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United States Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C. 20555

Seabrook Station
License Amendment Request 99-02, Revision 1,
“Operation with Relaxed Axial Offset Control”

North Atlantic Energy Service Corporation (North Atlantic) has enclosed herein License Amendment
Request (LAR) 99-02, Revision 1. LAR 99-02, Revision 1, is submitted pursuant to the requirements of
10CFR50.90 and 10CFR50.4.

LAR 99-02, Revision 1, supercedes the initial submittal, LAR 99-02. The enclosed LAR propose
changes to the Seabrook Station Technical Specifications (TS) to implement the Relaxed Axial Offset
Control (RAOC) strategy. The RAOC TS, developed by Westinghouse, has been previously reviewed
and approved by the Nuclear Regulatory Commission (NRC), Reference [1].

The proposed changes are in support of North Atlantic’s long-term operating strategy to refuel and
operate, commencing with Cycle 8, with upgraded Westinghouse fuel with Intermediate Flow Mixers
(VANTAGE+ (w/ [FMs)). Use of these fuel features has been previously approved, Reference [2], by
the Nuclear Regulatory Commission (NRC). Westinghouse and Duke Engineering & Services (DE&S)
jointly performed safety evaluations/analyses, using current methodologies, to confirm acceptable use of
these features with- RAOC for 4-loop operation for Cycle 8 operation. The safety analysis methodologies
employed by Westinghouse and DE&S have been previously reviewed and approved by the Nuclear
Regulatory Commission. The joint effort will also provide appropriate cycle-specific Limiting
Conditions for Operation (LCOs) consistent with RAOC for use in the COLR.

Other TS changes are proposed to incorporate additional improvements to the current Power Distribution
Limits Technical Specifications, resulting from review of similar TSs contained within NUREG-1431,
“Standard Technical Specifications — Westinghouse Plants.”

The Station Operation Review Committee and the Nuclear Safety Audit Review Committee have
reviewed LAR 99-02, Revision 1.

[1] WCAP-10216-P-A, Revision 1A (Proprietary), Relaxation of Constant Axial Offset Control FQ Surveillance Technical
Specification, February 1994.

September 1985; Addendum 1-A, March 1986; Addendum 2-A, April 1988.

[2] Davidson, S. L. (Ed.), et al., VANTAGE 5 Fuel Assembly Reference Core Report, WCAP-10444-P-A and Appendix A, lA
00
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As discussed in the enclosed LAR Section IV, the proposed change does not involve a significant hazard
consideration pursuant to 10 CFR 50.92. A copy of this letter and the enclosed LAR has been forwarded
to the New Hampshire State Liaison Officer pursuant to 10 CFR 50.91(b). North Atlantic requests NRC
Staff review of LAR 99-02, Revision 1, and issuance of a license amendment by October 15, 2000 (see
Section V enclosed).

North Atlantic has determined that LAR 99-02, Revision 1, meets the criteria of 10 CFR 51.22(c)(9) for a
categorical exclusion from the requirements for an Environmental Impact Statement (see Section VI
enclosed).

Should you have any questions regarding this letter, please contact Mr. James M. Peschel, Manager -
Regulatory Programs, at (603) 773-7194.

Very truly yours,

NORTH ATLANTIC ENERGY SERVICE CORP.

//ﬁ doil 2
William A. DiProflo
Station Director

Enclosure

cc: H. J. Miller, NRC Regional Administrator
R. M. Pulsifer, NRC Project Manager, Project Directorate 1-2
R. K. Lorson, NRC Senior Resident Inspector

Mr. Woodbury P. Fogg, P.E., Director

New Hampshire Office of Emergency Management
State Office Park South

107 Pleasant Street

Concord, NH 03301
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SEABROOK STATION UNIT 1

this License Amendment Request:

North Atlantic Energy Service Corporation pursuant to 10CFR50.90 submits License

Amendment Request 99-02, Revision 1. The following information is enclosed in support of
Section | - Introduction and Safety Assessment for Proposed
Change
. Section li Markup of Proposed Change
. Section Il -
. Section IV -
. Section V

Retype of Proposed Change
Section VI

Determination of Significant Hazards for Proposed Change
and Effectiveness

Proposed Schedule for License Amendment Issuance

Environmental Impact Assessment

I, William A. DiProfio, Station Director of North Atlantic Energy Service Corporation
accurate to the best of my knowledge and belief.

Sworn and Subscribed

before me this

2 2000

4 .

hereby affirm that the information and statements contained within License Amendment
g

Request 99-02, Revision 1, are based on facts and circumstances which are true and
day of

Notary Public

Station Direcfor




Section 1

Introduction and Safety Assessment for the Proposed Change



I. INTRODUCTION AND SAFETY ASSESSMENT OF PROPOSED CHANGES

A. Introduction

LAR 99-02, Revision 1, propose changes to the Seabrook Station Technical Specifications (TS) to
implement the Relaxed Axial Offset Control (RAOC) strategy. The RAOC TS, developed by
Westinghouse, has been previously reviewed and approved by the Nuclear Regulatory Commission
(NRC), Reference [3].

The proposed changes are in support of North Atlantic’s long-term operating strategy to refuel and
operate, commencing with Cycle 8, with upgraded Westinghouse fuel with Intermediate Flow Mixers
(VANTAGE+ (w/ IFMs)). Use of these fuel features has been previously approved, Reference [2], by
the Nuclear Regulatory Commission (NRC). Westinghouse and Duke Engineering & Services (DE&S)
jointly performed safety evaluations/analyses, using current methodologies, to confirm acceptable use of
these features with RAOC for 4-loop operation for Cycle 8 operation. The safety analysis methodologies
employed by Westinghouse and DE&S have been previously reviewed and approved by the Nuclear
Regulatory Commission. The joint effort will also provide appropriate cycle-specific Limiting
Conditions for Operation (LCOs) consistent with RAOC for use in the COLR.

B. Safety Assessment of Proposed Changes

As stated above, use of VANTAGE+ (w/ IFMs) and the safety analysis methodologies employed by
Westinghouse and DE&S have been previously approved by the NRC and acceptable use of these
features for 4-loop operation has been confirmed. Safety evaluations/analyses are based on assuming
Cycle 8 and subsequent transition cycles are operated within the limits of the RAOC Technical
Specification developed by Westinghouse. The Westinghouse RAOC Technical Specification has been
approved by the NRC, for generic application to Westinghouse PWRs, including Seabrook Station.

Associated changes to the Updated Final Safety Analysis Report (UFSAR) will be separately
implemented by North Atlantic’s UFSAR change process (UFCR 99-034, “Update to Westinghouse Fuel
Designed with Intermediate Flow Mixers and Safety Analyses).

The proposed TS changes are shown in Section II, “Markup of the Proposed Changes.” The justifications
for these changes are as follows:

Revision to TS Figure 2.1-1 thermal limit lines. The existing, approved, Reference [3], thermal-hydraulic
analysis of the 17x17 VANTAGE+ (w/o IFMs) fuel is based on the Revised Thermal Design Procedure
(RTDP) and the WRB-1 DNB correlation. Thus, the thermal limit lines in the Technical Specifications
reflect approved analysis methodology applied to the current fuel design, VANTAGE+ (w/o IFMs). The
DNB analysis of Cycle 8 and subsequent transition cores containing both 17x17 VANTAGE+ (w/o
IFMs) and 17x17 VANTAGE+ (w/ IFMs) fuel assemblies has been modified to incorporate the WRB-2
DNB correlation, RTDP, and VIPRE modeling as licensed by Westinghouse (References [1], [4], [5], and
[6]). Therefore, the proposed changes to the thermal limit lines reflect updated and approved thermal-
hydraulic analysis methodology applied to the new fuel, VANTAGE+ (w/IFMs).

[3] WCAP-10216-P-A, Revision 1A (Proprietary), Relaxation of Constant Axial Offset Control FQ Surveillance Technical
Specification, February 1994.



Revisions to TS Table 2.2-1, Table Notations, clarify that specific temperature and pressure
measurements are associated with the Reactor Coolant System (RCS), added the word ‘measured’ to “T”
and “P” notations consistent with improved Standard Technical Specifications — Westinghouse Plants,
NUREG-1431, Rev. 1, and relocates additional cycle-specific values for temperature, pressure and time
constants to the COLR. Other cycle-specific values noted in TS Table 2.2-1 are currently located in the
COLR. The revision is based on a NRC-approved Westinghouse topical report for expanding the COLR,
Reference [7]. The report provides the justification to support the Technical Specification changes
required to expand current COLRs to include cycle-specific RCS related Technical Specification
parameter Limits. This will allow North Atlantic the flexibility to enhance plant operating margin and/or
core design margins without the need for LAR submittals when making changes to cycle-specific
parameters associated with the Reactor Trip System Instrumentation trip functions for the
overtemperature delta-temperature (OTAT) and overpressure delta-temperature (OPAT).

Revision to TS 3.2.1 deleting LCOs a. & b. and ACTIONS b. & c. associated with FIDS Alarm.
Currently, the COLR provides two sets of AFD limits as a function of RTP dependent on the operability
status of the FIDS Alarm. The proposed change in F() methodology using the RAOC strategy does not
provide for different AFD limits dependent on FIDS Alarm operability status, therefore, LCOs and
ACTIONS associated with FIDS Alarm operability requirements are deleted.

Another revision to TS 3.2.1, deletes the requirement in ACTION a.2 requiring the reduction of the
Power Range Neutron Flux — High Setpoints. The existing requirement in TS 3.2.1, Action a.2, to reduce
the power range neutron flux high trip setpoints is proposed to be deleted so as to be consistent with
NUREG-1431, “Standard Technical Specifications — Westinghouse Plants.” Reducing the power range
neutron flux high setpoint is not required to provide an adequate level of protection. Reducing the power
level to less than or equal to 50 percent rated thermal power (RTP) maintains the plant in a benign
condition since under RAOC methodology there are no axial flux difference (AFD) limits below 50
percent of RTP. In addition, a rapid rise in power to greater than 50 percent RTP with AFD outside limits
does not immediately create an unacceptable situation. Since the transient analysis setpoint calculations
for f (Al) (input to the overtemperature delta-temperature (OTAT) trip function) are based on the same
core power distributions that the fuel designers use for a reload cycle design, the OTAT trip function
provides an acceptable level of protection for such an excursion. It is also noted that the event would be
successfully terminated by a trip at the previous setpoint level. Therefore, maintaining this provision as
part of TS 3.2.1, Action a.2 is not warranted. The NRC, Reference [8], approved a similar TS change
request by Southern Nuclear Operating Company for the Joseph M. Farley Nuclear Plant, dated June 12,
1996. In addition, justification of this deletion is based on Westinghouse Owners Group (WOG) letter
0G-90-54 to the NRC (Jose Calvo) dated September 5, 1990.

