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Enclosed is a signed Exemption dated May \jL 1978, which exempts the
Kewaunee Nuclear Power Plant from the requirements of 10 CFR 50.46(a)(1)
that ECCS performance be calculated in accordance with an acceptable
calculaticnal model which conforms” to the provisions of Appendix K,
without the errors contained in the analyses previously submitted to
the Commission. This Exemption in the matter of Facility Operating
License No. DPR-43 is conditioned to require the reduction of the
Tecnn1ca1 Specification limit for the total nuclear peaking factor
) to 2.16.  This Exemption also requires submittal of a corrected
?S analysis as soon as possxble

T A copy of the Exemption is being filed w1th the nffwce of the Fédera]
Register for pr11cat1on ,
S1ncerely9

. Qriginal Signed By

A. Schwencer, Chief
Operating Reactors Branch #]
Division of Operating Reactors
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Docket Ho. 50-305

Hisconsin Public Service Corporation

ATTH: ®r. E. H. James
Senior Vice President
- Post Dffice Box 1200

Gresn Bay, Wisconsin 54385

Gentlemen:

enclosed is a signed eriginal Order for Modification
» 1978, issued by the Commission for the Kewaunee

This Order amends Facility Operating License
No. DPR-43 by modifving the Techajch1 Specification limit for the
total nuclear peaking factor (FQ) to 2.16. This Order also requires

dated April
Huclear Power Plant.
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submittal of a corrected ECC§/éna1ysis as soon as possible.

P :
A copy of the Order is being filed with the Office of the Federal

Register for publication.
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Sincerely,

A. Schwencer, Chief

Operating Reactors 8ranch #1
Division of Operating Reactors
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

Docket No. 50-305 | May 17, 1978

Wisconsin Public Service Corporation
ATTN: Mr. E. W. James
Senior Vice President
Post Office Box 1200
Green Bay, Wisconsin 54305

Gentlemen:

Enclosed is a signed Exemption dated May 17, 1978, which exempts the
Kewaunee Nuclear Power Plant from the requirements of 10 CFR 50.46(a)(1)
that ECCS performance be calculated in accordance with an acceptable
calculational model which conforms to the provisions of Appendix K,
without the errors contained in the analyses previously submitted to
the Commission. This Exemption in the matter of Facility Operating
License No. DPR-43 is conditioned to require the reduction of the
Technical Specification 1imit for the total nuclear peaking factor

(Fg) to 2.16. This Exemption also requires submittal of a corrected
EC%S analysis as soon as possible.

A copy of the Exemption is being filed with the Office of the Federal
Register for publication.
Sincerely,

/W
: ¢
A. Schwencer, Chief

Operating Reactors Branch #]1
Division of Operating Reactors

Enclosure:
Exemption

cc w/enclosure:
See next page




Wisconsin Public Service Corporation - 2 - May 17, 1978

cc: Steven E. Keane, Esquire
Foley, Sammond & Lardner
777 East Wisconsin Avenue
Milwaukee, Wisconsin 53202

Bruce W. Churchill, Esquire
Shaw, Pittman, Potts & Trowbridge

1800 M Street, NW
washington, D. C. 20036

Kewaunee Public Library
314 Milwaukee Street
Kewaunee, Wisconsin 54216

Mr. Donald L. Quistorff
Chairman Kewaunee County Board
Kewaunee County Courthouse
Kewaunee, Wisconsin 54216

Mr. Lester Huber

Chairman, Town of Carlton
Route 1

Kewaunee, Wisconsin 54216

Chairman

Public Service Commission of
Wisconsin

Hill Farms State Office Building

Madison, Wisconsin 53702

Chief, Energy Systems

Analyses Branch (AW-459)

Office of Radiation Programs

U. S. Environmental Protection Agency
Room 645, East Tower

407 M Street, S. W.

Washington, D.C. 20460

U. S. Environmental Protection Agency
Federal Activities Branch

Region V Office

ATTN: EIS COORDINATOR

230 South Dearborn Street

Chicago, I11inois 60604




UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

In the Matter of

WISCONSIN PUBLIC SERVICE CORPORATION Docket No. 50-305

(Kewaunee Nuclear Power Plant
EXEMPTION

I.
The Wisconsin Public Service Corporation (the licensee), is the holder
of Facility Operating License No. DPR-43 which authorizes the operation
of the nuclear power reactor known as the Kgyaunee Nuclear Power Plant,
(the facility) at steady reactor power Tevels not in excess of 1650
megawatts thermal (rated power). The facility consists of a Westing-
house Electric Corporation designed pressurized water reactor (PWR)

located at the Ticensee's site in Kewaunee County, Wisconsin.
IT.

