ically as specified in Specifications 4.2.2 and 4.2.3. This periodic
surveillance is sufficient to insure that the limits are maintained
provided:

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

-

demand position.

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

The control rod insertion limits of Specifications 3.1.3.5 andc.
3.1.3.6 are maintained.

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

Ffg will be maintained within its limits provided conditions a.
through d. above are maintained. As noted on Figures 3.2-3 and 3.2-4,
RCS flow and FyH may be " traded off" against one another to
ensure that the calculated DNBR will not be below the design DNBR
value. The relaxation of FfH as a function of THERMAL POWER

-

allows changes in the radial power shape for all pemissible rod
insertion limits.

When RCS flow rate and Fpg are measured, no additional allowances
are necessary prior to comparison with the limits of Figures 3.2-3 and
3.2-4 Measur ent errors of 3.5 percent for RCS total flow rate and 4
percent for F have been allowed for in detemination of the
design DNBR Y ue.

When an Fn 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 cap-
ping system and 3 percent is the appropriate allowance for manufacturing
tolerance.

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

W(z) accounts for the effects of nomal 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 nomal operation
is provided in the Peaking Factor Limit Report per Specification
6.9.1.14.

B-14
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POWER DZSTR! BUTTON L1MfTS

BASES (Cont)

3/4.2.4 QUADRANT POWER TILT RATIO

The quadrant power tilt ratio limit assures that the radial power dis-
tribution satisfies the design values used in the power capability anal-

Radial power distribution measurements are made during startupysis.
testing and periodically during power operation.

The two hour time allowance for operation with a tilt condition greater
than 1.02 but less than 1.09 is provided to allow identification andIn the event such actioncorrection of a dropped or misaligned rod.

Q s rein-idoes not correct the tilt, the margin for uncertainty of F
stated by reducing the power by 3 percent from RATED THERitAL POWER for
each percent of tilt in excess of 1.0.

3/4.2.5 DNB PARAMETERS

The limits on the DNB related parameters assure that each of the para-
meters are maintained within the normal steady state envelope of opera-
tion assumed in the transient and accident analyses. The limits are
consistent with the intial FSAR assumptions and have been analytically
demonstrated adequate to maintain a minimum DNBR of 1.3 throughout each
analyzed transient.

'

The 12 hour periodic surveillance of these parameters through instrument
readout is sufficient to ensure that the parameters are restored within
their limits following load changes and other expected transient opera-
tion.

[

|
)

i

i

..
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PEAKING FACTOR L1MIT REPORT

6.9.1.14 The W(z) fenction for nomal operation shall be provided to
the Director, Nuclear Reactor Regulations, Attention Chief of the Core
Perfomance Branch, U. S. Nuclear Regulatory Commission, Washington,
D.C. 20555 at least 60 days prior to cycle initial criticality. In the
event that these values would be submitted at some other time during
core life, it will be submitted 60 days prior to the date the values
vould become effective unless otherwise exempted by the Commission.

Any information needed to support W(z) will be by request from the NRC
and need not be included in this report.

|

1

.

i

|

I
1

B-18

_-______-_____ ---



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

!

l \

\I
i

.

I
i A.3. SAMPLE PEAKING FACTOR LIMIT REPORT

I
|

5

I
|

|
-

|

I
I
|

I
|

I
|

I
1

I
L

I

-,
_ - - - - -- - - - - - -



- - - _ _ - - - _ - _ _ _ _ _

._

:

APPENDIX A

PEAKING FACTOR LIMIT REPORT

This Peaking Factor Limit Report is provided in accordance with

Paragraph 6.9.1.14 of the Plant A Technical Specifications.

The Cycle N W(z) function for RAOC operation is shown in Figure 1. W(z)

was calculated using the method described in Reference 1.

This W(z) function is used to confim that the heat flux hot channel
factor, F (z), will be limited to the Technical Specifications values

-g

of:

}Limit
FF (z) I O [K(z)]forP> 0.5 andg

P

Limit
F

F (z) 1 Q [K(z)] for P 1 0.5 .