Revision to TS 4.2.1.2 deletes the surveillance requirement (SR) for determining the maximum allowed
power for operation by comparing FQ(Z) to the FQ(Z) limit established for operation with the FIDS
Alarm inoperable. The proposed change in FQ) methodology using the RAOC strategy does not provide
for different AFD limits dependent on FIDS Alarm operability status. The surveillance requirements
associated with the proposed FQ methodology, which is performed every 31 EFPD, bounds the
surveillance requirements associated with monitoring indicated AFD regardless of FIDS Alarm
operability status, therefore this SR is no longer required.

Revision to TS 3.2.2 ACTION a.2 and TS 3.2.3 ACTION b. deletes the need to identify and correct the
cause of the out-of-limit condition prior to increasing Thermal Power. The explicit requirement to
identify and correct the cause of the out-of-limit condition is not included in similar TSs contained in the
improved Standard Technical Specifications — Westinghouse Plants, NUREG-1431, Rev. 1, and proposed

4



Draft Rev. 2. The basis for the deletion is that it is implicit that the out-of-limit condition would have to
be corrected in order to restore compliance with the LCO. This change is considered an editorial
simplification of the specifications. The NRC also approved this TS change for the Joseph M. Farley
Nuclear Plant, Reference [8].

SRs 4.2.2.2 and 4.2.2.3 are totally revised to incorporate the RAOC strategy to determine FQ(Z) is within
its limits. The proposed changes are in support of North Atlantic’s long-term operating strategy to refuel
and operate, commencing with Cycle 8, with upgraded Westinghouse fuel with Intermediate Flow Mixers
(VANTAGE+ (w/ IFMs)). As part of this strategy, Westinghouse will be performing the supporting
analysis. Westinghouse analysis methods use the Westinghouse developed RAOC strategy to determine
FQ(Z) within its limits for use with these upgraded fuel features at Seabrook Station. Use of these
upgraded fuel features in combination with Westinghouse developed RAOC strategy to determine FQ(Z)
within its limits has been previously approved by the NRC for use at other Westinghouse 4-loop plants.

An editorial change has been made to the title, ‘Limiting Condition For Operation,” on page 3/4 2-6. The
title is revised to ‘Surveillance Requirements,” since the following specifications are surveillance
requirements and not limiting conditions.

SR 4.2.2.4 associated with updating the FIDS Alarm setpoint when the FIDS Alarm is being relied upon
to extend the surveillance frequency for monitoring indicated AFD is deleted. Use of RAOC strategy
does not rely on the operability of FIDS to establish operational limits for AFD.

Revision to TS 3.2.3 corrects a typo in the acronym “COLA” and corrects the upper limit on FNAy The

changes are editorial changes. COLA is changed to COLR, the acronym for the Core Operating Limits
Report, the document specifying the cycle-specific core operating limits. The other change, inclusion of

<, is to make the upper limit on FN 5 consistent with the FN,pp value used in the safety analysis. That is,

to recognize that full power operation may continue with FN,p equal to the upper FN zpq limits specified

in the COLR. The limits specified in the COLR are based on safety analysis limits developed using
NRC-approved methodologies specified in TS 6.8.1.6.

Revision to Specification 6.8.1.6.b referencing both DE&S and Westinghouse approved reload analysis
methodologies used. Specification 6.8.1.6.b lists the approved analysis methodologies used for
determining the cycle specific core operating limits specified in the COLR. The current methodologies
employed by DE&S are retained and the methodologies employed by Westinghouse are added. This
retains the flexibility to resolve future emergent licensing issues using either analysis methodology when
licensed to do so, as well as allowing the joint safety evaluations/analyses performed now and in the
future. Additionally, commas are added within several dates for consistency, which are considered minor
editorial changes.

Revisions to TS Bases B 2.1.1 deletes the value for enthalpy rise hot channel factor, revises the text to
indicate that it is found in the COLR, and revises the equation to add a variable versus a fixed value. The
changes reflects use of the Westinghouse RTDP analysis methodology.

Revision to TS Bases B 2.2.1 deletes the numerical value for DNBR that is stated in the section
addressing Power Range, Neutron Flux, High Rates. The numerical DNBR value is replaced with a
statement referencing the DNBR limits specified in the applicable NRC-approved analytical methods
referenced in Specification 6.8.1.6.b. The change is based on approved Westinghouse DNB analysis
methodologies using WRB-2, RTDP, and VIPRE.



Revisions to TS Bases B 3/4.2.2 and B 3/4.2.3 replaces the FIDS Bases discussion with F¢ discussion to
reflect use of the approved Westinghouse RAOC TS.

References

(1]

[2]

[3]

(4]
(5]

(6]

[71

(8]

WCAP-10216-P-A, Revision 1A (Proprietary), Relaxation of Constant Axial Offset Control Fq
Surveillance Technical Specification, February 1994.

Davidson, S. L. (Ed.), et al., VANTAGE 5 Fuel Assembly Reference Core Report, WCAP-10444-
P-A and Appendix A, September 1985; Addendum 1-A, March 1986; Addendum 2-A, April 1988.

YAEC-1849P, Thermal-Hydraulic Analysis Methodology Using VIPRE-01 for PWR Applications,
October 1992.

WCAP-11397-P-A, (Proprietary), Revised Thermal Design Procedure, April 1989.

WCAP-14565-P, (Proprietary), VIPRE-01 Modeling and Qualification for Pressurized Water
Reactor Non-LOCA Thermal-Hydraulic Safety Analysis, April 1997.

Letter from T. H. Essig (NRC) to H. Sepp (Westinghouse), Acceptance for Referencing of
Licensing Topical Report WCAP-14565-P, (Proprietary), “VIPRE-01 Modeling and Qualification
for Pressurized Water Reactor Non-LOCA Thermal-Hydraulic Safety Analysis”, January, 1999.

WCAP-14483-A, Rev. 0 (Non-Proprietary), “Generic Methodology for Expanding Core Operating
Limits Report,” January 1999.

‘Letter from Byron L. Siegel (NRC) to D. N. Morey (Southern Nuclear Operating Company),

Issuance of Amendments - Joseph M. Farley Nuclear Plant Units 1 and 2, (TAC Nos. M95700 and
M95701), September 3, 1996.



Section I

Markup of the Proposed Changes

The attached markup reflects the currently issued revision of the Technical Specifications. Pending
Technical Specification changes or Technical Specification changes issued subsequent to this submittal
are not reflected in the enclosed markup.

The following Technical Specifications are included in the attached markup:

Technical Specification

Figure 2.1-1
Table 2.2-1

B2.1.1
B222

3/42.1
3/42.2
3/4.2.3

B3/4.2.2 and
B3/423

6.8.1.6.b

Title

Reactor Core Safety Limit — Four Loops In Operation

Reactor Trip System Instrumentation Trip Setpoints -
Table Notations

Safety Limits Bases — Reactor Core

Limiting Safety System Settings — Reactor Trip System
Instrumentation Setpoints -

Axial Flux Difference
Heat Flux Hot Channel Factor — FQ(Z)

Nuclear Enthalpy Rise Hot Channel Factor

Bases 3/4.2.2 and 3/4.2.3 Heat Flux Hot Channel Factor
and Nuclear Enthalpy Rise Hot Channel Factor

Administrative Controls — Core Operating Limits Report

Page(s)

2-2

2-7,2-8
2-9,2-10

B2-1
B2-4

3/4 2-1,
3/4 2-2

3/4 2-4,
3/4 2-6

3/4 2-8
B 3/4 2-3

6-18A,
6-18B,
6-18C
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NOTE 1:

RCS

P . -<~~-\_\
AU |
™M m Average temperature, °F;
//

TABLE 2.2-1 (Continued)
TABLE_NOTATIONS

OVERTEMPERATURE AT

AT (L+1,8) (1) | S) 1 _phy
(T+1,8) (T+ 155 S8 (K - 2(1+r§ [Tu.+fg T'] + Ky(P - PY) - (A1)
Rcf o N
Where: . AT = Measured AT by RTD Instrumentation;, °Fp

]l +1,8 = Lead-lag compensator'on.measured ‘AT'
1+71,8 '

Ty T, = Time cgpstants utilized in lead- lag compensator for AT, @é}_ﬂ_—i} |
C_‘Z_“éi—"si) VAWES  ppeeFaEd p\) THE (,UL\Q'

= Lag compensator on measured AT, '
T e S
3 N THE o

Ty = Time constants utﬂlzed in the lag compensator for AT, @Z\ZQ()
ATy | <«— = Indicated AT at RATED THERMAL POHER;;;} 9,:]'
Ky = Value specified in the COLR;

K, = Value Specified iﬁ the COLR;

1+18$ = The function generated by the lead- -lag compensator for T,
S dynamic compensatmn, .

T,,» Ts = Time constants utilized in lead-lag compensator for T
TH SV ALUES SPEUFED phTHE ol R, ‘

1 = Lag compensator on measured T, ; : ‘ L SPELEED

' : LUE
1 +S U“N THE COLR.

