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1.0

INTRODUCTION

On JanuaryAu, 1974, the Commission published its acceptance

criteria for emergency core cooling systems (ECCS) for light water power

(1M

_ reactors (39 FR 1003) This rule includes Appendix K to 10 CFR Part

50 which spe01f1es analytical techniques to be employed for
the evaluatlon of the ECCS'effectiveness. On August 5, 1974

Westlnghouse officially submitted a s;venteen volume package
- (2-18)

~of topical reports constituting their proposed ECCS evaluation

model. The information contained in these reports had'been-the
subJect of a number of 1nforma1 conferences and discussions between
the staff and Westlnghouse, startlng shortly after the publication

of the Acceptance Criteria in January, 19T74. The Regulatory staff
reviewed:these“documents and:published'a-Status‘Report on |
October 15,,197& (1?)which addressed each item required by Appendix K

and identified areas which had been acceptable to the staff and

areas’ of staff concern ‘which were to be resolved.' bn Nouémher 13,

_ (20)- .
1974, the Regulatory staff published a Supplement to the Status

Report which addressed each of these areas of’ concern.' As reflected
in the Supplement for some 1tems adequate additional 1nformation
was prov1ded to enable the staff to accept the Westinghouse
approach. For certain other 1tems, the staff concluded that
adequate Justification had not been provided and that further
modification of the model was-required. Westinghouse agreed to

modify its model in accordance with the staff’s comments. Since

that time Westinghouse has made theﬁmodel adjustments required,




which are discussed inASection 2.0 of‘this SER, and
has eveiuated the impact of all model changes upon previously
submitted analyses; Accordingly, the Westinghouse evaluation model
‘with the modifications described in Section 2.0 of this Safety -
Evaiuation is eoceptable andeould.confohn_to.Apoendix.K;

A report of ‘the AdVisOhy'Committee on Reectorlsefeguards
regarding the generic review and the acceptability of the-
Westinghouse ECCS Evaluation Model was issued on Novembeh 20,
1974, attached as Appendix B.

On September 6, 1974, Consolidated Edison (the Licensee) submitted
an analysis of ECCS performanee fot the Indian.Point Nuclear Plant
Un1t No. 2 along with proposed Technical Specification changes to
reflect the 1mpact of the new ECCS evaluation model calculatlons.(zl)
. This evaluatlon was based upon "the Westinghouse evaluatlon model
submltted on August 5, 1974 The appllcablllty of the generlc evaluatlon
_'model to the spec1f1c Indlan.P01nt Un1t No. 2 plant analyses is
‘dlscussed in Section. 3. 0 of thls SER-- |

' As sLated in the Status Report and its Suoplement, the

August 5th Westlnghouse evaluatlon model was not completely acceptable
Iand specific model changes noted in the Status Report and its
Supplement'were-requlred.l These changes have been made to the
genefic;Westinghouse evaluation model. ~ Since the Indian Point 2
evaiuation was hased unon a>mode1 which was‘not acceptable; it

also will reQuire some changes. A revised set of computations for




Indian Point Unit 2 (and for other facilities in a like position), using

the newly revised and acceptable evaluation model, cannot be submitted

for a number of months.

To.determine the effect of the'changes made to thef
August 5,1974 Westinghouse evaluation model, thebstaff
requested and Westinghouse submitted a series of generic plant
sensitivityZStudies which quantified the effect of the model
changes on the results of previously performed calculations;
The staff closely followed the performance of these sensitivity
studles whlle they were in progress and has rev1ewed the results
upon completlon. These results are presented 1n Sectlon 4,0 along

with a dlscu5310n of the effects of these results on the evaluatlon

» submltted for Indian P01nt Unit 2 on September 6 1974

From a rev1ew of the September 6th submittal and these studies
it: appears that certaln operating restrictlons, 1n addition to
those set forth in the proposed Techn1ca1 Spec1f1cations submitted
by the licensee on September 6 1974, are required in order to
be certain that in the event of a postulated loss—of coolant
ccldent ECCS cooling performance w1ll not exceed the values for
calculated peak clad temperature, ox1dation, and hydrogen generatlon
limits set forth in 10_CFR SO.HB(b) These further restrictions
are set forth in Appendix A hereto. Although these further restric-