Q 0.5

|

-- |

This W(z) function, when applied to a powe distribution measured under
equilibrium conditions, demonstrate that the initial conditions assumed
in the LOCA are met, along with the ECCS acceptance criteria of

|10CFR50.46.

(1) NS-EPR-2649, Letter from E.P. Rahe (Westinghouse) to C.H. Burlinger
(NRC), August 31, 1982

B-20
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PROFRIETARY :OTICE

1

Th is docu=ent contains sa terial that is proprietary to the Westinghouse
Elec tric Corpcra tien. The basis fot :aking the infor:ation proprietary
and the basis on which the infor=ation may be withheld frc= public

disclosure is se t forth in the affidavit of R. A. Wie se= ann. Pursuant to

the provisions of Section 2.790 of the Co==ission's re gula t i on s , this
affidavit is attached to the application for withholding from public
disclosure which acco=panied this docu ent.

i

info' :ation is for your inte rnal use only and should not be released iTh is r

to any persens or organizations outside the Of fice of Nuclear Reac tor
Regulation and the ACRS without the prior approval of Westinghouse
Electric Corporation. Should it becoce nece ssary to obtain such
approval, please contact R. A. Wiese: ann, As sis tant to the Manager of
Nuclear Safe ty, We stinghouse Electric Corporation, P.O. Box 355,
Pittsburgh, Pennsylvania 15230.
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, . [q m %.'g NUCLEAR REGULATORY COMMISSION
UtdTED STATES

y
g _ ,' . j WASHINGTON. D. C. 20555

-

N . ,. .>. f gg 2 8 $33

Mr. E. P. Rahe, Manager
Nuclear Safety Department
P. O. Box 355
Pittsburgh, Pennsylvania 15230

)

Dear Mr. Rahe:

Subject: Acceptance for Referencing of Licensing Topical Report
WCAP 10216(P) - (NS-EPR-2649)

The Nuclear Regulatory Commission (NRC) has completed its review of the
|
|

two enclosures, Part A and Part B, submitted by Westinghouse Electric
Corporation (W) letter Number NS-EPR-2649, dated August 31, 1982. Part
A, entitled "Eelaxation of Constant Axial Offset Control," proposes a
revised method for power distribution control in Westinghouse designed j

pressurized water reactors. Part B, entitled "The FQ Surveillance
Technical Specification," describes an alternative to the present
technique for performing surveillance on the value of the total power
peaking factor (F ) in the core. It is understood that the acceptedQ

~

versions of these submittals will be consolidated in a single report
under the report identification symbols WCAP-10216(P), proprietary
version, and WCAP-10217(NP), nonproprietary version. Our separate
evaluations of Parts A and B are enclosed.{
Based on our review, we conclude that the Axial Offset Control procedure
described in Part A is an ac::eptable method for power distribution
control in Westinghouse des:gned pressurized water reactors and the
proposed power peaking f actor (F ) surveillance technical specificationQ
described in Part B is an acceptable means of meeting the requirements

'

for surveillance of this parameter.

As a result of our review, we find the enclosures to Westinghouse's
letter NS-EPR-2649 Part A " Relaxation of the Constant Axial Offset
Control" dated August 1982, and Part B, "The Fg Surveillance Technical
Specification," dated September 1982, are acceptable for. referencing
in license applications for Westinghouse designed pressurized water
reactors to the extent specified and under the limitations delineated
in the reports and their associated evaluations enclosed.

[
"ErdEHWiiP[ ; y

_

MAR 0 31983
u' c[
Nuclear Sa'e*y Departnent

_ _ _ _ _ _ _-



Mr. E. P. Rahe -2--
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: We do not intend to repeat the review of the safety features described in
the 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. Our acceptance applies only4

to the features described in the reports.

In accordance with established procedures (NUREG-0390), it is requested
that Westinchouse publish accepted versions of these reports, proprietary:

. and nonproprietary, within three months of receipt of this letter. The
rev1slons are to incorporate this letter and the enclosed evaluations
following title page, and thus just in front of the abstract. It is

understood that the accepted versions are to have a report identification
symbol (RI 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 theI 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

I documentation.
2

Si ncerely,

Cao.o n
Cecil 0. Thomas, Chief
Standardization & Special

Projects Branch

I Division of Licensing

Enclosures:

| As stated

I
.

