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Assistant Vice President TR 3Cs
& HNuclear Project Manager LWR BCs
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St. Petersburg, Florida 33733 JMazetis
CGentlemen:

B&W Topical Report No. 10103 is presentlv schedulcod to be submitted on
July 9, 1975 for our review in support of vour application to construct
and operate the Crystal River, Unit 3 facility. To complete the review
of your application with re;ard to complinnce with 10 CFR 50,45, certain
material in addition to that subuitted in the referenced topical report
is needad.

Attacinent 1 to thils letter is an overazll requirements statement delinsatin-
all inforratlion necessary for the staff to complete its review of (OO
capability on each and every application docket. Each N€55 venior (including
BéWW) has already been provided with 21l the attached information except

the first two pages.

We urge you to evaluate these requirements and be assured that your submittals
on the Crystal River, Unit 3 docket ‘nclude all the required information
outlined in Attachment 1. Please advise this office within 19 days of your
schedule for submitting sadditional information ss required.

Sincerely, &
RN
g AR YD“@TLNNL
. \J Jus
A. Schwencer, Chief
ight Water Reactors Zranch 2-3
Division of Reactor Licensing

Attachment 1
Required Information

cc: See next page
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ce: Mr. S. A. Brandimocre
Vice President General Counsel
Florida Power Corporation
P. 0. Box 14042
St. Petersburgz, Florida 33733

bees: J. R. Buchanan, ORNL w/o encl.
T. B. Abernathy, DTIE w/o encl.

DFricE &> - l

SURNAME ¥ ’

oATE

— e e 4 i i o

Form AEC-318 (Kev. 9-53) AECM 0240 3T U 8 SOVERMMENT PRINTING OFFICE: 1974-828.1€8



Attachment 1
REQUIRFD INFORMATION

The information p’*vi
provisions of the attachead
for ECCS Break Spactrua Su

or each plant shall cemply wit
rand tled, "Minimum Requi

L3

Potential Boron Precisitation (PWR's Only)

The ECCS sycten in each plant should be evaluated by the applicant
(or licensee) to show that significant changes in chemical concentrations
will not occur during the lcng term aiter a loss-of-coolant accident
(LOCA) and these potential changes have been specifically addressed by
approprzate gperatinz procedures. Accordin-iy, the applicant should
review the systen capabilities and opera-.ng procedures to assure that
boron precipitation would not compromise long-term core cooling capabilicy
following a LCCA. This review should consicer all aspocts of the specific
plant design, including cozponent qualificatica in che LOCA eaviron=ent in
addition to a detailed veview of orerating srocecdures. The applicant
should exanine the vulneratility of the specific plant desiza to saingla
failures that wouid result ian any significant boron precipization.
Single FTailure Analwsis

A single failure evaluation of the ECCS should be provided by the
appiicant (or licensee) for nis specific plant design, zs reguired by
Appendix X ¢o 10 CF2 30, Section I1.D.1. Ir perform=ing this evaluatisn,
the effects of a sinzle failure cr oserateor error that causes any manually
controlled, alactricallv-oncrated valve to move %o a positicn tha: could
adversely affectc the ZICCS must be considered. Thnerelore, if this consid-
eration has not been specificalliy rerorted in the past, the applicants
upconing sudmittal must adcress this considaraction. Include 3 list of all
of the ECCS valves that are curreatly required by the plant Technical
Specifications to nave power disconnected, and anv provosed plant
modifications and changes to the Techaical Soecificaticns that mizht be
required in ordar to protect azainst any loss of safety function caused
by this type of failure. A copy of Branch Technical Position TICZ3 18
from the U.S. Nucle:r Regulatory Cormission's Standard Review Plan is
attached to provide you with guicdance.

The single failure evalurtion should
passive failures of flui
LOCA as well 3s singzle

include the potential for

d systems during long term cooling following a
PammsAn
-

-

-
-
-

ailures of active components. For PWR plants,
the single failure analysis is to consider the potential boron concentra-
problem as an integral parct of lonz term cooling.

Submerced Valves

The applicant should review the specific equipment arrangement withe
in his plant to determine if any vaive motors within containment will
become submerged fcllowing a LOCA. The review should imclude all wvalve
motors that may become submerped, not only those in the safety injectio
systeﬂ. Valves in othgr sys: @ms may be needed to limit boric acid con-
1 during long term cooling or may be
ion.