In accordance with the requirements of the Commission's ECCS Acceptance
Criteria 10 CFR 50.46, the licensee submitted on December 10, 1976 an ECCS
eva1uat16n for proposed operation using 14 X 14 fuel manufactured by the
Westinghouse Electric Corporation. This evaluation included 1imits on the
peaking factor. The ECCS performance evaluation submitted by the licensee

was based upon an ECCS evaluation developed by the Westinghouse Electric

Corporation (Westinghouse), the designer of the Nuclear Steam Supply System




for this facility. The Westinghouse ECCS Evaluation Model had been
previously found to conform to the requirements of the Commission's

ECCS Acceptance Criteria, 10 CFR Part 50.46 and Appendix K. The
evaluation indicated that with the peaking factor Timited as set forth
in the evaluation, and with other limits set forth in the facility's
Technical Specifications, the ECCS cooling performance for the faci]ity'
would conform with the criteria contained in 10 CFR 50.46(b) which
govern calculated peak clad temperature, maximum cladding oxidation,

maximum hydrogen generation, coolable geometry and Tong-term cooling.

On March 23, 1978 Westinghouse informed the Nuclear Regulatory Commission
(NRC) that an error had been discovered in the fuel rod heat ba]ance
equation involving the incorrect use of only half of the volumetric heat
generation due to metal-water reaction in calculating the cladding
temperature. Thus, the LOCA analyses previously submitted to the
Commission by licensees of Westinghouse reactors were in error. The staff
promptly determined that no immediate action was required to assure safe

cperation of these plants.

The error identified would result in an increase in calculated peak clad
temperature, which, for some plants, could result in calculated tempera-
tures in excess of 2200°F unless the allowable peaking factor was reduced
somewhat. Westinghouse identified a number of other areas in the approved
model which Westinghouse indicated contained sufficient conservatism to

offset the calculated increase in peak clad temperature resulting from the
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correction of the error noted above. Four of thesé areas were generic,

| applicable to all plants, and a number of others were plant specific.

As outlined in the attached Séfety Evaluation Report (SER), the staff de-
termined that some of these modifications would be appropriate to foset to
some extent the penalty resulting from correction of the error. The attached

SER sets forth the value for each modification applicable to each facility.

Revised computer calculations correcting the error, noted above, and
incorporating_the modifications described in the SER have not been run

for each plant. However, the various parametric studies that have‘been
made for various aspects of the approved Westinghouse model over the course
of time provide a reasonable basis for concluding that when final revised
calculations for the facility are submitted using the revised and corrected
model, they will demonstrate that with the peaking factors set forth in

the SER operation will conform to the criteria of 10 CFR 50.46(b). Such .
revised calculations fully conforming to 10 CFR 50.46 are to be provided

for the facility as soon as possible.

Operatioﬁ of the facility would nevertheless be technfcally in non-
conformance with the requirements of 850.46, in that specific.computer
runs for the particular facility employing revised models with the
Westinghouse metal-water error corrected and with the proposed mode
changes considered as a complete entity will not be complete for some
time. However, operation as proposed in the Ticensee's submittal of

April 10, 1978 and May 12, 1978 at the peaking factor limit specified in




R

this Exemption will assure that the ECCS system will conform to the per-
formance criteria of §50.46. According1y3 while the actual computer runs

for the specific facility are carried out to achieve full compliance with

10 CFR §850.46, operation of the facility will not endanger T1ife or

property or the common defense and security.

In the absence of any safety problem associated with operation of the
facility during the period until the computer computations are compléted.
there appears to be no public interest consideration favoring restriction
of the operation of the captioned facility. Accordingly, the Commission
has determined that an exemption in accordance with 10 CFR $50.12 is
appropriate. The specific exemption is Timited to the period of time

necessary to complete computer calculations.
Iv.

Copies of the Safety Evaluation and the following documents are available
for inspection at the Commission's Public Document Room at 1717 H Stfeet,
Washington, D. C. 20555, and are being placed in the Commission's local

public document room at the Kewaunee Public Library, 314 Milwaukee Street

Kewaunee, Wisconsin, 54216.
(1) Letter from Westinghouse to NRC dated April 7, 1978.