I
I
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I
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EVALUATION OF PART A

0F WESTINCHOUSE PROPRIETARY DOCUMENT NS-EPR-2649,

" RELAXATION OF CONSTANT AXIAL OFFSET CONTROL"

(TACS 43817)

B
By letter dated August 51, 1982 Westinghouse Electric Corporation

submitted document NS-EPR-2549 for review. The Reactor Physics Section

of the Core cerformance Branch has reviewed Part A of this document
entitled " Relaxation of Constant Axial Offset Control" and preoared the

folicwing evaluation. The evaluation of Part B of the document will be
presented separately.

1. Description of Report

I Axial power distribution control in Westinghouse reactors is currently
achieved by following the Constant Axial Offset Control (CAOC) 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
that unalicwed 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 employed 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

I (RAOC) procedure.

The presence of margin to limits with the CACC procedure implies that
the allowed value of LI, the axial flux difference (difference betweer|

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

| larly at lower power. The result of the RA00 precedure is a curve of

allowed LI as a function of power. The report provides the details of

the manner in which the curve is constructed.

I
E

;

I |
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The procedure begins by constructing a xenon distribution library.
Selected xenon transients are calculated and the resulting axial xenon
distributions 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
which the core AI values remain within tentatively chosen limits which
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 operation analysis. The

I only constraints employed are the rod insertion limits and the tentative
AI limits. One dimensional calculations are performed at BOL, MOL, and

ECL for a number of power levels and for xenon distributions throughout

the range of the xenon library. The axial power distribution is recorded

for each case. Each power shape generated is examined to see if LOCA
,

limits are met or exceeded. The standard Westinghouse' synthesis method _

is used. The result of this examination is a al range as a function of
power 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.

I
The effect of the widened AI band on the consequences of anticipated
transients is next investigated. The cool down event, control rod
withdrawal event and boration/ dilution event are investigated for each

reload. Sensitivity studies for other events have shown that reanalysis
is not required. The analyses consist of choosing initial power distri-
butions from the allowed power-al domain, being careful to include the
entire domain and performing the transient calculation with each distri-

bution. The axial power shapes are preserved from each " snapshot" in

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

I

I
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procedure. The results are examined for violations of peak power and

DNS limits. If required the overtemperature-delta temperature (OTAT) or
overpower-delta temperature (OPAT) trips may be altered to provide

- protection by changing the F(AI) penalty function in the trips.
Alternatively the al operating band may be further restricted to limit
the initial conditions.

Apolication of the RAOC to a particular reactor requires alteration of
its Technical Specifications. Sample revised Technical Specifications

are presented in the report. All reference to the CAOC is removed fromI the specifications and replaced by a~ single curve, Figure 3.2-1, of
Axial Flux Difference (AI) as a function of power. Specification 3.2.1

requires that al be maintained within the allowed operations space on
the Figure. Surveillance requirements are similar to those for other

alarmed limits. ,

.

2. Summary of Evaluation

The following discussion summarizes the evaluation of report
N'S-EPR-2649, Part A.;

The xenon distribution reconstruction model makes use of standardI procedures for such applications. The procedure 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 one percent or less. We

Iconclude that the reconstruction model adequately represents the xeron
axial distributions used in the analysis.

I The xenon distributions used in the analyses are obtained from xenon
transient calculations which are chosen to bound any that might occur in

reactor operation. 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.

i

I
,

|
j
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f The procedure used to obtain the AI band limits for the normal operation
limited events (LOCA and LOFA) is straightforward and acceptable. A

| sufficiently large sample of power shapes is examined to assure, with
high probability, that limiting shapes have been sampled. The synthesis

method used to determine whether LOCA constraints are met or exceeded is
the standard Westinghouse procedure and is acceptable. The thermal-

hydraulic methods used to perform the DNB comparisons for the loss of
flow accident are similar to those used for the same analysis in the
CACC methodology and are acceptable.

9

{
The procedures employed in the determination of wrether the allowed
power shapes obtained from the normal operation analysis lead to accepta-
ble consec,uences for Condition II events is straightforward and acceptable.
We conclude that a sufficient set of events and starting conditions are
analyzed to provide a high degree of confidence that the consequences of._

Condition II events are acceptable after aheration of the permitted
al band or the DNB trip algorithms.