T, = Time constant utilized in the measured Tog 129 compensator,@;
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[ABLE 2.2—1-(Con£iﬂgeg)
NOTE 1: (Continued) | m Rcs L ~ @ .
. , . ‘D!.C&Tg CS - ‘:" . . Tugs Pon BT
T @ FYF (lopliATT,,, at RATED THERMAL POMERES (caupmsmes mbins g}
Ks = Value specified in COLR: | INSRAmEITRTI, VRS SPEpAE nTHEESTE,
"3 ; ‘ ‘

.-"/ - . -
Qs> P~ =VPressurizer pressure, psig; .- - o
. PLLU-'Q"’

iy ‘ » Y NTHE Colp*
P! - ng Py gNominal RCS operating'pressur@fg@} SPEFED ¢ o' )

S. = Llaplace transform operator, s™';

and f,(AI) is a function of the indicated difference between top and bottom detectors of the
power-range neutron ion chambersvas. specified in the COLR. -

NOTE 2: Cycle dependent values for the channel’s Allowable Value are specified in the COLR.

l

-
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NOTE 3:

OVERPOWER AT

M C)PQQ.V
AT (1 §) {1) - (1,3) (1) (1) - o
(18 v Sk -& Gl Tens T~ Mg - - RAD) (
Where: AT As defined in Note 1,
1 1,3 As defined in Note 1,
+ 1,8
Ty T, As defined in Note 1,
] As defined in Note 1,
1 + 155
1y As defined in Note 1,
AT, As defined in Note 1,
K, Value specified in the COLR,
Ks Value specified in the COLR,
1,8 The function generated by the rate-lag compensator for T dynamic
1 +1,5 compensation, e CPELFED ~
17 Time constants utilized in rate-lag compensator for ];'9’(ikf{jgii§r/ e Colk
1 As defined in Note 1,
1+ 18

1 2.2-1 (Continued

As defined in Note 1,

@%
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NOTE 3: (Continued)

f,(Al)

TABLE 2.2-1 (Continued
I 0 Continued

Value specified in COLR, ' | | 0

As defined in Note 1, @

Indicated T, . at RATED‘THERMAQ POWER"(Calibration temperature for AT
instrumentat7on, m'V*L“E 7 et o THE QOL@)

As defined in Note 1, and

A function of the indicated difference between the top and bottom detectors of the /)
power-range neutron jon chambers as specified in the COLR. 3

. NOTE 4: Cycle dependent values for the channel’s Allowable Value are specified in the COLR.
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2.1 SAFETY LIMITS

BASES

2.1.1 REACTOR CORE

The restrictions of this Safety Limit prevent overheating of the fuel and
possible cladding perforation that would result in the release of fission
products to the reactor coolant. Overheating of the fuel cladding is prevented
by restricting fuel operation to within the nucleate boiling regime where the
heat transfer coefficient is large and the cladding surface temperature is
slightly -above the coolant saturation temperature.

. Operation above the upper boundary of the nucleate beiling regime could
result in excessive cladding temperatures because of the onset of departure from
nucleate boiling (DNB) and the resultant sharp reduction in heat transfer _
coefficient. DNB is not a directly measurable parameter during operation and, .
therefore, THERMAL POWER and reactor coolant temperature and pressure have been
related to DNB. This relation has been developed to predict the DNB flux and
the location of DNB for axially uniform and nonuniform heat flux distributiens.
The local DNB heat flux ratio (DNBR) is defined as the ratio of the heat flux .
that would cause DNB at a particular core location to the local heat flux and is '
indicative of the margin to DNB. .

that there is at least a 95 percent probability with 95 percent confidence level
analyses using values of input parameters without uncertainties. In addition,

" - The DNB design basis is as follows: -uncertainties in the DNBR = 4 '
correlation, plant operating parameters, nuclear and thermal parameters, fuel
fabrication parameters, and computer codes are considered statistically such

that ONB will not occur on the most limiting fuel rod during Condition I and II
‘events. This establishes a design DNBR value which must be met in plant safety

margin has been maintained in the design by meeting safety analysis DNBR limits

in performing safety analyses. = . -

. The curves of Figure 2.1-1 show the loci of points of THERMAL POWER,
Reactor Coolant System pressure, and average temperature for which the minimum
DNBR is no less than the safety analysis DNBR limit value, or the average
enthalpy at the vessel exit is equal _to the enthalpy of saturated liquid.

_ These curves are based .on (& enthalpy rise hot channel factor Fay» at

'RATED THERMAL POWER@F T.65% The value of F}, at reduced power is assumed to

va thezexpression: T VA S SrEaFes i TiE OoR -

P STES 11+ 0.3 (1-P)]
ey . . : :
(WBEre P is the fraction of RATED THERMAL POMER.
This expression conservatively bounds the cycle specific limits on FZ g

specified in Technical Specification 3/4.2.3 and the COLR. The Safety Lim1%s in
Figure 2.1-1 are also based on a reference cosine axial power shape with a peak

of 1.55. ,

LOHERE [ o :

\ @H{szré) 1S THE YALME AT RATER THERM®RL Po@@
SEABROOK - UNIT 1 B 2-1 : Amendment No.-33



LIMITING SAFETY SYSTEM SETTINGS

BASES

2.2.1 REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS (Continued)

The various Reactor trip circuits automatically open the Reactor trip
breakers whenever a condition monitored by the Reactor Trip System reaches a
preset or calculated level. 1Ip addition to redundant channels and trains, the
design approach provides a Reactor Trip System which monitors numerous system
variables, therefore Providing Trip System functional diversity. The functional
capability at the specified trip setting is required for those anticipatory or
diverse Reactor trips for which no direct credit was assumed in the safety

from excessive Reactor Coolant System cooldown and thus avoids unnecessary
actuation of the Engineered Safety Features Actuation System.

Manual Reactor Trip

The Reactor Trip System includes manual'Reactor trip capability.

Power Range, Neutron Flux

In each of the Power Range Neutron Flux channels there are two independent
_ bistables, each with its own trip setting used for a High and Low Range trip
setting. The Low Setpojnt trip provides protection during.subcritical'anq Tow

Power Range, Neutron Flux, High Rates

The Power Range Positive Rate trip provides protection against rapid flux
increases which are characteristic of a rupture of a control rod drijve housing.
Specifically, this trip complements the Power Range Neutron Flux High and Low
trips to ensure that the criteria are met for rod ejection from mid-power.

The Power Range Negative Rate trip provides protection for control rod drop
accidents. At high power, a single or multiple rod drop accident could cause
Tocal flux peaking which could cause an unconservative local DNBR to exist. The
Power Range Negative Rate trip will prevent this from occurring by tripping the
reactor. No credit is taken for operation of the Power Range Negative Rate trip

oR EFaull, To THE DARR LisaTQ LPEU =D 18 T4e APPLILARLE N&}: - APPAOUED
ANALY TICAL METHSDS QREFERENCEDd N T pecirication § p.l. L. b.

SEABROOK - UNIT 1 | B.2
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c 3/4.¢ POHER DISTRIB‘TION LIMITS

3/4.2.1 AXIAL FLUX DIFFERENCE

LIMITING CONDITION FQR QOPERATION

3.2.1 TFe indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained

Jhe limits spec1f1ed in the COLR. coye Detec
he/FID5S Alarm As i opgyég:

W3S) Alaphi OpERARLE, Ar
APPLICABILITY:  MODE 1 above 50% RATED THERMAL POWER.
ACTION:

a. With the indicated AFD* outs1de of the app!acab}e limits saac1‘1ed
in the COLR:

1. Either restore the indicated AFD to W]Lhiﬂ the COLR spec1f1ed
Timits within 15 minutes, or

3. THERMAL POWER shall not be increased abové 50% of RATED

THERMAL POWER unless the 1nd1cated AFD is w1th1n the 1imits
spec1f1ed in the COLR.

erify THERMAL POWER is Aess
estadlished by Sdrveillance
mipltes ahd, L/

1. Comply with the
with the £1IDS

2. Verify THE

*The indicated AFD shal] be considered outside of its 1imits when two or more ;
OPERABLE excore channels are indicating the AFD to be outside the limits.

O’“
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3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.1 AXIAL FLUX DIFFERENCE
SURVEILLANCE REQUIREMENTS

4.2.1.1 The indicated AFD shall be determined to be within its 1imits during
POWER OPERATION above 50% of RATED THERMAL POWER by:

a. Monitoring the indicated AFD for each OPERABLE excore channe] at
least once per 7 days when the AFD Monitor Alarm is OPERABLE, and

‘b, Monitoring and logging the indicated AFD 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 AFD Monitor Alarm is

inoperable. The logged values of the indicated AFD shall be assumed
to exist during the interval preceding each logging. .

AY 1east on e pe 31,f%PD ete 1ne the ’§1m all wed . power A
per 1on 1th inopérable” by v//p % R
te ab} ed for peration with fhe F 5% Alarm
iogpergste. )/ AN

I. (TH!S SF‘EQ LPtc,/-n?MS NUMEE 4O NoT us@%

4.2.1.2
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POWER DISTRIBUTION LIMITS

et

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR - F.(Z)
LIMITING CONDITION FOR OPERATION

3.2.2 Fo(Z) shall be limited by the following relationships:

Fo(Z) < FRP K(Z) for P > 0.5
P »

Fo(Z) < FUP K(Z) for P < 6.5

.8
Where: . P = THERMAL POWER , and
' RATED THERMAL POWER
FRP = the F, 1imit at RATED THERMAL POWER (RTP) ‘
speci%ied in the COLR, and :

K(Z) = the normalized F (Z) as a function of core height
o ‘ ©as specified in $he COLR. :

APPLICABILITY: MODE 1.
ACTION: .
a. Qith Fq(i) éxceeding its limit:

1.~ Reduce THERMAL POWER at least 1% for esach 1% F_{Z) exceeds the
limit within 15 minutes and similarly reduce 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 OPERATIOM may proceed provided the Overpower
AT Trip Setpoints have been reduced at least 1% for each 1%
Fo(Z) exceeds the limit, and

2. enfify and coyfrect,
brifr Yo izcredsing
quired by ACTION a.

increased, provided F (Z) is demonstrated through incore
mapping to be within its limit.

SEABROOK - UNIT 1 | 3/4 2-4 - Amendment No. 38



POWER DISTRIBUTION LIMITS
HEAT FLUX HOT CHANNEL FACTOR - F.(7)

| F;(Z) hall be deronstrated to
operdtion above/75% RATED THEBMAL POWER aftér each f
at Aeast once Aer 31 EFPD thereafter by:

Increasfng the measupéd Fo(Z) compghient of the¢ power dis
map by’ 3% to account for manufac ring toleyances and

incredasing the vayde by 5% when sing the Movable incgre detegtors
or B.21% when using the fixed incore detgttors, to

m surement ungértainties.

thall dated at/least
iY1 be baseq on the fatest
that the alarm se point dogs not

r

(—ﬁus s‘pa:'uf:t'c&r/o-u\ Numgen tS NoT MQE‘O}
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B

4222  Fo(z)shall be evaluated to determine if Fqo(2) is within its limits by:

a.  Using the incore detectors to obtain a power distribution map at any THERMAL POWER |
greater than 5% of RATED THERMAL POWER.

b. Increasing the measured Fo(z) component of the power distribution map by 3% to account for
manufacturing tolerances and further increasing the value by 5% when using the moveable
incore detectors or 5.21% when using the fixed incore detectors to account for measurement
uncertainties. -

c. Satisfying the following relationship:

" FSTP x K(2)
Fo(@ == W)

forP>0.5

FSTP x K(z)

F§ (2) s —~—n"
Q 05xW(2) ¢rp<os

F§ (@,

where is the measured Fo(z) increased by the allowances for manufacturing

RTP ,
tolerances and measurement uncertainty, Fo is the Fq limit, K(z) is the normalized Fo(z)
as a function of core height, P is the relative THERMAL POWER, and W(z) is the cycle
dependent function that accounts for power distribution transients encountered during

Far

normal operation. » K(2), and W(z) are specified in the COLR.