tions were establlshed on the ba31s of applicable generic sensi-

tivity studles of the effect of model changes, the staff believes




'tnat in‘conformity with fhe requirements of 10 CFR 50.46 these
restrictions.ahould be verified by ‘a re-evaiuationioased ‘ubon ﬁhe
Westinghouse evaluation model as corrected. An evaluation of
ECCS nerformance wholiy in conformity with 10 CFR 50.46 and
Appendlx K, and based on an approved evaluation model, should
be submltted fop the Indian Point Unit 2 fac111ty,' ' ”
as promptly as it can reasonably be performed, but within six months,
along with proposed. Technical'soeoifications based upon such
re-evalnation.

During the 1nterim, before anlevaluatlon wholly
in conformlty with the requ1rements of 10 CFR 50 46 can be
submitted and evaluated, continued conformance to the requirements
of the Commlssion s Interlm Acceptance Criteria (IAC) and the
reatrictions contained in the llcensee s September 6, 1974,
submittal as modlfled by the additional llmltatlons set forth

in Appendix A hereto will provide reasonable assuranoe that the

publlc health and safety w111 not ‘be endangered. P
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2.0 WESTINGHOUSE ECCS EVALUATION MODEL

The Regulatory staff has published a Stétus ﬁepoht and a
Supplement which addressed each requirément of Appendix K of
10 CFR 50 discussed conformance by Westlnghouse, and the
acceptablllty qf the analytical methods. The staff identified
specific aspects of the evaluation model* which were not in -
' conformance with Appendix K and requiréd additional modifications

which have been made by Westinghouse.

The following sections discuss the required modificationé
to the,Westinghouse'evaluation‘model. Additional detail is
presented in the staff Status Réport‘and Supplemeht,

2.1 Swelling and Rupture of the Cladding

Westinghouse'had proposed an additional criterion for
ppedicting the iﬁcidence df rubture based on an arbitrary value
éf hoop strain priof to rupture. The staff required that this
additional rupturercriteriqh be removed from the Westinghouse
ECCS evaluation model. Westinghouse has complied with this

requirement.

* A complete listing of each computer program, in the same form
as used in the evaluatiodn model, was furnished to the Regulatory
vstaff with the understanding that it be stored at a Westinghouse
‘Nuclear Energy Systems location, accessible only to the AEC
".Regulatory staff for review.
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2-3

Post-CHF Heat Transfer

Westinghouse had proposed to usc the Blshop, Sandberg, and
Tong correlation for subcooled film boiling. The staff indicated
that this correlation is inappropriate for subcooled conditions
and indicated that it should not be included in the‘WestinghouseA
ECCS evaluation model._ Westinghouse has made the’appropriate'
modification to its model. R o o

During the blowdonn transient Westinghouse had'included a
rod-to-rod radiation model, Since a two-phase mixture may exist
during’a portion of the blowdown transient,Athe staff concluded .

that the presence of water droplets would reduce the transmission

;of rod- to-rod radiation durlng thls phase of the LOCA and therefore

'requlred Westlnghouse to remove the rod to-rod radlatlon model

from the blowdown phase of thevcalculatlon. Westlnghouse has

complied . w1th thls requ1rement.

-Steam Interactlon w1th ECC Water in PWR s'

Westlnghouse had not fully addressed the delay tlme requ1red
for ECC water. to fall from the cold leg 1nlet to the bottom of
the downcomer under the 1nfluence of grav1ty ‘and steam drag.
The staff requ1red that both transport time:- and hot wall holdup
time be considered and referenced the Block and Wallls correlatlon

for hot wall delay time, as_adequately reflectlng avallable

eiperimental data.