(2) Letters from Wisconsin Public Service Corporation, to Mr. Victor
Stello, Operating Reactors Branch #1, dated April 10, 1978 and
May 12, 1978.




(3) This Exemption in the matter of Kewaunee Nuclear Power Plant.

Wherefore, in accordance with the Commission's regulations as set forth
fn 10 CFR Part 50, the Ticensee 1s hereby granted an exemption from the
requirements of 10 CFR $50.46(a)(1) that ECCS performance be calculated
in accordance with an acceptable calculational model which conforms to :
the provisions in Appendix K, without errors discussed herein. This

exemption is conditioned as follows:

(1) As soon as possible, the licensee shall submit a reevaluation of
ECCS cooling performance calculated in accordance with the Westing-

house Evaluation Model; approved by the NRC staff and corrected for

the errors described herein.

(2) Until further authorization by the Commission, the Technical
Specification Timit for total nuclear peaking factor (FQ) for

the facility shall be limited to 2.16.

FOR THE NUCLEAR REGULATORY COMMISSION

. s
Victor Ste]]d;—@pszD{;;ctor
Division of Operating Reactors
Office of Nuclear Reactor Regulation

Dated at Bethesda, Maryland
this 17th day of May 1978.




. : UNITED STATES .

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20355

SAFETY EVALUATION BY THE OFFICE OF MUCLEAR REACTOR REGULATION

SUPPORTING ORDER 102 MODIFICATION OF LICEMSE

RELATED TO ERPOR T4 WESTIMGHOUSE ECCS EVALUATICN MODEL

Introduction

Westinghouse was informed on tarch 21, 1978 by one of their licensees
that an error had boen discoverad in *hﬁ1r ECCS Cvaluation Model. This
error was comron to both the blowdown and heatupn codes. lestinghouse
determined by analyses that the fuel rod heat balance equation in the
LOCTA IV & SATAH VI cedes was in errcer and that the LOCA aenalyses
previously submittied by their customers were incorrect and predicted
peak clad temperatures (PCT's) which were too low. lestinghouse
determined that only halt of the volumetric neat ganeration due to

metal-viater reaction was used in calculating the cladding tomveratures.
Thus an unroviewed <afetlyv auestion existed since praliminary estimates

indicated that soma plants would not maet the 2200% Timit of 10 CFR
50.46 at the calculated imaxisua overall peaking factor limit, Westing-
house rotified their customers and {RC on larch 23, 1978 wnile the
utilities notified HRC through the regional Offices of Insnection and
Enforcenient,

Proaptly upon notification by Uestinghouse, the HRC staff assessed the
immediate safety <1qn1r1canc~ of this information. UYe noted certain
points that indicatad no imaedate action wes required to assure

safe operation of tin D]dﬂt¢. First, most plants operate at a peaking
factor significantly beolow the maxirvies peaking factor used for safety
calcuiations. By mabing safety convutations at facters hioher than
actual onerating tevels, the fecility has a wide ranae of flexibility,
without the necd for ncar te hour recomputations of core status. The
difference betuveen the acuuel peaking factors and the maximum calculated
peaking factors, for nost p ants, would offset the penalty resulting
from the correction of th rror.  Sccond, for'most reactors there are




a number of very plant-specific parameters which bear upon aspects of
the ECCS performance calculations. Utilities do not generally take
credit for these plant-specific paranmeters preferring to provide a
simpler computation which conservatively disregards these individually
small credits. Third, the error in_ the Westinghouse computations
relates to the zirconium-water reaction heat source. This is an aspect
of Appendix K, which is generally recognized to be very conservative.
New experimental data indicate that the methods required by Appendix

K appreciably over estimate the heat source. Thus, while the error

in fact entails a deviation from a specific requirement of Anpendix

K, it does not entail a matter of immediate safety significance.

Westinghouse continued to evaluate the impact of the error on previous
plant specific LOCA analyses and performed scoping calculations,
sensitivity studies and some plant-specific reanalyses. In addition,
Westinghouse investigated several modifications to the previously approved
methods which if approved by the NRC staff would offset some of the
immediate impact of the error on Technical Splecifications limits and

on the plants operating flexibility.