F¥(2)

d. Measuring according to the following schedule:

1. Upon achieving equilibrium conditions after exceeding by 20% or more of RATED
THERMAL POWER, the THERMAL POWER at which Fo(z) was last deter‘minea"f or

2. Atleast once per 31 Effective Full Power Days (EFPD), whichever occurs first,

SeveimaKE ALl (Z) upreRlASE

*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. .

v
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e. With measurements indicating that the maximum over the elevation Z of F—}g((z)l

increased since the previous determination of F¥(Z) one of the following actions shall be
taken:

has

1) IncreaseFy(Z)by the appropriate factor specified in the COLR prior to confirming the
relationship specified in Specification 4222c,0r

2) FY(Z)shall be measured at least once per 7 EFPD until two successive maps indicate

M
that the maximum over the elevation Z of F—Iz((fz)l is not increasing.

£ With the relationship specified in Specification 4.2.2.2.c above not being satisfied:

1) Calculate the percent Fo(Z) exceeds its limit by the following expression:

Fa(Z)xW(Z)

max. over Z £
% xK(Z)

~1tx100 forP >0.5

L

e Q) Corurgen —*

NS

Fa(Z)x W(Z)
Fa

| 0.5

max.over Z —1'x100forP <0.5

x K(Z)

2) Place the core in an equilibrium condition where the limit in Specification 4.2.2.2.c is

satisfied within 2 hours. Power level may then be increased provided the AFD limits of
Specification 3.2.1 are reduced 1% AFD for each percent Fo(Z) exceeds it limit.

g. The limits specified in Specification 4.2.2.2.c, 4.2.2.2.¢, and 4.2.2.2 f above are not
applicable in the following core plane regions:

1) Lower core region from 0 to 15%/ inclusive.

2) Upper core region from 85 to 100%, inclusive.

4.2.2.3 When Fo(Z) is measured for reasons other than meeting the requirements of Specification

4.2.2.2. an overall measured Fo(Z) shall be obtained from a power distribution map and
increased by 3% to account for manufacturing tolerances and further increased by 5% when
using the moveable incore detectors or 5.21% when using the fixed incore detectors to

account for measurement uncertainty.
R @J
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TS

POWER DISTRIBUTION LIMITS

3/4.2.3 NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR
LIMITING CONDITION FOR OPERATION

3.2.3 ﬁ& shall be less thaeAfhe limits specified in the COLA(

G F

APPLICABILITY: - MODE 1.
ACTION:

With F}, exceedtng its limit: e

a. Within 2 hours reduce the THERMAL POWER to the 1eve1 where the _

LIHITING CONDITION FOR OPERATION is satisfied.

E
ne

Ko L THE

RMAL POHER may

ani be 1ncreased prov1ded Fin
demonstrated through incore mapping to be within its Timit.

SURVEILLANCE REQUIREMENTS

4.2.3.1 The provisions of Specification 4.0.4 are not applicable.

4.2.3.2 shall be demonstrated to be with1n its limit prior to operation

EFPD thereafter by:

above 75% ﬁhTED THERMAL POWER after each fuel 1oad1ng and at least once per 31

a. Using the Incore Detector System to obta1n a power distribution map -
' at any THERMAL POWER greater than 5% RATED THERMAL POWER.

b. Us1ng the measured value of E“ which does not. include an allowance

for measurement uncertainty.

SEABROOK - UNIT 1 3/4 2-8
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POWER DISTRIBUTION LIMITS

PR AR TN RIS A-C L

BASES

3/4.2.2 and 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR and NUCLEAR ENTHALPY RISE HOT
CHANNEL FACTOR (Cont1nued)

Fhy will be maintained within its Timits provided Conditions a. through d.
above are maintained. The design 1imit DNBR includes margin to offset any rod bow
penalty. Margin is also maintained between the safety analysis 1imit DNBR and the
design limit DNBR This margin is available for plant design flexibility. l

When an F Aneasurement is taken, an allowance for both measurement error and |
manufacturing to1erance must be made. An allowance of 5% is appropriate for a
full-core map taken with the mavable incore detectors, while 5.21% is appropriate
for surveillance results determined with the fixed incore detectors A 3%
a110wance is appropriate for manufacturlng tolerance

r opera ratioh with thé F1xe8 In;;re Dgy/ctor Systeﬁ (F;DS) arm}ﬂPE BLE,
f

' tbe ~dep nd t orma1 zed akial pgaking fact ), S ec1f ed i
cconnt for ax ape Sensit

ng oth orma] operation/ and ; ,
ribufion followi g pow r changes /is provided by the F DS
th p]an procdss cogputer Th1 assu&es t at//ﬂg copsequgnces /of -a

ino erab] th cyc] ~depgnden nor a11z d
axial pea ing/factoy, K(Z), spe ified/in COLR ac ounts/for oss1;ﬁe xﬁ%on

ed1 tributign folYowing/power /changes in Addit jon to/axia power shape

sens 1t ity /in the’ LOCA/analysis. This agsures/that/the consequences of LOC
woyﬂd e wythin gpecified acceptange criteria. 17 A

~ When RCS F" is measured, no additional allowances are neceséary prior to ([jL’

ity n th CA ana] sis./ Ass ranc th l

"comparison with tne established 1imit. A bounding measurement error of 4. 13% for
F" has been allowed for in determination of the design DNBR value.

3/4.2.4 QUADRANT POWER TILT RATIO

The purpose of this specification is to detect gross changes in core power
distribution between monthly Incore Detector System surveillances. Ouring normal
operation the QUADRANT POWER TILT RATIO is set equal to zero once acceptability of
core peaking factors has been established by review of incore surveillances. The

1imit of 1.02 is established as an indication that the power distribution has
changed enough to warrant further investigation.

SEABROOK - UNIT 1 - B 3/4 2-3 ’ ‘ Amendment Not,ﬁaf/



F2
The hot channel factor F¥(Z) is measured periodically and increased by a cycle and é a}.&tﬂf
height dependent power factor appropriate to Relaxed Axial Offset Control (RAOC)
operation, W(Z), to provide assurance that the limit on the hot channel factor F(Z) 1s met.
W(Z) accounts for the effects of normal operation transients and was determined from
expected power control maneuvers over the full range of burnup conditions in the core.
The W(Z) function for normal operation is specified in the CORE OPERATING LIMITS

REPORT per Specification 6.8.1.6.

I
TNSET @J




ADMINISTRATIVE CONTROLS

6.8.1.6.2. (Continued)

5
6
7.
8
9

Shutdown Rod Insertion limit for Specification 3.1.3.5,
Control Rod Bank Insertion limits for Specification 3.1.3.6,
AXIAL FLUX DiFFERENCE Timits for Specification.3.2.1,

Heat Flux Hot Channel Factor, F*7 and K(Z) for Specification 3.2.2,

Nuglgar'Entha]py Rise Hot Channel Factor, and F*™, for Specification
3.2.3. B

The CORE OPERATING LIMITS REPORT shall be maintained available in the Control
Room. T _ P

6.8.1.6.b The analytical methods used to determine the core operating limits
shall be those previgus]y reviewed and approved by the NRC in: ‘

SEABROOK - UNIT 1 6-18A - Amendment No,,ay/’

1. WCAP-10266-P-A, Rev. 2 with ‘Addenda (Proprietary) and WCAP-11524-A

. Methodology for Specificat{on:

. HCAP-IOO?S-P—&?%ELDprietary)'End WCAP-10080-A (Nonproprietary), "NOTRUMP:
t

- YAEC-1363-A, "CASMO-3G Validation," .Apr1988.

- Seabrook Station Updated Final Safety Analysis Report, Section 15.4.6,

(Nonproprietary), "The 1981 Version of the Westinghouse ECCS Evaluation
Model Using the BASH Code™, August, 1988::} . .

3.2.2 - Heat_f1ux Hqt Channel Factor

A Nodal Trans Small Break and General Network Code™, August, 198%1:)

Methddo1ogy.fof.Specification: . o
3.2.2 - Heat Flux Hot Channel Factor

YAEC-IGSQ-A,'"SIHULATE—3 Validation and Verification," September_ ]988. L_

Methodology for Specifications:

3.1.1.1 SHUTDOWN MARGIN for MODES 1, 2, 3, and 4
3.1.1.2 - SHUTDOWN MARGIN for MODE §

3.1.1.3 - Moderator Temperature Coefficient
3.1.3.5 - Shutdown Rod Insertion Limit

3.1.3.6 - - Control Rod Insertion Limits

3.2.1 . - AXIAL FLUX DIFFERENCE

3.2.2 - Heat Flux Hot Channel Factor

3.2.3 - Nuclear Enthalpy Rise Hot Channel Factor

"Chemical and Volume Control System Malfunction That Results in a
Decrease in the Boron Concentration in the Reactor Coolant System”.