| _Tne‘staff orovided a:descrtption of an acoeptabie hot wall
time delaylmodel, which Westingh0use-has>incorporated into their
ECCS evaluation model. During.the hot wall delay period, ECC
water, which is delayed in passing through the downcomer,
accumulates in available storage volunes in the folloWing
manner:
| 1) Lower downoomer - region betWeen the oottom'of the
downcomer and the lower lip of'the coldlleg. A
maximum of 1/3.of'this volume will beoome available
xihéafiy over the hot wall‘delay period; |
2) Upper downoomer;; region of downoomer‘above the lonert
iip of oold leg:pipe. If lower'downoomer'Volnme
; cannot accommodate all accumnlator ECC Water, some water
will spill out the break. A_storage'volume isiavaiiable
in the upper downcomer region nnich is determined'by tne
»elevation head aboVe'the tottOmvof~the"ooIdvleg*and_the
break flow rate., | : - | |
3) Cold leg p1p1ng between the 1n3ect10n p01nt and the _‘
:downcomer 1nlet is always available for storage.
Once the hot wall delay tlme has elapsed, and flow through. the
downcomer beglns, a further period of time is requlred for the
ECC water to flow from the available storage volumes to the lower
plenum. To reflect this perlod a downcomer transport (free fall)
deiay time is oalculated which is added‘to the hot wall delay

time to yield the total time required for ECC water to travel
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from the cold leg inlet elevation to the bottom‘of the‘downcomer
(lower plenum); The free fall delay isbthe time required for
the ECC water to fall from the lower.dOWncomer'storage volume

to the bottom of the downconer. Once the_hot wall delav time

is ended and free fall starts, no further spillage of ECC water

out the break would occur,

During accunulator injection the effect of non—condensihles
on the 900F injection sectionipressnre drop was not’considered
by Westinghouse in a manner which covered a11>data presently
available to the staff. westinghonse‘has compiied with the staff
requirement to incorporate vaiues of injection.seotion differential
oressures,of +1.8‘ps1d_for'90oF injection inlthe presence of
nonecondensibles.

Refill and Reflood Heat Transfer

For floodlng rates ‘less than one 1nch per second the proposed

steam coollng model was non-conservatlve relatlve to FLECHT

'data. Westlnghouse has proposed to modlfy their steam coollng

heat transfer model by adJustlng the steam coollng fllm
coefflclent such that the integrated heat flux above the.
quench front 1s conservative relatlve to the FLECHT test. data.

The staff has rev1ewed the modlfled model, found it conservatlve

.'relative to the FLECHT data, and has concluded that the proposed

model change is acceptable. Westinghouse has incorporated the

modlficatlon into thelr ECCS evaluatlon model.
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3.0 APPLICABILITY OF GENERIC EVALUATION MODEL

The Westinghouse ECCS evaluatlon model as submltted on

- August 5, 1974, was used to analyze the ECCS performance for

Indian Po;nt~Un1t No. 2. Westinghouse has

performed plant sen51t1v1ty studies for two-, three-, and four-*

(3) '
1oop plant de31gns (WCAP-8356) and generic sensitivity»studies

(WCAP—8342)<17)whlch demonstrated the: appllcabillty of thelr model
to a four-loop plant such as Indian Point Unit 2. The sensitivity
studies were performed for both large and small breaks. The large
break analyses were performed utJllzlng a double-ended cold
leg gulllotlne break with varlous dlscharge coefflclents and
a range of spllt type break 31zes ranglng from 1. O ft2 area to
the.full double-ended area of the cold leg. The small break
Spectrum was” performed for cold leg split breaks ranging from
an eqUivalent'é;incthipe up. to a l.O‘f‘t2 break;"SensitiVity
studles for four—loop plant de51gns included

(a)' Break dlscharge coefflclent and break locatlon

(b) Reactor coolant pumps--trlpped/runnlng

(¢) Burn-up sensitivity

~:.(d) :Skewed-axial:power proflles

(e) WOrst s1ngle failure

A(f) Small large break 1nterface
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The staff reviewed these generic plant sensitivity studies
and,ccncluded that the generic evaluation model was appropriate
and applicable for use in the'evaluation df the ECCS performance

for Indian P01nt Unlt 2.