The rather involved CAOC Technical Specification is replaced by a

specification that merely requires that the axial flux difference (al)
be maintained with the acceptable band as a function of power. Upon
discovery that the band limits have been exceeded (a computer alarm is

'

provided) the operator must restore AI to within limits within fifteen
minutes or reduce power to less than 50 percent of full power. This is
an acceptable specification. The surveillance requirement discusses the

frequency of verification of AI as a function of the status of the
al arm. inis is typical of such specifications and is at:eptable.

3. Evaluation Procedure
The evaluation of report NS-EPR-2549, Part A has been performed under

cuidelines for methods and procedures provided in Section 4.3 of the

Standard Review Plan. Enough information is provided to permit a

-
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I
knowledgeable person to conclude that the procedure described is adequatei to accomplish its purposes and that the analyses performed to implement
and verify its suitability are state-of-art and are acceptable.

4 Regulatory Position
Based on its review, which is described above, the staff concludes that
the Relaxed Axial Offset Control procedure is an acceptable method for

power distribution control in Westinghouse designed pressurized water

reactors. The staff further concludes that report NS-EPR-2649, Part A

may be used as a reference to describe the method and support its use.

I
E

I
I
E .

I
.E

I |
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W- EVALUATIQN OF PART B 0F

WESTINGHOUSE PROPRIETARY REPORT NS-EPR-2649,
.

"THE F SURVEILLANCE TECHNICAL SPECIFICATION"g

(TACS 48818)

R
l'
|

.

By letter dated August 31, 1982 Westinghouse Electric Corporation

| submitted Document NS-EPR-2649 for review. The Reactor Physics Section

of the Core Performance Branch has reviewed Part B of this document
entitled "The F Surveillance Technical Specification" and prepared the
folicwing evaluation. The evaluation of Part A of this document will be
presented separately.

| !

1. Descriptien of Document

f This document describes an alternative to the present technique for

performing surveillance on the value.of the total power peaking factor

| F in the core.g

Currently periodic plant surveillance on the height dependent radiali
l

peaking factor, Fxy(2), is required as partial verification that
operation will not cause the F (2) limit to be exceeded. The remaining

g
verification is provided by operation within the CAOC procedures and rod I

insertien limits. The proposed procedure replaces the F,,(2) surveillance ,

with a measurement of steady state F (2) and multiplication of the
g

measured value by a factor, W(2), which accounts for plant maneuvers
Iwithin the restriction on axial flux difference and rod insertion

permitted by the Technical Specifications. The product of the measured

[g(2) and the analytically determined W(Z) is then compared to the F (I)g

limit. Before forming the product a measurement uncertainty is added to

U(2).g

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

offset control or relaxed axial offset control . In either case the W(2)
|
|

|

i

1

1
.

'' ' ' '
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factor is developed from the series of calculations used to establish

the flux imbalance limits. W(Z) is defined as
r-
' (F (Z) x P) maximum, simulated transientg

(F (Z) X P) equilibrium
g

L
Where P is core power.

F
L

Changes in the core power distribution caused by control rod insertion,
power 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 a full range of power shapes occurring from
simulation of typical load follow operations. For a plant with RAOC

operation the power shapes used in the normal operation analysis are

used.
:

2. Summary cf Evaluation

The following discussion summari:es our evaluaticn of the proposed Fq

L surveillance Technical Specification.

The revised procedure accomplishes the same purpose as the procedure itI

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 uncertainty

measurements.employed is the previously 'ccepted value for Fg

A sufficient number of calculations is performed to permit the con-
-

clusion that there is a high probability that the W(Z) function will be
bounding.

The proposal to submit the W(2) curve in a Peaking Factor Limit Report
is consistent with present practice with respect to the F surveillance

xy

and is acceptable.

I
_
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I
The procedures used to account for possible increases in F (Z) betweeng

measurements are similar to those currently used and are acceptable.