Methodology for Specifications:
3.1.1.1 - SHUTDOWN MARGIN for MODES 1, 2, 3, and 4

3.1.1.2 - SHUTDOWN MARGIN for MODE 5




ADMINISTRATIVE CONTROLS

6.8.1.6.b. {Continued)

5. YAEC-1241,

~ AIEAT CHIC-KIN Code®, R. E. Helfrich, Mariaylsa
©— &
Methodology for Spec1fication

3.2.1 -

3.2.2 -

0 3.2.3 -
6. YAEC-1849P,

AgerT  PWR App11cat1ons, "October. 199 _ , .
5 P o
Methodology for Specification: o : - T
2.2.1 - Limiting Safety System Settings. '
3.2.1 - AXIAL FLUX DIFFERENCE ' .
3.2.2 - Heat Flux Hot Channel Factor ' '
3.2.3 - Nuclear Enthalpy Rise Hot Channel Factor T \
7. YAEC-1854P, k“CoreiTherma1 L;mlt Protect1on Function Setpoint Methodology | |:
. ) For Seabrook Station, "Octobep;139273 ' -
v on3E - (f) ,%:) | . o ‘
' (ﬁ> Methodology for Specification: :
2.2.1. - Limiting Safety System Settings
3.1.3.5 - Shutdown Rod Insertion Limit
3.1.3.6 - Control Rod Insertion Limits
3.2.1 - AXIAL FLUX DIFFERENCE -
3.2.2 - Heat Flux Hot Channel Factor
3.2.3 - Nuc]ear Enthalpy Rise Hot Channel Factor.
8 . YAEC-1856P, “System Transient Analysis Methodo]ogy Using RETRAN for PWR
A 11cat1ons," December 199
PP n¥e) . S
Methodo1ogy for Specification: :
2.2.1 Limiting Safety System Sett1ngs
3.1.1.3 - Moderator Temperature Coefficient
3.1.3.5 - Shutdown Rod Insertion Limit ‘
3.1.3.6 - Control Rod Insertion Limits
3.2.1 - AXIAL FLUX DIFFERENCE
3.2.2 - Heat Flux Hot Channel Factor
3.2.3 - Nuclear Enthalpy Rise Hot Channe1 Factor
9. YAEC-1752 "STAR Methodo]ogy App]icat1on for PWRs, Contr01 Rod EJect1on,
Main Steam Line Break," 0ctob7€7199%;) 3

" Methodology for Specification:

SEABROOK - UNIT 1

*Thermal-Hydraulic AnaTys1s of PWR Fuel Elements Using the \ (jfL//

AXIAL FLUX DIFFERENCE - S g
Heat Flux Hot Channel Factor
Nuclear Enthalpy Rise Hot Channel Factor

"Therma1 Hydraulic Ana]ys1s Methodology Using VIPRE-O01 For -

Moderator Temperature Coefficient
Shutdown Rod Insertion Limit

Control Rod Insertion Limits

AXIAL FLUX DIFFERENCE

Heat Flux Hot Channel Factor

Nuclear Enthalpy Rise Hot Channel Factor

6-188 : o Amendment No. 33"



ADMINISTRATIVE_CONTROLS

6.8.1.6.b. (Continued)

10. YAEC-1855P, "Seabrook Station Unit 1 Fixed Incore Detector System
Analysis,” Octob@l%@ !
Methodology for Specification:

3.2.1 - AXIAL FLUX DIFFERENCE
3.2.2 - Heat Flux Hot Channel Factor
3.2.3 - Nuclear Enthalpy Rise Hot Channel Factor
11. YAEC-1624P, "Maihe Yankee RPS Setpoint Methodology Using

Statistical Combination of Uncertainties - Volume 1 - Prevention of
Fuel Centerline Melt," Mar32)198%j:7

Methodology for Specification:

3.2.1 - AXIAL FLUX DIFFERENCE
3.2.2 - Heat Flux Hot Channel Factor
3.2.3 - Nuclear Enthalpy Rise Hot Channel Factor
12. NYN-95048, Letter from T. C. Feigenbaum (NAESCo) to NRC, "License

Amendment Request 95-05: Positive Moderator Temperature
Coefficient™, May 30, 19%Eji>

Methodology for Specification: )
3.1.1.3- Moderator Temperature Coefficient

13. WCAP-12610-P-A, "VANTAGE + Fuel Assembly Reference Core Report”,
Apri}c3995, (Westinghouse Prqprietar%ij o

gﬁiﬂff— Methodology for Specification:
ok &) 3.2.2- Heat Flux Hot Channel Factor

68.1.6.c. Tne core operating limits shall be determined so that all
applicable limits (e.g., fuel thermal-mechanical 1imits, core
thermal-hydraulic 1imits, ECCS 1imits, nuclear Timits such as SHUTDOWN MARGIN,
and transient and accident analysis 1imits) of the safety analysis are met.

The CORE OPERATING LIMITS REPORT for each reload cycle, including any mid-cycle
révisions or supplements thereto, shall be provided upon issuance, to the NRC
Document Control Desk with copies to the Regional Administrator and the
Resident Inspector.

SEABROOK - UNIT 1 6-18C , Amendment No./52///~
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¢ TrEn RUMBRER '

«»;’-{ 3. WCAP-11596-P-A, (Proprietary), “Qualification of the PHOENIX-P/ANC Nuclear Desig
55 System for Pressurized Water Reactor Cores”, June, 1988.

WCAP-10965-P-A, (Proprietary), “ANC: A Westinghouse Advanced Nodal Computer Code”,

September, 1986, :

5. WCAP-14565-P, (Propr'retary), “VIPRE-01 Modeling and Qualification for. Pressurized
Water Reactor Non-LOCA Thermal-Hydraulic Safety Analysis”, April, 1997

Letter from T. H. Essig (NRC) to H. Sepp (Westinghouse), “Acceptance for Referencing of
Licensing Topical Report WCAP-14565-P, (Proprietary), “VIPRE-01 Modeling and
Qualification for Pressurized Water Reactor Non-LOCA Thermal-Hydraulic Safety Analysis”,

January, 1999, __——
Laseft ) . . .
) _;.@.‘VVCAP-‘E 1397-P-A, (Proprietary), “Revised Thermal Design Procedure”, April, 1989

U 1. WCAP-14551-P, (Proprietary), “Westinghouse Setpoint Methodology for Protection .
c‘-—‘l%)_, Systems, Seabrook Nuclear Power Station Unit 1, 24 Month Fuel Cycle Evaluation”, June,
1998, T

14. WCAP-10216-P-A, Revision 1A (Proprietary), “Relaxation of Constant Axial Offset
Control Fq Surveillance Technical Specification”, February, 1994, '

p WCAP-8385-P, (Proprietary), “Power Distribution Control and Load Following Procedures”,
for@\ September, 1974,

- 3.21 - AXIAL FLUX DIFFERENCE

S
/)(P(@ - Methodology for Specificationg:
N 322 - Heat Flux Hot Channel Factor

15. WCAP-9272-P-A, (Proprietary), “Westinghouse Reload Safety Evaluation
Methodology”, July, 1988,

Methodology for Specifications:

3111 - SHUTDOWN MARGIN for MODES 1, 2, 3, and 4
f 3.1.1.2 - SHUTDOWN MARGIN for MODE 5 .

3118 - Moderator Temperature Coefficient

3.1.35 - Shutdown Rod Insertion Limit

3.1.36 - Control Rod Insertion Limits

321 - AXIAL FLUX DIFFERENCE

Heat Flux Hot Channel Factor
Nuclear Enthalpy Rise Hot Channel Factor

3.2.2

G.Z.S




SECTION III

Retype of the Proposed Change

The attached retype reflects the currently issued version of the Technical Specifications. Pending
Technical Specification changes or Technical Specification changes issued subsequent to this submittal
are not reflected in the enclosed retype. The enclosed retype should be checked for continuity with the
Technical Specifications prior to issuance.
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TABLE 2.2-1 (Continued)

TABLE NOTATIONS
NOTE 1: OVERTEMPERATURE AT
1+18) (1) (1 +1.8) (1)
AT ¢ < ATofK, —K, Srm0)ip W) iy k(P - PY) - fi(AD)
(1 +1.S) (1+18) { (1 +1S) [ (1 + ©S) ’ ‘
Where: AT = Measured RCS AT by RTD Instrumentation, °F;
1+ = Lead-lag compensator on measured AT,
1 + 1.5
T, T = Time constants utilized in lead-lag compensator for AT, values specified in the COLR; | |
1 .
= Lag compensator on measured AT,
1 + TsS 9 P
T = Time constants utilized in the lag compensator for AT, value specified in the COLR; I
ATe = Indicated AT at RATED THERMAL POWER, °F; ‘
Ki = Value specified in the COLR;
K: = Value specified in the COLR;
1 +T4S . . .
1 S = The function generated by the lead-lag compensator for T, dynamic compensation;
+ Ts
Ts, Ts = Time constants utilized in lead-lag compensator for T, values specified in the COLR; ]
T = Measured RCS Average temperature, °F; |
1 = Lag compensator on measured T,
1 + TeS

T = Time constant utilized in the measured T,,, lag compensator, value specified in the COLR; ]
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TABLE 2.2-1 (Continued)
TABLE NOTATIONS

NOTE 1: (Continued)

T Indicated RCS T,,, at RATED THERMAL POWER, °F, (Calibration temperature for AT
instrumentation, value specified in the COLR);

K, = ‘Value specified in COLR;

P = Measured Pressurizer pressure, psig;

p! = Nominal RCS operating pressure, psig, value specified in the COLR;
S = Laplace transform operator, s™;

and f,(Al) is a function of the indicated difference between top and bottom detectors of the
power-range neutron ion chambers as specified in the COLR.

NOTE 2. Cycle dependent values for the channel's Allowable Value are specified in the COLR.
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TABLE 2.2-1 (Continued)
TABLE NOTATIONS (Continued)

NOTE 3: OVERPOWER AT

1 +1.9) ) \ (t:S) (M) (1)
AT | < ATo {Ks —Ks ToKe T — g
A8 T+ ~ o0t A1) Arug) T ang T
Where: AT = As defined in Note 1,
1+%S _ as defined in Note 1,
1+ 1S
7.T. = As definedin Note 1,
7 +1Tss = As defined in Note 1,
Ts = As defined in Note 1,
ATo = As defined in Note 1,
Ks = Value specified in the COLR,
Ks = Value specified in the COLR,
S , . .
1 3 = The function generated by the rate-lag compensator for T,,, dynamic compensation,
+ T7
T = Time constants utilized in rate-lag compensator for T,,,, value specified in the COLR,
1 .
= As defined in Note 1,
1 + TeS

T = As defined in Note 1,

I
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TABLE 2.2-1 (Continued)
TABLE NOTATIONS (Continued)

NOTE 3: (Continued)

NOTE 4:

Ke = Value specified in COLR,
T = As defined in Note 1,
™ = Indicated T,,, at RATED THERMAL POWER, °F, (Calibration temperature for AT
instrumentation, value specified in the COLR),
S = As defined in Note 1, and
f,(Al) = A function of the indicated difference between the top and bottom detectors of the

power-range neutron ion chambers as specified in the COLR.

Cycle dependent values for the channel's Allowable Value are specified in the COLR.




2.1 SAFETY LIMITS

BASES

2.1.1 REACTOR CORE

The restrictions of this Safety Limit prevent overheating of the fuel and possible
cladding perforation that would result in the release of fission products to the reactor
coolant. Overheating of the fuel cladding is prevented by restricting fuel operation to
within the nucleate boiling regime where the heat transfer coefficient is large and the
cladding surface temperature is slightly above the coolant saturation temperature.