,RESULTS OF LOCA. CALCULATIONS

As reported in the'Septemben h6th'submitta1 and in the generic

plant sensitivity studies in WCAP-8356, the worst break was

identified as the Double-Ended Cold Leg Guillotine type break

in the pump discharge (DECLG) With a-discharge coefficient‘cf
1,0 (C = l.b) This calculatlon resulted in a peak clad
tempergture of 2110 F local metal-water reaction of 7. 40/ of the

claddlng thlckness, and whole core metal-water reactlon of less than

0.3%.” These reSults were within the acceptable llmlts of the criteria

‘of 10 CFR 50.46 (2200 F, 17.0%, and 1.0%, respectively), as shown

in Tab1e°uf1.','

As stated 1n the Supplement to the staff Status Report on
the Westlnghouse ECCS evaluatlon model, for each plant ana1y31s
submitted the appllcant ‘must prov1de and justlfy the plant
dependent 1nput assumptlons used in . the contalnment backpressure
calculatlons. A letter was sent to the llcensee on November 4,
1974,.request1ng the subm1tta1 of addltional 1nformatlon for

purposes of further evaluatlon of Indlan Point Unit 2

compl1ance with the Emergency Core Coollng System Acceptance




1

Crlteria;i The licensee responded to our request on December 2 and 6, l974.
-‘The<staff;eXamined the submittal information and ccncluded.that
no adjustment to'the llcensee's reported peak clad tempefature
due to the effect of contaihment backpfessure was neceseary. 3

All of the evaluation model deflciencies noted in Section 2.0
of this SER Subplement were rectifiec by Westinghouse in.a manner
acceptable to the staff, Weetinghouse perfcrmed generic.Sehsitivity
studies to assess ﬁhe impacé of these required model changes upon
the calculated peak clad temperatcre local metal-water reactions
and whole-core metal-water heaCtion. ‘The genehic four—loop
sensifi&ity studies were found to be applicable to the Indian
Point Nuclear Plant Unit 2 and the staff has.utilized4these
studies to make an’appropriate adjustment on the reported peak’
clad tempefature,'

:Table 4.1 compares the_Acceptahce Criteria to the '

September 6th-'licenSee submittal and shows the effect,bf staff
requ1red model changes to the August 5th Westlnghouse evaluatlon |
model. With regard to the staff adJustments, the calculated : |
peak clad temperature (2110°F) was 1ncreased 40°F to reflect
the modlflcatlons to the evaluatlon model. The sen31t1v1ty studies
resulted in an '1ncrease in the maximum local metal-water reactlon of

less than one percent of clad thlckness and the whole core metal-water

i
AN

reactlon remalned below 0.3 percent.
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CONCLUSION

Based on the analysis set forth ih this Safety Eﬁaluatioh,
ECCS cooling performancevfor Indian Point Unit 2 will
conform to the peak clad temperature and maximum oxidation and
hydrogen generation criteria of 10,CFR 56.46(b) provided that the a
total peaking factor doesnot_exceed a value ofAé.32. .Furthep
restrictions to assure that-operation will conform to the requirements
are set forth as Appendik A hereto. These restrictions should be
verified by a reanalysis baaed on'the'westinghouse evaluation model,
modlfled as described in this Safety Evaluation Report

As descrlbed in the Status chort Indlan Point Un1t 2
also satlsfles ‘the two remalnlng criteria, i.e., malntenance of
coolable geometryland long-term cooling. " The residual heat
removal system for the plant, as described in the Indian Point 2
SAR, is satisfactory foh these requirements,

Anvevaluatlon of ECCS performance wholly in conformance w1th
10 CFR 50 46 and Appendlx K based on an approved evaluatlon