On March 29, 1978, Westinghouse and several of their customers met with
menbers of the NRC staff in Bethesda. Westinahouse described in detail
the origin of the error, exptained how it atfected the LOCA dnaiyses,
and how the error had been corrected and characterized its affect on
current plant specific analyses. In order to avoid reduction in the
overall peaking factor (FQ), llestinghouse presented a description of
three proposed ECCS-LOCA evaluation model modifications which would
contribute a compensating reduction of PCT. They were characterized

as follows:

1. Revised FLECHT 15 x 15 Heat Transfer Correlation

This new reflood heat transfer correlation which had been recently
developed and submitted by Westinghouse in Reference (1) was
proposed as a replacement for the currently approved FLECHT
correlation. To determine the benefit, the proposed correlation
was incorporated into the LOCTA 1V heatup coce and was found to
result in improved heat transfer during the reflood portion of

the LOCA. ‘ :




2. Revised Zircaloy Emissivity

Based on recent EPRI data (Reference 2), Westinghouse proposed to
modify the presently approved equation for Zircaloy cladding
emissivity to a constant value of 0.9. The higher emissivity
(previously below 0.8) provides increased radiative heat transfer
from the hot fuel pin during the steam cooling period of reflood.

3. Post-CHF Heat Transfer

Westinghouse proposed to replace their present post-CHF transition
boiling heat transfer correlation with the Dougall-Rohsenow film
boiling correlation (Reference 3) which they stated was included

in Appendix K to 10 CFR Part 50 as an acceptable post-CHF correlation.

These three model modifications were classified as generic, applicable to
all plant analyses. Subsequently, as discussed below, these changes were
rejected by the NRC staff as providing generic benefit. However, a portion
of the credit proposed by Westinghouse was approved by the NRC staff for
certain specific plants, which had provided specific calculations with the
new 15 x 15 correlation. During the period March 29 to April 18, 1978,
Kestinghouse provided us with additional sensitivity analyses and nilant
specific analysis in which they evaluated the effects of some changes to
plant-specific inputs in the LOCA analyses. These were as follows:

1. Assumed Plant Power Level

A reduction of the plant power level assumed in the SATAN VI
blowdown analyses from 102% of the Engineered Safequards Desian
Power (ESDR) level to 102% of rated power was pronosed. Previously,
analyses had been performed at approximately 4.5% over the rated
power. This change was worth aproximately 0.01 in Fg, and is
refered to as AFESpR in Table 1.

2. COCO Code Input

A modification to the COCO code input {Reference 3) to more

~realistically model the painted containment walls was proposed.
Since the paint on containment walls provides additional
resistance to heat loss into the walls, the COCO code calculates
an increase in containment back pressure, which results in a




benefit to the calculated peak cladding temperature of 0 to 40°F,
during the reflooding transient. The magnitude of the benefit is
dependent on the type of plant and the heat transfer properties
of the paint, and results in up to 0.03 benefit in Fg, and is
referred to as AFcp in Table 1.

Initial Fuel Pellet Temperatuke

A modification of the initial fuel pellet temperature from the
design basis to the actual as-built pellet temperatures was
proposed. In the present LOCA calculations, Westinghouse has
assumed margins in the intial pellet temperature. The margin
available is plant-specific and ranges from 28°F to 53°F. Use
of the actual pellet temperature rather than the assumed value
results in a reduction in pellet temperature (stored energy) at
the end of blowdown, as calculated by the SATAN code, of approx-
imately 1/3 of the initial pellet temperature margin. Yesting-
house has provided sensitivity analyses which indicate that a
37°F reduction in fuel pellet termperature at end of blowdown

is worth approximately 0.1 in FQ. This is referred to as aFpy
in Table 1.

Accumulator Water Volume Consideration

Westinghouse has evaluated the effect on ECCS performance of
reducing the accumulator water volume, and has determined that
for those plants for which the downcomer is refilled before the
accunulators are emnptied, there is a benefit in PCT. The
sensitivity studies have indicated that this benefit in Fq 1s
plant-specific. This is referred to as &Fpcy in Table 1.

Stean Generator Tube Pluaging Consideration

In previous analyses, Hestinghouse has assumed values of steam
generator tube plugging which were greater than the actual plant-
specific degree of plugging. Sensitivity analyses submitted in
Reference 4 were used to evaluate the benefit available by
realistically representing the plant-specific data. For the
plants affected, the benefit in PCT ranged from 7 to 66°F which
was conservatively worth from 0.007 to 0.66 in Fg. This is
referred to asAfFgg in Table 1.