I 3. Evaluation Procedure ,

The evaluation of report NS-EPR-2649, Part B has been performed within

the guidelines providad 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
described in the report is adequate to accomplish its purpose and that
the analyses performed to implement the procedure provide a high degree
of confidence that the F (Z) limit will not be exceeded during normal

g

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

.

support its use.

I
I

P

I
I
I
I

|

I |

!

.

-



. ~.'

' ''^ 1e .

:.!
.

.

We5tingh0use Water Reactor Nnanemn oi<mn

Ele:tric Car?aration Divisions gg3
P:! :rsgnPengvan;a 15230

NS-EPR-2649

August 31, 1982

- Mr. C. H. Berlinger, Chief
Core Performance Branch
Office of Nuclear Reactor Regulation

-| U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

ATTENTION: Mr. D. Fieno

Dear Mr. Berlinger:

Enclosed are:

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

E 2) Fifteen (15) copies of a westinghouse document titled, " Relaxation of
5 Constant Axial Offset Control" (Non-Proprietary).

3) Twenty-five (25) copies of a Westinghouse document ' titled, "The Fg

:I Surveillance Technical Specifications" (Proprietary).

4) Fifteen (15) copies of a Westinghouse document titled, "The FQ
Surveillance Technical Specifications" (Non-Proprietary).

Also enclosed are:

A) One (1) copy of Application for Withholding, AW-82-53 (Non-Proprietary). 1

B) One (1) copy of original Affidavit (Non-Proprietary).
.I The first enclosure, titled " Relaxation of Constant Axial Offset Control",

is infor-nation supplied for your review regarding an improved Westinghouse
methodology for power distribution control. The major operational differencesI between this new methodology (PAOC) and Constant Axial Offset Control (CAOC)

a) elimination of the target band (typically + 5% AI) and b) theare:
widening ar.d extension to 100% power of the administrative limits. These

I- differences result in increased operational flexibility and should eliminate
those few instances where power escalation is limited due to operator
inability to maintain the indicated al within the target band. The informa-

I tion provided is generic in scope with examples provided for a typical case.
--.

;I

!I
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Mr. C. H. Eerlincer;I Page Two

$
:

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

logy is reauested. Plant specific calculations noting the plant specific
administrative limits will be provided on the individual plant dockets.

The second enclosure, titled "The FQ Surveillance Technical Specifications",
is information supplied for your review regarding an improved WestinghouseI methodology for the surveillance of FQ. The information provided is similar
to that discussed with Mr. M. Dunenfeld of your staff in a meeting on
Februa ry 25, 1981, and notes two types of Technical Specifications, a) for

I RAOC and b) for CAOC. Please note that only the PAOC version of the Technical
Specifications has been provided as 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 subsequent approvalI of the approach and methodology in the generic sense for both PAOC and CAOC
is requested.

This submittal contains proprietary information of Westinghouse Electric
Corpo rati on. In conformance with the requirements cf 10CFR Section 2.790, as
amended, of the Commi.ssion's . regulations, we are enclosing with this submittal
an application for withholding from public disclosure by the Comission.

Correspondence with respect to the affidavit or application for withholdinf
~

should reference AW-82-53 and should be addressed to R. A. Wiesemann, Man'ager,I Regulatory and Legislative Affairs,. Westinghouse Electric Corporation,
P.O. Box 355, Pittsburgh, Pennsylvania 15230.

Very truly yours,

M,
'

$ ,| MC-1
-

Ja - .T. P. Rahe, Jr. , Manager
M Nuclear Safety Department

CRT/kk
EnclosuresI

I
I
I
I
I
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Westinghouse Water Reactor P:=rPmpner
Electric Corporation Divisions

E August 31, 1982
B AW-82-53

Mr. C. H. Ber'.inger, Chief

I Office of Nuclear Reactor Regulation
Core Performance Branch

U. 5. Nuclear Regulatory Commission
Washington, D. C. 20555

SU3 JECT: " Relaxation of Constant Axial Offset Control" and "The Fq Surveillance
Technical Specifications," August 1982

I REF: Westinghouse Letter, Rahe to Berlinger, NS-E?R-2649, August 31, 1982

Dear Mr. Berlinger:

This application for withholding is submitted by Westinghouse Electric Cor-
-

poration pursuant to the provisions of paragraph (b)(1) of Section 2.790 ofI the Commission's regulations. Withholding from public disclosure is requested
with respect to the subject information. --

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
a Electric Corporation.