#
model, should be submltted for thls fa0111ty as soon as practlcable,

bqt within six months or before anytrefueling is agthorlzed. In the

1nter1m. operatlon should conform to. the requ1rements of the Interim

Acceptance Crlterla and the prev1ously approved Technlcal _

Spe01flcatlons, as well as the requlrements of the licensee’s

*The model which is wholly +in conformance with Appendix K of 10 CFR 50. 46,
ijs described in a letter from Westinghouse dated December 6, 1974, from
F. Bordelon to C. Berlinger (22) and in a letter from Westinghouse dated
December 16, 1974 from F. M. Bordelon and w. J. Johnson to V. Stello.(23)
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TABLE 4.1 -
LOCA~
Analysis
(9/6/74)
. _ o
Peak Clad Temperature ( F) =~ - 2110
Max. Local Zr/H O Reaction (%) 7.4
5 ,

Total Zr/H O Reaction (%) <0.3

2

Criteria

(1/4778)

2200 -
17.0

1.0

Ad justed

." Results

(12/15/74)

2150

<8.4

<0.3
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» ‘ APPENDIX A
. ' . INDIAN POINT UNIT 2

OPERATING LIMITS

To assure conformance with the flux difference band operating linits

in the proposed Technical Specifications, submitted on September 6,
1974, two separate alarms are. required on constant ax1a1 offset
control procedures. One is an alarm to indicate nonconformance w1th
the + 5% flux difference band around the target value for operation.

at power levels greater than 90/ of rated power. The other is an alarm

"to indicate nonconformance with the 11m1t on time (one hour in twenty-

four) that the 5% flux difference band may be exceeded for operation
at or below 90% of rated power. Ifithe alarms are temporariiy out

of service, and during the period before}they are installed,

conformance with the_applicable linit and the flux‘difference shall

be logged hourly for the first 24 hours, and half-hourly thereafter.
The alarms shall be installed as soon as practicabie but'notllater

than March 1;‘1975;""

The operating 11m1t on F (Z) in Spec1f1cation 3.10. 2 1 on ‘page

3. 10-1 of the proposed Technical Specifications submitted on" IR

’ September 6, 1974, shall be < (2 32/?) x K(Z) for p>o 5

and - < (4 64) X K(Z) for P <0. 5. The bases shall be changed

accordingly

The time spec1f1ed in the last 1ine of Specificatlon 3.10.2. 8 1 on

page 3 10—4 of the proposed Technical Spec1f1cations submitted on

September 6,.1974,'shall be 24 hours instead of 2 hours.




_ , APPENDIX A
. : . INDIAN POINT UNIT 2 -
| OPERATING LIMITS

To,assure conformance with the flux difference band operating limits

in the proposed Technical.Specifications, submitted on September 6,
‘1974 ‘two separate alarms are required on constant axial offset

control procedures. One is an alarm to indicate nonconformance with
the + 5% flux dlfference band around the target value for operation.

at power levels greater than 90% of rated power. The other is an alarm
"to indicate nonconformance withkthe 11m1t on time (one hourvln twenty-

four) that the 57 flux difference.band may be exceeded for operation

at or below 90% of rated power. 'If‘the alarms are temporarily out

of service, and during the period before they are installed,

conformance with the applicable limit and the flux difference shall

be 1ogged hourly for the first 24 hours, and half- hourly thereafter.

. The alarms shall be 1nstalled ‘as soon as practicable but not later

than March l, l975.

AThe operating 11m1t on F (Z) in Spec1f1cation 3.10. 2 l on page

3. lO—l of the proposed Technical Specifications Submltted on - 7

' September 6, 1974, shall be < (2 32/P) x K(Z) for P30.5

and < (4 64) x K(Z) for P <0. 5 The bases shall be changed'

accordingly.

The t1me spec1f1ed in the last line of Specification 3.10.2.8.1 on
page 3.10—4 of the proposed Technical Spec1f1cations submitted on

September 6,.1974; shall be 24_hours instead of 2 hours.
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The 1imit on [Fj(Z)}éAin Specification-3;10;2.8;5 on page 3.10-4
of the pfqposéa Technical Specifications $ubmit£ed onkSéptember'6,
1974, shall employ the value 2.32 instead of 2.63. The bases shall

ﬁe changedbaééotdingly.