Discussion and Evaluation

The information provided by Westinghouse was separated into two categories;
the generic evaluation model modifications and the plant-specific sensitivity
studies and reanalyses.” The MRC staff reviewed the peaking factor limits
proposed by Westinghouse to verify their conservatism.

The metal-water reaction heat generation error in the Westinghouse ECCS

evaluation model was evaluated by us to determine an appropriate interim

penalty. Westinghouse provided two preliminary separate effects calcula-

tions which indicated that a maximum penalty of from 0.14 to 0.17 wvas

appropriate to compensate for the model error. The staff conservatively
rounded this penalty up to 0.20.(Reference 5)

Westinghouse also proposed several compensating generic changes in their
evaluation model to offset any necessary reductions in peaking factcr due
to the error. These changes were assessed by us as follows: {Reference %)

1. No credit would be given at this time for the changes in the
post-CHF heat transfer correlation and new Zircaloy emissivity
data.

2. Partial credit (70%) would be yiven at this time for the use of
the new 15 x 15 FLECHT correlation only for plants which had
provided a specific calculation demonstrating that such credit
was appropriate. :

Based on this review we developed reccmmended interim peaking factor
1imits for all the operating plants and decided that any other plant-
specific interim factors (benefits) not related to the generic review
should be considered separately. In addition, the staff reviewed plant-
specific reanalyses for DC Cook Unit Mos. 1 and 2, Zion Unit Kos. 1 and 2
and Turkey Point Unit Mo. 3 which had corrected the error in metal-water
reaction. In these analyses the Dougall-Rohsenow and Zircaloy emissivity
credits were not considered, while the-new 15 x 15 FLECHT correlation was
included. We concluded that these reanalyses could serve as a basis for
conservatively determining interim peaking factor limits for these plants.

For most of the operating plants our generic review resulted in a lower
allowable peaking factor than Westinghouse had proposed. However, in
one case, Westinghouse had proposed rmore limiting peaking factors in
order to prevent clad temperatures at the rupture node from exceeding
2200°F. \le concluded that it would be properly conservative to use

the mininum of these values.




Based on plant-specific sensitivity studies, performed by Westinghouse,
the licensees have submitted requests for interim plant-specific benefits.
We reviewed these sensitivity studies and recommended that appro-

priate credits be accepted. The results of these analyses are shown

in Table 1.

We informed each licensce by telephone on April 3, 1978, that they should
administratively reduce the plant's peaking factor Timit from the limit
contained in the Technical Specifications to the interim peaking factor
limit contained in the richt hand column of Table 1. In those cases
where the limit in Table 1 is 2.32, this represents no change from the
Technical Specifications limit. The peaking factor limit of 2.32:1s
generally supported and approved for Westinghouse reactors employing
constant axial offset control operating procedures (Reference 6).

For the reactors having an interim peaking factor limit of 2.31, we
requested no further justification of the 1imit. This is because the
generic analysis supporting the limit of 2.32 approaches the limit only
at beginning of the first cycle. Since the aftected reactors have
operated past this point, it is clear that the maximum. attainable peaking
factor will be less than 2.32. While this margin has not been quantifiad,
we are convinced it is substantially greater than the 0.01 for

which we are reauiring no additional justification from the piants with
an interim limit of 2.31.

For the reactors with an interim limit less than 2.31 we requested that
the licensee furnish administratively imposed procedures to replace Technical
Specifications either:

1. To provide a plant specific constant axial offset control analysis of
18 cases of load following which would ensure that the interim limit
would not be exceeded in normal operation of the power plant, or, at

its option, if such analysis were unobtainable, inappropriate or

insufficient,

2. To institute procedures for axial power distribution monitoring of
the interim 1imit using a system designed for this purpose. If such
systems do-not exist manual procedures could be used as indicatead in
our Standard Technical Specifications 3/4 2.6 and ancillary
Snecifications.




We requested the licensees to confirm by letter that they have adopted
the above interim LOCA analyses, interim peaking factor limits and
administrative procedures by April 10, 1978, if their reactors were
operating, and by April 17, 1978, if the reactors were not operating.