Further, the affidavit AW-76-8 submitted to justify the previous material was
approved by the Com::ission on November 9,1077, and is equally applicable to
the subject material.

Accordingly, it is respectfully requested that the subject information which
is proprietary to Westinghouse and which is further identified in the affi-
davit be withheld from public disclosure in accordance with 10CFR Section
2.790 of the Commission's regulations.

Correspondence with respect to the proprietary aspects of the application
for withholding or the Westinghouse affidavit should reference AW-82-53 andg should be addressed to the undersigned.;g

I Very truly yours,
|

-

g \.h ' K 4844 42A{A
-

Robert A. Wiesemann, Manager
/bek Regulatory & Legislative Affairs

__Attac hment

cc: E. C. Shomaker, Esq.g Office of the Executive Legal Director, NRC
3

_
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AFFIDAVIT
| l

CC".MONWEALTd 0F POINSYLYANIA:I ,

ss
.

CDUNTl CF ALLEalBiY:
~

E

Before me, the undersigned authority, personally appeared
Robert A. Wiesemann, wno, being by me duly sworn according to law, de-

poses and says that he is authorized to execute this Affidavit on behalf
'

of Westinghouse Electric Corporation (" Westinghouse") and that the aver-
-

| ments of fact set forth in this Affidavit are true and correct to the
best of his knowledge, information, and belief:

.

E -

.

- - L| ! A???ca
Rccert A. Wiesemann, Manager

Licensing Programs
g

- .
,

.

E
Sworn to and subscribed .

before :ne. this // day ,

' I [I w b 976.of-
r

A 4-
.'NotaryPubli/ 1
'

.

, , , _
. . . . .

..

.

. . .

I :
i

1
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(1) I am Manager, Licensing pr0gran:s, in the pmssurized Water Reactor

Systems Division, of Westingnouse Electric Corporation and, as sucn,
I have been specifically delegated the functicn of reviewing the
proprietary informatien sougnt to be withheld fran public dis-

|
cicsure in connection witn nuclear pcwer plant licensing or rule- ,

making proceedings, and un authorized to apply for its withholding
on behalf of ne Westinuouse Water Reacter Divisions.

(2) I am making dis Affidavit in conformance with the provisions of
10 CFR Section 2.790 of the Cacmission's regulations and in con-

junction with the Westinghouse applicatien for withholding ac-
II c:=canying this Affidavit.

(3) I have personal knowledge of the criteria and procedures utili:ed
,

by Westingncuse Nuclear Energy Systa=s in designating information

k as a trade secret, privileged or as c:nfidential cc mercial or
financial information.

I
| (4) pursuant to the provisions of paragraph (b)(/.) of Section 2.790

of the Cxmission's regulations, the follcwing is furnished for
consideration by the Cxmission in determining wnether the in- ,

forsation sought to be withheld from public discicsure should be

withheld.i

I

!
1

1

i ' (i) The infor=aticn sought to be withheld fr=n puolic disclcsure |
:

is owned and has been held in c:nfidence by Westingnouse. .

;
I

!
|

1

I :

I
...
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|
.

(ii) The inTomation is of a type customarily held in c:nfidence
I

L by Westingneuse and not cust:::marily disclosed to the puolic.
Westinghouse has a raticnal basis for detamining the' types
of information cust==&rily held in confidence by it and, in
that c:nnection, utilites a system to determine when and
whether to hold certain types of infomation~ in confidence.
The application of that system and de substance of that
system c:nstitutes 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. c::a-

._

petitive advantage, as follows: .
-

.
.

(a) The infomation reveals the' distinguishing aspects of
- a process, (or component, structure, tool, :nethod, etc.)

'

wnere prevention of its use by any of Westinghouse *s

[ c=mpetitors without license frem Westinghouse c:nsti-
tutes .a comoetitive economic advantage over other,

campanies.
.

.