Operation above the upper boundary of the nucleate boiling regime could result
in excessive cladding temperatures because of the onset of departure from nucleate
boiling (DNB) and the resultant sharp reduction in heat transfer coefficient. DNB is not
a directly measurable parameter during operation and, therefore, THERMAL POWER
and reactor coolant temperature and pressure have been related to DNB. This relation
has been developed to predict the DNB flux and the location of DNB for axially uniform
and nonuniform heat flux distributions. The local DNB heat flux ratio (DNBR) is defined
as the ratio of the heat flux that would cause DNB at a particular core location to the
local heat flux and is indicative of the margin to DNB.

The DNB design basis is as follows: uncertainties in the DNBR correlation, plant
operating parameters, nuclear and thermal parameters, fuel fabrication parameters, and
computer codes are considered statistically such that there is at least a 95 percent
probability with 95 percent confidence level that DNB will not occur on the most limiting
fuel rod during Condition | and Il events. This establishes a design DNBR value which
must be met in plant safety analyses using values of input parameters without
uncertainties. In addition, margin has been maintained in the design by meeting safety
analysis DNBR limits in performing safety analyses.

The curves of Figure 2.1-1 show the loci of points of THERMAL POWER,
Reactor Coolant System pressure, and average temperature for which the minimum
DNBR is no less than the safety analysis DNBR limit value, or the average enthalpy at
the vessel exit is equal to the enthalpy of saturated liquid.

These curves are based on values of the enthalpy rise hot channel factor FY,,,, at
RATED THERMAL POWER, for the values specified in the COLR. The value of F}, at
reduced power is assumed to vary according to the expression:

Fiiy = Fliy (RTP) [1+ 0.3 (1-P)]

Where:
F'XH (RTP) is the value at RATED THERMAL POWER, and
P is the fraction of RATED THERMAL POWER.

This expression conservatively bounds the cycle specific limits on F},, specified
in Technical Specification 3/4.2.3 and the COLR. The Safety Limits in Figure 2.1-1 are
also based on a reference cosine axial power shape with a peak of 1.55.

SEABROOK - UNIT 1 B 2-1 Amendment No. 33,



LIMITING SAFETY SYSTEM SETTINGS

BASES

2.2.1 REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS (Continued)

The various Reactor trip circuits automatically open the Reactor trip breakers
whenever a condition monitored by the Reactor Trip System reaches a preset or
calculated level. In addition to redundant channels and trains, the design approach
provides a Reactor Trip System which monitors numerous system variables, therefore
providing Trip System functional diversity. The functional capability at the specified trip
setting is required for those anticipatory or diverse Reactor trips for which no direct
credit was assumed in the safety analysis to enhance the overall reliability of the
Reactor Trip System. The Reactor Trip System initiates a Turbine trip signal whenever
Reactor trip is initiated. This prevents the reactivity insertion that would otherwise result
from excessive Reactor Coolant System cooldown and thus avoids unnecessary
actuation of the Engineered Safety Features Actuation System.

Manual Reactor Trip

The Reactor Trip System includes manual Reactor trip capability.

Power Range, Neutron Flux

In each of the Power Range Neutron Flux channels there are two independent
bistables, each with its own trip setting used for a High and Low Range trip setting. The
Low Setpoint trip provides protection during subcritical and low power operations to
mitigate the consequences of a power excursion beginning from low power, and the
High Setpoint trip provides protection during power operations to mitigate the
consequences of a reactivity excursion from all power levels.

The Low Setpoint trip may be manually blocked above P-10 (a power level of
approximately 10% of RATED THERMAL POWER) and is automatically reinstated below
the P-10 Setpoint.

Power Range, Neutron Flux, High Rates

The Power Range Positive Rate trip provides protection against rapid flux
increases which are characteristic of a rupture of a control rod drive housing. Specifically,
this trip complements the Power Range Neutron Flux High and Low trips to ensure that
the criteria are met for rod ejection from mid-power.

The Power Range Negative Rate trip provides protection for control rod drop
accidents. At high power, a single or multiple rod drop accident could cause local flux
peaking which could cause an unconservative local DNBR to exist. The Power Range
Negative Rate trip will prevent this from occurring by tripping the reactor. No credit is
taken for operation of the Power Range Negative Rate trip for those control rod drop
accidents for which DNBRs will be greater than or equal to the DNBR limits specified in
the applicable NRC-approved analytical methods referenced in Specification 6.8.1.6.b.
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3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.1 AXIAL FLUX DIFFERENCE

LIMITING CONDITION FOR OPERATION

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained
within the limits specified in the COLR.

APPLICABILITY: MODE 1 above 50% RATED THERMAL POWER.

ACTION:

a. With the indicated AFD* outside of the applicable limits specified in the
COLR:

1. Either restore the indicated AFD to within the COLR specified limits
within 15 minutes, or

2. Reduce THERMAL POWER to less than 50% of RATED
THERMAL POWER within 30 minutes, and

3. THERMAL POWER shall not be increased above 50% of RATED
THERMAL POWER unless the indicated AFD is within the limits
specified in the COLR.

*The indicated AFD shall be considered outside of its limits when two or more
OPERABLE excore channels are indicating the AFD to be outside the limits.
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3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.1 AXIAL FLUX DIFFERENCE

SURVEILLANCE REQUIREMENTS

4211 The indicated AFD shall be determined to be within its limits during
POWER OPERATION above 50% of RATED THERMAL POWER by:

a. Monitoring the indicated AFD for each OPERABLE excore channel at
least once per 7 days when the AFD Monitor Alarm is OPERABLE, and

b. Monitoring and logging the indicated AFD 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 AFD Monitor Alarm is inoperable. The
logged values of the indicated AFD shall be assumed to exist during the
interval preceding each logging.

4212 (THIS SPECIFICATION NUMBER IS NOT USED)
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POWER DISTRIBUTION LIMITS

3/4 2.2 HEAT FLUX HOT CHANNEL FACTOR - Fo(Z)

LIMITING CONDITION FOR OPERATION

3.2.2 F4(2) shall be limited by the following relationships:

F RJP
5 K(Z) for P> 0.5

Fa(Z) <

RTP
F 5° K(Z) for P< 0.5

Fa(Z) <

_ THERMAL POWER an
~ RATED THERMAL POWER'’

Where: P

Fry = the Fg limit at RATED THERMAL POWER (RTP)
specified in the COLR, and

KZ) = the normalized F4(Z) as a function of core height as
specified in the COLR.

APPLICABILITY: MODE 1.

ACTION:
a. With Fo(Z) exceeding its limit:

1. Reduce THERMAL POWER at least 1% for each 1% Fq(Z)
exceeds the limit within 15 minutes and similarly reduce 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 have been reduced at least 1% for
each 1% Fo(Z) exceeds the limit, and

2. THERMAL POWER may be increased, provided Fq(Z) is
demonstrated through incore mapping to be within its limit.
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- POWER DISTRIBUTION LIMITS

HEAT FLUX HOT CHANNEL FACTOR - Fq(Z)

SURVEILLANCE REQUIREMENTS

4221
4222

a.

The provisions of Specification 4.0.4 are not applicable.
Fo(Z) shall be evaluated to determine if Fo(2) is within its limits by:

Using the incore detectors to obtain a power distribution map at any
THERMAL POWER greater than 5% of RATED THERMAL POWER.

Increasing the measured Fq(Z) component of the power distribution map
by 3% to account for manufacturing tolerances and further increasing the
value by 5% when using the moveable incore detectors or 5.21% when
using the fixed incore detectors to account for measurement uncertainties.

Satisfying the following relationship:

RTP
K(Z
Rz <F D) psos
PxW(2)

RTP
K(Z
Az <F KD b o5
0.5xW(Z)

where F¥(Z)is the measured F(Z) increased by the allowances for

. . RTP .
manufacturing tolerances and measurement uncertainty, F o 18 the F,

limit, K(Z) is the normalized Fo(Z) as a function of core height, P is the
relative THERMAL POWER, and W(Z) is the cycle dependent function
that accounts for power distribution transients encountered during normal

operation. Fa , K(Z), and W(Z) are specified in the COLR.

_ Measuring F¥(Z) according to the following schedule:

1) Upon achieving equilibrium conditions after exceeding by 20% or more
of RATED THERMAL POWER, the THERMAL POWER at which F(Z)

was last determined®, or

2) At least once per 31 Effective Full Power Days (EFPD), 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.
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POWER DISTRIBUTION LIMITS

HEAT FLUX HOT CHANNEL FACTOR - Fo(Z)

SURVEILLANCE REQUIREMENTS

e. With measurements indicating that the maximum over the elevation Z of

M
-—':g((zz)) has increased since the previous determination of F§(Z)one of the

following actions shall be taken:

1) Increase F§(Z)by the appropriate factor specified in the COLR prior to
confirming the relationship specified in Specification 4.2.2.2.c, or

2) F¥(Z)shall be measured at least once per 7 EFPD until two successive

maps indicate that the maximum over the elevation Z o

increasing.

M
fFQ—(Z) is not

f. With the relationship specified in Specification 4.2.2.2.c above not being
satisfied:

1) Calculate the percent Fo(Z) exceeds its limit by the following

2)

expression:

r

<{max.over Z

|

-

<max.over Z

Fa(Z2)x W(Z)

Fa(Z)x W(Z)

RTP
F?Q «K(2)

RTP
Fa

0.5

<K@) |

\x100 forP > 0.5

%100 for P <0.5

Place the core in an equilibrium condition where the limit in
Specification 4.2.2.2.c is satisfied within 2 hours. Power level may
then be increased provided the AFD limits of Specification 3.2.1 are
reduced 1% AFD for each percent Fo(Z) exceeds it limit.
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POWER DISTRIBUTION LIMITS

HEAT FLUX HOT CHANNEL FACTOR - Fq(Z)

SURVEILLANCE REQUIREMENTS

g. The limits specified in Specification 4.2.2.2.c, 4.2.2.2.e, and 4.2.2.2f
above are not applicable in the following core plane regions:

1) Lower core region from 0 to 15%, inclusive.
2) Upper core region from 85 to 100%, inclusive.

4223 When F(Z) is measured for reasons other than meeting the requirements
of Specification 4.2.2.2, an overall measured Fq(Z) shall be obtained from
a power distribution map and increased by 3% to account for
manufacturing tolerances and further increased by 5% when using the

moveable incore detectors or 5.21% when using the fixed incore detectors
to account for measurement uncertainty.

4224 (THIS SPECIFICATION NUMBER IS NOT USED)
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POWER DISTRIBUTION LIMITS

3/4.2.3 NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR

LIMITING CONDITION FOR OPERATION

3.2.3 E! shall be less than or equal to the limits specified in the COLR.

APPLICABILITY: MODE 1.