Conclusion

We conclude that when final revised calculations for the facility are
submitted using the revised and. corrected model, they will demonstrate
that with the peaking factors set forth herein, operation will conform:
to the criteria of 10 CFR 50.46(b). Such revised calculations fully
conforming to 10 CFR 50.46 are to be provided for the facility as soon
as possible. :

As discussed herein, the peaking factor limits specified in the particular
Orders or Exemptions issued for the affected facilities, with operating
curveillance requirements, as applicable, specified in Orders or Exemptions
for particular plants, will assure that the ECCS will conform to the perfor-
mance requirements of 10 CFR 50.46(b). Accordingly, limits on calculated
peak clad temperature, maximum cladding oxidation, maximum hydrogen genera-
tion, coolable geometry and long term cooling provide reasonable assurance
that the public health and safety will not be endangered.

Date: May 17, 1978
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TABLE 1 PCT F AF. AFzr0,l AFELE Fi F Fi AF AF aFpr | AF AFp Fg LIMIT
FQ Analysis of OED T ? L CHJ pPcT SE Q,MIN|AFESDR 4T CP SG CV' Q

2 Loop

Pt. Beacp 1' 2025 12.32 J6 (-2 - 2.2812.,32 2,28 01 - - ,029 " 2,32

Pt.. Beach 2 20251 2.32 A6 (.2 - 2.2812.32 2.28 01 - - , 066 " 2,32

Ginna 1972 {2.32 .26 -2 - 2.3212.32 2.32 - - - c53 " 2,32

Kewaunee 2172 1 2.25 .03 |-.2 05 §2,1342.25 | 2,13 .01 02 | - - - 2,16

Prairie Island 1/2 2187 1 2.32 .01 -2 .05 2.18 12,26 2.18 W01 02 - - ,03 2,24(+)

3 Loop

North Anna . 2181 12.32 02 j-.2 - 2.14 12.32 2.14 - - - - - 2.14

Beaver Valley 2041 12.32 Jd5 | -.2 - 2.27 12.32 2.27 - - .036 - - 2.31

Farley 1991 §2.32 24 =2 - 2.32 12.32 2.32 .01 005} - - - 2.32

Surry 1 2177 11.85 02 (-.2 .06 1.7341.84 1.73 - .03 §.025] .023 - 1.81

Surry 2 2177 11.85 02 1-.2 .06 1.7311.84 1.73 - .03 {.,025¢ .023 - 1.81

Turkey Po?nt 3 2019411.90 d4 10 ~.03 2.0112.05 2.01 - - - .020 - 2.03

Turkey Point 4 21495 {2.05 .00 1-.2 .05 1.90 | 1.91 1.90 | - - - 0 - 1.91

4 Loup

Indian Point 2 2086 {2.32 1 (=2 - 2.2312.23 2.23 .01 - - - - 2.24

Indjan Point 3 2125 12.32 07 -2 .06 2.2512.19 2.19 .01 - .03 - - 2.23

TrOJdn 1975 }2.32 26 | =.2 - 2.3242.32 2.32 .01 - .037 - - 2,32

bqlem i 2135 12.32. 06 -.2. - 2,181} 2.32 2.18 N - 024 - - 2.21

Zion 1/2 21ga*» 2.07 0 -.0% 2.04 - 2.04 - - - - - 2.04(¢+)

Cook 1 2161*1,80 | .03 {0 -.03 1.0} 1.98 1.90 - - - - - 1.90

Cook 2 ' 2190+ 2.10 .01 {0 "0 2.1 - 2.11 {0 0 ;) 0 0 2.1

F - Credit 1n Fy for PCT margin to 2200°F Yimit.

Ferg - Metal Water Reaction penalty on FQ.

FrLecuT- Credit in FQ for improvements to 15x15 FLECHT Correlation.

FpcT - Staff estimated Fy based on 22000F PCT mit. :
thg - Westinghouse proposed FQ'based on stored energy sensitivity studies.

*Denotes reanalysis at FQ old value error corrected.

*+0enotes reanalyses at FO old value, error corrected, accumu]ator Vol. Change of 100 ft3. accunu]ator pressure of 650 psia

" (+) These limits are applicable assuming licensee modifies accumulator cond1tions as appropriate If not, Prairie :
Island 1/2 '0 =22.21, Zion 1/2 FQ 1.9 :