(b) It consists of supporting data, including test data,
relative to a process (or c=:ponent, structure, tool,
me151od, etc.), the application of which data secures a
c:moetitive economic advantage, e.g. , by optimi:ation

or improved marketability.
1

h .

[ q

_ _ ____ _____ _ __ _ _ _ _ _ _ _ _ _ _ ___
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I
|

(c) Its use by a cc=petitor wculd reduce his expenditure
r

of resources or icorave his ccmpetitive position in theI

l

design, manufac ure, shipment, installation, assQrance
|

of quality, or licensing a similar produc*
|

'

I

(d) It reveals ccst or price information, production cap-
acities, budget levels, or ccmercial strategies of

'fWestinghouse, its customers or su: pliers. -

i

(e) It reveals aspects of past, present, or fu*wre West-
inghouse or custc=er funded development plans and pro-
gra:::s of potential comercial value to Westinghouse.

(f) It contains patentable ideas, for which patent pro-
-

,

~

taction may be des 1rable.
.

(g) It is not the property of 'destinghouse, but must be
treated as prcprietarf -by Westinghouse according to

agreements with the owner.

There are sound policy feasons behind the Westinghouse

system which include the following:

~ ~

(a) The use of sucn information by Westinghouse gives

Westinghouse a ec=cetitive advantage over its ccm-

petitors. It is , therefore, withneld frem disclosure
,

to protect the Westingnouse cc=cetitive position.

.
... ..

_ _ _ _ _ ~ _ . _ - _ - -
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(b) It is infor=ation which is marketable in many ways.

The extant to which sucn infomation is availaole to
c:=petitors diminishes the Westinghouse ability 'to
sell products and services involving the use of the

j information.,

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

(d) Each co=cenent of proprietarf infonnation pertinentg to a particular expetitive advantage is potentially:n

as valuable as the total c +etitive advantage. If

wetitors acquire c=cenants of proprietary infor-
mation, any one co=ponent may be the key to the entire

j puzzle. thereby depriving Westinghouse of a c:=petitive

,

advantage.-

-
.

(e) Unrestricted discicsure would jeopardize the position
,

of presinence of Westinghouse in the world market,
and thereby give a market advantage to the cor:cetition
in these countries,g

m .
|

-
(f) The Westinghouse capacity to invest corporate assets

in research and develop:nent depends upon the success:

in obtaining and maintaining a campetitive advantage.

I
I ,

1

|

|I
,
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(iii) Tne infor ation is being transmitted to the Ccemission in
confidence and, under de provisiens of 10 CFR Section 2.790,

-
it is to be received in confidence by the Cc =ission.'

(iv) The information is not available in public sources to theJ

~ best of our kncwlecge and belief.

(v) Tne proprietary infonr.ation sought to be withheld in this
submittal is that which is appropriately marked in the attach-

,

ment to Westinghouse letter nu=cer NS-CE-1129, Eiche1dinger
to Stolz, dated July 19, 1976, concerning supplemental infor-
mation for use in the Augmented Startup and Cycle .1 Physics

Program. The letter and attachment are being submitted as
part of the above mentioned program in respense to concerns

' of the Advisory C=mitthe en Reacter Safeguards with the nee ,

j Westinghouse PWR's, which are rai:ed at higher power densities
than currently operating Westinghouse reactors.

This infer =ation enabi'es Westinghcuse to:

I (a) Justify the Westinghcuse design correlatiens.

f
(b) Assist its custcmers to obtain licenses.

l| (c) Provide greater flexibility to custcmers ' assuring them
'

of safe reliatie operation.

I
(d) Optimi::e perfonnance while maintaining a high level of )

fuel integrity.|
I
I

;

I ,

-
- -

|
-
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I
(e) Justify :::eration at a reduced peaking factor with a

wider target band than nomal.

(f) Justify full pcwer operation and meet warranties.

I Further, the infomation gained frc:a the Augmented Startuo
and Cycle i Physics Program is of co=ercial value and is sold
for considerable su=s of money as follows: ,

I(a) Westingnouse uses the infor ation to perfom and justify
analyses which are sold to cus*e_rs.

I .

(b) Westinghouse uses the infomation to sell to its cus*m.rs

g for the purpose of meeting NRC requirements for full pcwer
licensing. - ~~

.
(c) Westingneuse could sell testing services based on the {

experience gained and the analytical cethods developed i

I using this infor=ation.