ACTION:
With F}, exceeding its limit:

a. Within 2 hours reduce the THERMAL POWER to the level where the
LIMITING CONDITION FOR OPERATION is satisfied.

b. THERMAL POWER may be increased, provided R, is demonstrated
through incore mapping to be within its limit.

SURVEILLANCE REQUIREMENTS

4231 The provisions of Specification 4.0.4 are not applicable.

4232 F., shall be demonstrated to be within its limit prior to operation above
75% RATED THERMAL POWER after each fuel loading and at least once per 31 EFPD
thereafter by:

a. Using the Incore Detector System to obtain a power distribution map at
any THERMAL POWER greater than 5% RATED THERMAL POWER.

b. Using the measured value of F}, which does not include an allowance for
measurement uncertainty.
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POWER DISTRIBUTION LIMITS

BASES

3/4.2.2 and 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR and NUCLEAR ENTHALPY
RISE HOT CHANNEL FACTOR (Continued)

Y, will be maintained within its limits provided Conditions a. through d. above are
maintained. The design limit DNBR includes margin to offset any rod bow penalty.
Margin is also maintained between the safety analysis limit DNBR and the design limit
DNBR. This margin is available for plant design flexibility.

When an F4(Z) measurement is taken, an allowance for both measurement error
and manufacturing tolerance must be made. An allowance of 5% is appropriate for a
full-core map taken with the movable incore detectors, while 5.21% is appropriate for
surveillance results determined with the fixed incore detectors. A 3% allowance is
appropriate for manufacturing tolerance.

The hot channel factor F(Z) is measured periodically and increased by a cycle
and height dependent power factor appropriate to Relaxed Axial Offset Control (RAOC)
operation, W(2), to provide assurance that the limit on the hot channel factor F(Z) is
met. W(Z) accounts for the effects of normal operation transients and was determined
from expected power control maneuvers over the full range of burnup conditions in the
core. The W(Z) function for normal operation is specified in the CORE OPERATING
LIMITS REPORT per Specification 6.8.1.6.

When RCS F is measured, no additional allowances are necessary prior to
comparison with the established limit. A bounding measurement error of 4.13% for R,
has been allowed for in determination of the design DNBR value.

3/4.2.4 QUADRANT POWER TILT RATIO

The purpose of this specification is to detect gross changes in core power
distribution between monthly Incore Detector System surveillances. During normal
operation the QUADRANT POWER TILT RATIO is set equal to zero once acceptability
of core peaking factors has been established by review of incore surveillances. The
limit of 1.02 is established as an indication that the power distribution has changed
enough to warrant further investigation.
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ADMINISTRATIVE CONTROLS

6.8.1.6.a. (Continued)

5.
6.
7.
8.
9.

Shutdown Rod Insertion limit for Specification 3.1.3.5,
Control Rod Bank Insertion limits for Specification 3.1.3.6,
AXIAL FLUX DIFFERENCE limits for Specification 3.2.1,

Heat Flux Hot Channe! Factor, FRI¥ and K(Z) for Specification 3.2.2,

Nuclear Enthalpy Rise Hot Channel Factor, and FR', for Specification

3.2.3.

The CORE OPERATING LIMITS REPORT shall be maintained available in the Control

Room.

6.8.1.6.b The analytical methods used to determine the core operating limits shall be
those previously reviewed and approved by the NRC in:

1.

WCAP-10266-P-A, Rev. 2 with Addenda (Proprietary) and WCAP-11524-
A (Nonproprietary), "The 1981 Version of the Westinghouse ECCS
Evaluation Model Using the BASH Code", August, 1986.

Methodology for Specification:
322 - Heat Flux Hot Channel Factor

WCAP-10079-P-A, (Proprietary) and WCAP-10080-A (Nonproprietary),
"NOTRUMP: A Nodal Transient Small Break and General Network
Code", August, 1985.

Methodology for Specification:
3.22 - Heat Flux Hot Channel Factor

YAEC-1363-A, "CASMO-3G Validation," April,1988.

YAEC-1659-A, "SIMULATE-3 Validation and Verification,"
September, 1988.

WCAP-11596-P-A, (Proprietary), "Qualification of the PHOENIX-P/ANC
Nuclear Design System for Pressurized Water Reactor Cores",
June, 1988.

WCAP-10965-P-A, (Proprietary), "ANC: A Westinghouse Advanced Nodal
Computer Code", September, 1986.
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ADMINISTRATIVE CONTROLS

6.8.1.6.b. (Continued)

Methodology for Specifications:

- SHUTDOWN MARGIN for MODES 1, 2, 3, and 4
- SHUTDOWN MARGIN for MODE 5

Moderator Temperature Coefficient

- Shutdown Rod Insertion Limit

- Control Rod Insertion Limits

- AXIAL FLUX DIFFERENCE

- Heat Flux Hot Channel Factor

Nuclear Enthalpy Rise Hot Channel Factor

OOCTWN -
'

N = W= =

A
.
A
A
A
2.
2.

WWWWWwWw

3.2.3

4, Seabrook Station Updated Final Safety Analysis Report, Section 15.4.6,
"Chemical and Volume Control System Malfunction That Results in a
Decrease in the Boron Concentration in the Reactor Coolant System”.

Methodology for Specifications:
3.1.11 -  SHUTDOWN MARGIN for MODES 1, 2, 3, and 4
3112 -  SHUTDOWN MARGIN for MODE 5

5. YAEC-1241, "Thermal-Hydraulic Analysis of PWR Fuel Elements Using
the CHIC-KIN Code", R. E. Helfrich, March, 1981.

WCAP-14565-P, (Proprietary), "VIPRE-01 Modeling and Qualification for
Pressurized Water Reactor Non-LOCA Thermal-Hydraulic Safety
Analysis", April, 1997.

Letter from T. H. Essig (NRC) to H. Sepp (Westinghouse), "Acceptance
for Referencing of Licensing Topical Report WCAP-14565-P,
(Proprietary), "VIPRE-01 Modeling and Qualification for Pressurized
Water Reactor Non-LOCA Thermal-Hydraulic Safety Analysis", January,

1999.

Methodology for Specification:

3.2.1 - AXIAL FLUX DIFFERENCE

3.2.2 - Heat Flux Hot Channel Factor

3.2.3 - Nuclear Enthalpy Rise Hot Channel Factor

6. YAEC-1849P, "Thermal-Hydraulic Analysis Methodology Using VIPRE-01
For PWR Applications," October, 1992.

WCAP-11397-P-A, (Proprietary), "Revised Thermal Design Procedure”,
April, 1989.
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ADMINISTRATIVE CONTROLS

6.8.1.6.b. (Continued)

Methodology for Specification:

2.21 - Limiting Safety System Settings

3.2.1 - AXIAL FLUX DIFFERENCE

3.2.2 - Heat Flux Hot Channel Factor

323 - Nuclear Enthalpy Rise Hot Channel Factor

7. YAEC-1854P, "Core Thermal Limit Protection Function Setpoint
Methodology For Seabrook Station,” October, 1992

WCAP-14551-P, (Proprietary), "Westinghouse Setpoint Methodology for
Protection Systems Seabrook Nuclear Power Station Unit 1, 24 Month
Fuel Cycle Evaluation”, June, 1998.

Methodology for Specification:

2.2.1 - Limiting Safety System Settings

3.1.35 - Shutdown Rod Insertion Limit

3.1.36 - Control Rod Insertion Limits

3.21 - AXIAL FLUX DIFFERENCE

3.2.2 - Heat Flux Hot Channel Factor

3.2.3 - Nuclear Enthalpy Rise Hot Channel Factor

8. YAEC-1856P, "System Transient Analysis Methodology Using RETRAN
for PWR Applications," December, 1992.

Methodology for Specification:

221 Limiting Safety System Settings

3113 - Moderator Temperature Coefficient

3135 - Shutdown Rod Insertion Limit

3.1.36 - Control Rod Insertion Limits

3.2.1 - AXIAL FLUX DIFFERENCE

3.2.2 - Heat Flux Hot Channel Factor

3.2.3 - Nuclear Enthalpy Rise Hot Channel Factor

9. YAEC-1752, "STAR Methodology Application for PWRs, Control Rod
Ejection, Main Steam Line Break," October, 1990.

Methodology for Specification:

3113 - Moderator Temperature Coefficient
3.1.35 - Shutdown Rod Insertion Limit

3136 - Control Rod Insertion Limits

3.2.1 - AXIAL FLUX DIFFERENCE

3.2.2 - Heat Flux Hot Channel Factor

3.2.3 - Nuclear Enthalpy Rise Hot Channel Factor
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ADMINISTRATIVE CONTROLS

6.8.1.6.b. (Continued)

10.

11.

12.

13.

14.

YAEC-1855P, "Seabrook Station Unit 1 Fixed Incore Detector System
Analysis," October, 1992.

Methodology for Specification:

3.2.1 - AXIAL FLUX DIFFERENCE
3.2.2 - Heat Flux Hot Channel Factor
3.2.3 - Nuclear Enthalpy Rise Hot Channel Factor

YAEC-1624P, "Maine Yankee RPS Setpoint Methodology Using
Statistical Combination of Uncertainties - Volume 1 - Prevention of Fuel
Centerline Melt," March, 1988.

Methodology for Specification:

3.2.1 - AXIAL FLUX DIFFERENCE
3.2.2 - Heat Flux Hot Channel Factor
3.2.3 - Nuclear Enthalpy Rise Hot Channel Factor

NYN-95048, Letter from T. C. Feigenbaum (NAESCo) to NRC, "License
Amendment Request 95-05: Positive Moderator Temperature Coefficient",
May 30, 1995.

Methodology for Specification:
3113 - Moderator Temperature Coefficient

WCAP-12610-P-A, "VANTAGE + Fuel Assembly Reference Core Report".
April, 1995, (Westinghouse Proprietary).

Methodology for Specification:
3.22 - Heat Flux Hot Channel Factor

WCAP-10216-P-A, Revision 1A (Proprietary), "Relaxation of Constant
Axial Offset Control F, Surveillance Technical Specification", February,
1994. :

WCAP-8385-P, (Proprietary), "Power Distribution Control and Load
Following Procedures”, September, 1974.