‘t ' '




The applicant (or licensee) is to provide he following information, for
each plant:

(1)

(2)

5.

0.

Whether or no: any valve motors will be submerged following a LOCA in
the plant being reviewed.

If any valve motors will be flooded in their plant, the applicaant (or
licensee) is to:

(a) Identify the valves that will be submerged.

(b) Evaluate the potential consecuences of floodin ng the valves
for both the shor: term and long term ECCS f;:;:ic:s and
contsinment {solation. The long term should consider the
potential problexm of excessive concentrations of boric acid in
PWR's.

(¢) Preopose a in :e iz solution while necessary =modifications are
being designed and implemented. (curreacly operating plants

only).
(d) Propose desizn changes to solve the potential flooding problen.

Contain=ent Pressure {(PwR's Unlv L)

The centainrent pressure used to evaluate tha performance capability of
the E CS shall be calculated in accordance with the nrovisions of
Br iechuiical Position (853 6-1, which is enclosed.
Low ECCS Reflond Rate (Vestinzhouse NE8SS Onlvy)

Plants that have a Westinghouse nuclear steam supoly shall perform
their ECCS analyses utilizing the proper version of the evaluation codel,
as defined below:

(1) The December 25, 1974 versicn of the Westinzhouse evaluation
model, i.e., the versica withou: the codifications descridec in
WCAP-SL?; is acce::able for previously analvzed 2lants for vwhich
the peak ¢l temperature turaaround was icdentified grior to the
reflocd race decre:sing delow 1.1 inches per second or for which
the re‘l od rate was identified to remain above 1.0 inch ser
second; conditicns for which the NDecaxmber 25, 1974 andé larch 15,

1975 version

(2) The March 15, 1975 version of the Westinghouse evaluation model
is an acceptable model to be used for all previously analwzed

P =
plants, for which the peax clad temzperature turnaround was ideati-
ficd co occur after the reflood rate decreassd belew 1.1 fnches
per .econd, and for which stea= cooling conditions (reflood rate
less than 1 inch per seccnd) exist prior to the time of peak clad
temperature turnaround. The March 15, 1975 version will be used
for all future plant analvses

s
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HINIYLU EQUIREMENTS FOR FCCS BRFAK SPECTRI™M SUBMITTALS

I. INTROCUCTION

The following outline shall be used as a guideline in the evaluation of LOCA
break spectrum sudbaittals., These guidelines have been formulated for
act

contexporary re or designs only and zust te re-sssessed when new reactor
concepts are sutzitted.

The current ECCS Acceptance Criteria regquires that EICTCS cooling perforaance
be calculated in accordance with an acceptadle evaluation Ziodel and for a
number of postulated loss-of-coclant accidents of different sizes, locations
and other properties sufficient 23 srovide assurance that the entire srectrus
of postulated loss-oi-cenlant accicZents is cowvered. In acditien, the
calculation 1s to 2e consuctec wizh at ie2ast tnree values of a discharge
coefficient (Cp) appliec to the postulated break area, these values spaaning
the range froz 0.6 to 1.0.

Sections ITA and IIIA define the acceptable break spectrun for rmost operating
plants which nave received Safety Crders. Sections II3 and IIIZ cefire the
break spectrum reguirements for mest C? and QL case work (exceptieons noted
later). Sections IIC and IIIC previde an outline of the pinizu= requirezent
for an acceptadla complete bruar spectruim. Such a cczplete break spectrus
could be aszprepriately referenczed by some plants. Secticns IIID and ILIE
provide the excejysions to certaisn plant types ncted adbove.

A plant due to reload a porticn of its core will have previously sudbzitted all
or part of a break spectrus analysis (either by reference or dy specific
calculations). If it is the intention of the Licensce to replace expenced
fuel with new fu:zl of the sace cesizn (no cechanical desizn differences whizh
could affect ther=al and hycdraulic performance), and if the Licensee intend
to operate the reloaded core in compliance with previcusly approved Techaical
Specificaticns, no additional calculations are required. If the reload core
design has changzed, the Licensee shall acopt either of Sectioms IIA or IZC,
or of Secticns IIIA or IIIC cf this docunent, as appropriate to the plaat
type (B“R or PWR). The criterica for estadblishinz whether saragrazn A or C
shall be satisfiei will be determined on the basis of whether the Licensee
can deconstrate that the shase of the PCT versus break size curve has not
been codified as a consequance of changes to the reload cere design. Wwhen
the reload is susplied by a source other zhan the NSSS supplier, the breax
spectruz analyses specified by Sections IIC or IIIC shall be subzitted as a3
minicum (as appropriate to the plant type, 5WR or PWR). Additicnal sensitivit
studies may be :cQuired to assess the sensitivity of fuel changes in such areas
as single failures and reactor coolant puzp perf-ﬁ{gggqﬁ, AR ki