Public disclosure of this infor=ation concerning the Augmented
Startup program is likely to cause substantial ham :n the

'

coc:cetitive position of Westinghouse by allowing its com-
petitors to develop similar analysis :nethods and models at
a =uch reduced cest.

.I

I
I
:I

I
.

_ _ _ . . _ _ . .
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Tne analyses perfor=ed, tneir methods and evaluation repre-
sent a considerable amount of highly qualified development,

If a com-effor*, hich has been underway for many yean.

b petitor were able to use the results of the analyses in
the attached document, to normalize or verify their cwn
methods or models, the development effort and mnetary expen-

-

diture required to achieve an equivalent capability would

be significantly reduced. In total, a substantial amount of i
,

r.cney and effort has been expended by 'destinghouse which
. ;

l

could enly be duplicated by a c =petitor if he were to
invest similar sums of :noney and provided he had the appro-

priate talent available.
I

Furmer the deponent sayeth not. _,

* .

.

.

[
-

.

[ -

.

[

.
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I B. Surveillance Requirements - Section 4.2.2.2.e

I Because Fg(z) surveillance is only required every 31 effective full
power days, the Technical Specification takes into account the possibil-

I ity that Fg(z) may increase between surveillances. Typically, because
of natural feedback effects, F (z) decreases with increasing coreq

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 F (z) with core burnup. The9
Technical Specification requires that when perfoming F (z)g

surveillance the resulting F (z) value must be compared to F (z)
9 9

determined from the previous flux map. If the margin to the F (z)g

limit has decreased since the previous detemination of F (z) then
9

additional action must be taken. The Technical Specification allows two
options. If the margin to the F (z) limit has decreased since the

n
previous map, then either the new F (z) must be increased by an9

additional 2% to account for further increases in F (z) before the ,n
next surveillance, or surveillance must be performed every seven full
power days. Analysis of both flux maps and predicted F (z) values| 9
indicate that F (z) will not increase by more than 1% per month. 2%

9
was chosen as a conservative bound for the maximum possible decrease in

margin to the F (z) limit between monthly flux maps that might be
n

encountered during plant operation. The additional 2% penalty or moreI frequent mapping requirements can be discontinued when two successive
flux maps indicate that the margin to the F (z) limit is no longergI decreasing.

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

C. PEAY,ING FACTOR LIMIT REPORT-SECTION 6.9.1.14

I The W(z) fune. tion is a plant and cycle dependent function. The W(z)
function for a given cycle will be formally reported to the utility andI the NRC in the Peaking Factor Limit Report. The Peaking Factor Limit

'I
.

I l
!

B-4
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I
Changes in the core power distribution caused by control rod insertion,
power level changes, axial xenon transients, and radial xenon transients

,

are all included in W(z). In some reload cores, operating flexibility

can be maximized by making the W(z) function burnup dependent.

For a plant incorporating CAOC operation, the W(z) function is deter-
mined 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 AI band.
The specific cases analyzed are those used in the standard Westinghouse

analyses (3,4)F (z) analysis (I'2) Alternatively, other standard Fq.

could be employed to compute W(z).

I For a plant with a RAOC Technical Specification, W(z) is determined based
on the transient F (z) resulting from the normal operation analysis ofgI the final al-Power operating space. The methodology for determining .
the AI-Power operating space is discussed in " Relaxation of Constant

Axial Offset Control" (Part A of NS-EPR-2649).

-I

I
I .

I Envelope Calculations", C.E. Eiche1dinger letter NS-CE-687;(1) "Fg
6/27/74 (Prop.)

(2) F.M. Bordelon, et. al. " Westinghouse Reload Safety Methodology".
WCAP-9272. March 1978. (Prop.)

(3) Letter f rom C. Eicheidinger (Westinghouse), NS-CE-1749 to John F.

Stolz (NRC); April 6,,1978 (Proprietary).
(4) Letter f rom T.M. Anderson (Westinghouse), NS-TMA-2198, to K. Kniel

(NRC); January 31, 1980 (Proprietary).
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