Methodology for Specification:
3.2.1 - AXIAL FLUX DIFFERENCE
322 - Heat Flux Hot Channel Factor
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ADMINISTRATIVE CONTROLS

6.8.1.6.b. (Continued)

15. WCAP-9272-P-A, (Proprietary), "Westinghouse Reload Safety Evaluation
Methodology", July, 1985.

Methodology for Specifications:

3.1.1.1 SHUTDOWN MARGIN for MODES 1, 2, 3, and 4
3.1.12 - SHUTDOWN MARGIN for MODE 5

3.1.1.3 - Moderator Temperature Coefficient

3.1.35 - Shutdown Rod Insertion Limit

3.1.36 - Control Rod Insertion Limits

3.2.1 - AXIAL FLUX DIFFERENCE

3.2.2 - Heat Flux Hot Channel Factor

3.2.3 - Nuclear Enthalpy Rise Hot Channel Factor

6.8.1.6.c. The core operating limits shall be determined so that all applicable limits
(e.g., fuel thermal-mechanical limits, core thermal-hydraulic limits, ECCS
limits, nuclear limits such as SHUTDOWN MARGIN, and transient and
accident analysis limits) of the safety analysis are met. The CORE
OPERATING LIMITS REPORT for each reload cycle, including any mid-
cycle revisions or supplements thereto, shall be provided upon issuance,
to the NRC Document Control Desk with copies to the Regional
Administrator and the Resident Inspector.
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Section IV

Determination of Significant Hazards for Proposed Change



Iv. DETERMINATION OF SIGNIFICANT HAZARDS FOR PROPOSED CHANGE

License Amendment Request (LAR) 99-02, Revision 1, propose changes to the Seabrook Station
Technical Specifications (TS) to implement the Relaxed Axial Offset Control (RAOC) strategy. The
RAOC TS, developed by Westinghouse, has been previously reviewed and approved by the Nuclear
Regulatory Commission (NRC).

The proposed changes are in support of North Atlantic’s long-term operating strategy to refuel and
operate, commencing with Cycle 8, with upgraded Westinghouse fuel with Intermediate Flow Mixers
(VANTAGE+ (w/ IFMs)). Use of these fuel features has been previously approved for use in
Westinghouse 4-loop pressurized water reactors.

The proposed TS changes are:
e Figure 2.1-1 Revise Thermal Limit Lines.

e Table2.2-1 Revise Table Notations to relocate additional cycle-specific parameters to the Core
Operating Limits Report (COLR).

e 321 Delete Limiting Conditions for Operation associated with Fixed Incore Detection
System (FIDS) Alarm.

e 321 Revise Action a.2. to delete reducing of Power Range Neutron Flux — High
Trip Setpoints.

e 321 Delete Actions b. and c. associated with FIDS Alarm.

e 4212 Delete Surveillance Requirement to determine maximum allowed power
operation with FIDS Alarm inoperable.

e 322 Revise Action a.2. to delete identifying and correcting the cause of the out-of-
limit condition.

e 4222 Revise Surveillance Requirement to reflect FQ methodology.

e 4223 Revise Surveillance Requirement to reflect FQ methodology.

e 4224 Delete Surveillance Requirement to update FIDS Alarm setpoint every 31 days.

e 323 Editorial changes for consistency with the COLR.

e 323 Revise Action b. to delete identifying and correcting the cause of the out-of-

limit condition.
e 6.8.16b Updated to reflect approved methodology references.

In addition, page 3/4 2-6 is revised to correct the title, and the associated TS Bases are revised to reflect
use of the Westinghouse Revised Thermal Design Procedure (RTDP) WRB-2 DNB correlation, and
VIPRE modeling methodologies used in thermal-hydraulic and DNB analysis.

In accordance with 10 CFR 50.92, North Atlantic has reviewed the attached proposed changes and has

concluded that the changes do not involve a significant hazards consideration (SHC). The basis for the
conclusion that the proposed changes do not involve a SHC is as follows:
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The proposed changes do not involve a significant increase in the probability or
consequences of an accident previously evaluated.

The proposed changes to TS 2.1.1,3.2.1,4.2.1.1,4.2.2.2,4.2.2.3, 42.2.4, 6.8.1.6.b, and changes
to the aforementioned TS Bases, are in support of North Atlantic’s long-term operating strategy
to refuel and operate, commencing with Cycle 8, with upgraded Westinghouse fuel with
Intermediate Flow Mixers (VANTAGE+ (w/ IFMs)). Evaluations/analyses of accidents which
are potentially affected by the parameters and assumptions associated with the fuel upgrade and
RAOC strategy have shown that all design standards and applicable safety criteria will continue
to be met. The consideration of these changes does not result in a situation where the design,
material, and construction standards that were applicable prior to the change are altered.
Therefore, the proposed changes occurring with the fuel upgrade will not result in any additional
challenges to plant equipment that could increase the probability of any previously evaluated
accident.

The proposed changes associated with the fuel upgrade and RAOC strategy do not affect plant
systems such that their function in the control of radiological consequences is adversely affected.
The actual plant configuration, performance of systems, and initiating event mechanisms are not
being changed as a result of the proposed changes. The design standards and applicable safety
criteria limits will continue to be met and therefore fission barrier integrity is not challenged. The
proposed changes associated with fuel upgrade and RAOC strategy have been shown not to
adversely affect the response of the plant to postulated accident scenarios. The proposed changes
will therefore not affect the mitigation of the radiological consequences of any accident described
in the Updated Final Safety Analysis Report (UFSAR).

The proposed changes to TS Table 2.2-1, TS 3.2.2, TS 3.2.3, and the title on page 3/4 2-6 are
editorial changes to correct either typographical errors, simplification of statements, clarification
of specific parameters associated with temperature / pressure measurements, making some
notations consistent with improved Standard Technical Specifications — Westinghouse Plants,
NUREG-1431, Rev. 1, and relocating additional cycle-specific values for temperature, pressure
and time constants to the COLR, or correcting an erroneous title. These changes do not result in
a change to the design basis of any plant structure, system or component or parameters currently
specified in the COLR, therefore, operation of the facility within the prescribed limits of TS
remains unchanged.

The proposed change'to TS 3.2.1, ACTION a.2, to delete the need to reduce the power range
neutron flux high trip setpoints subsequent to reducing rated thermal power (RTP) to less than
50% whenever axial flux difference (AFD) is outside of the applicable limits specified in the
COLR, does not significantly increase the probability or consequences of an accident previously
evaluated. Reducing the power level to less than or equal to 50 percent rated thermal power
(RTP) maintains the plant in a benign condition since under RAOC methodology there are no
AFD limits below 50 percent of RTP. In addition, a rapid rise in power to greater than 50 percent
RTP with AFD outside limits does not immediately create an unacceptable situation. Since the
transient analysis setpoint calculations for f (AI) (input to the overtemperature delta-temperature
(OTAT) trip function) are based on the same core power distributions that the fuel designers use
for a reload cycle design, the OTAT trip function provides an acceptable level of protection for
such an excursion. Furthermore, the event would be successfully terminated by a trip at the
previous setpoint level. The increased potential for a reactor trip caused by the manual
manipulation of the setpoint needlessly exposes the plant to an unnecessary trip with the potential

11



for an undesirable plant transient. Therefore, maintaining this provision as part of TS 3.2.1,
Action a.2 is not warranted.

Therefore, for the reasons stated above, the probability or consequences of an accident previously
evaluated are not significantly increased for all the proposed TS changes presented herein.

Create the possibility of a new or different kind of accident from any accident previously
evaluated.

The possibility for a new or different type of accident from any accident previously evaluated is
not created since the proposed changes associated with the fuel upgrade and RAOC strategy do
not result in a change to the design basis of any plant structure, system or component. Evaluation
of the effects of the fuel upgrade and RAOC strategy has shown that all design standards and
applicable safety criteria continue to be met.

The proposed editorial changes and elimination for reducing the power range neutron flux high
trip setpoint do not result in a change to the design basis of any plant structure, system or
component. The level of protection afforded by these safety features is not affected by the
proposed changes.

These proposed changes therefore do not cause the initiation of any accident nor create any new
failure mechanisms. Equipment important to safety will continue to operate as designed.
Component integrity is not challenged. The proposed changes do not result in any event
previously deemed incredible being made credible. The proposed changes are not expected to
result in conditions that are more adverse and are not expected to result in any increase in the
challenges to safety systems.

Therefore, the proposed changes do not create the possibility of a new or different kind of
accident from any accident previously evaluated.

Involve a significant reduction in a margin of safety.

The proposed changes will assure continued compliance within the acceptance limits previously
reviewed and approved by the NRC for use of upgraded fuel features with RAOC. All of the
appropriate acceptance criteria for the various analyses and evaluations will continue to be met.

The proposed editorial changes do not change the current limits specified in Technical
Specifications. The current limits are based on safety analysis limits developed using NRC-
approved methodologies specified in TS 6.8.1.6.

Removing the requirement for manually reducing the power range neutron flux high trip setpoint
does not result in a significant reduction in a margin of safety. There are other levels of trip
protection to terminate a rapid rise in power excursion, such as the overtemperature delta-
temperature (OTAT) trip function and previous power range neutron flux high trip setpoint. In
addition, a rapid rise in power to greater than 50 percent RTP with AFD outside limits does not
immediately create an unacceptable situation. The increased potential for a reactor trip caused by
the manual manipulation of the setpoint needlessly exposes the plant to an unnecessary trip with
the potential for an undesirable plant transient which may unnecessarily challenge safety systems.

Therefore, the proposed aforementioned TS changes do not involve a signification reduction in a
margin of safety.

Based on the above evaluation, North Atlantic concludes that the proposed changes do not constitute a
significant hazard.
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Sections V & VI
Proposed Schedule for License Amendment Issuance and Effectiveness

and
Environmental Impact Assessment

13



V. PROPOSED SCHEDULE FOR LICENSE AMENDMENT ISSUANCE AND
EFFECTIVENESS

North Atlantic requests NRC review of License Amendment Request 99-02, Revision 1, and issuance of
a license amendment by October 15, 2000, having immediate effectiveness and implementation at
commencement of Cycle 8 operation (currently scheduled mid-November, 2000)

VI. ENVIRONMENTAL IMPACT ASSESSMENT

North Atlantic has reviewed the proposed license amendment against the criteria of 10 CFR 51.22 for
environmental considerations. The proposed changes do not involve a significant hazards consideration,
nor increase the types and amounts of effluent that may be released offsite, nor significantly increase
individual or cumulative occupational radiation exposures. Based on the foregoing, North Atlantic
concludes that the proposed changes meet the criteria delineated in 10 CFR 51.22(c)(9) for a categorical
exclusion from the requirements for an Environmental Impact Statement.
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