——t

N
$1. PRESSURIZED WATER REACTOR WU L,w-\,w“.“::

A. Operatinz Peactor Reanalvses (Plants for which Safety Orders were issued)

1f calculational changes* were made to the LBM** to make it wholly in

® Calculational changes/Model changes=--those revisions =ade to calculational
techniques or fixed parameters used i1or the referenced complete spectrun.

8003160 A50 . i
% LBM--Large 3reak Model; SEM--Szall Break Model
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.
conformance with 10CFRSO, Appendix K, the following minimum number of break
slzcs should be reanalyzed. Each sensitivity study performed during th
developrent of the LCCS evaluation rocdel shall be individually verified as
remaining applicable, or shall be repeated. A plant may reierence a bdreax
spectrum arnalysis conducted on another plant if it is the same configuratic
and core design.
1. If the larzest break size results in the hichest PCT:
a. Reanalyze the liziting break. '
b. Reanalyze two smaller breaks in the large break regisn.
2. If the larzest break size dces nct result in the highest PCT:
.

a. Reanalyze the lizmicting break.

b. Reanalyze a dreax larzer and a break smaller than the liziting
break. If the limitinz break is outside the rangs cf Moody
multipliers of C.5 to 1.0 (i1.e., less than 0.8), then the lizmiting
break pius two lcrger breaxks must be analiyzed.

1f caleculaticnal chanzes have been rade to the SBM to make it wholly in
confcrrance with 1OCFR30, Appeandix ¥, the analvsis of the werst s=all break
(SBM) as previcusly determzined from pavragraph C bdelew should
Anm L
B. New CP and QL Case Work P\&@

1. If a new plant is of the same general design as the plant used as a
basis for a referenced ccmplete spectruz= analvsis, but cperaling
parameters have changed which would increzse PCT or czetal-water
geaction, or approved caiculational chanzes resulting in =cre than 20°F
change in PCT have been zade to the ECCS mocel used for the referenced
romplete spectruz=, the analvses of parazraph A 2bove should be provided
plus a minizun of three small breaxs (S3¥), cne of which is the
gransition break.* The shape of the breax spectruz in the referenced
analysis should be justified as remaining appiicable, incluciang Zhe
sensitivity studies used as a besis for the £CCS evaluation model

2. If a new plant (confizuration and core design) is applicable to all
generic studies because it is the saze with respact to the ;e:er:.
plant design and parameters usaed as a basis for a refer d cc::-e:e
spectrun defined in jaragrapn C, and no calculational sman ges resulting
in more than 20¥F change in PCT were mace to the ECCS =3 1 used for
the referenced complete spoctrun, then no new spectrum analyses ar
required. The new plant may instead reference the applicable analysis.

* Transition 3reak (TB)--that break size which is analyzed wi

LBM and SEM.

A TY s *

th both

the
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Minimum Recuirements for a Comolerte Break Spectrum

Since it is expected that applicants will prefer to reference an applicable
complete break spectrum previously conducted on another plant, this
paragraph defines the ~izi~y- numder of breaks required for an acceptable

complete break spectrun analysis, assuming the cold leg pump discharze is
established 3s the worst break location. The worst sinzle failure and
vorst-case reacter ccolant pump status (running or tripped) shalil be
established utilizing appropriate sensitivity studies. These studies
should show that the worst single failure has been justified as a function
of break size. Each senmsitivity study pudlished during the development
of the ECCS evaluation model shall be individually juscified as rezaining
applicable, or shall be repeated. Also, a proposal for parzial loop
operation shall be supported by identifying and analyzing rhe worst break
size and location (i.e., idle locp versus operatinz loos). In additien,

sufficient justificatiocn shall be provided to conclude that the shaae of
the PCT versus 3reak Size curve would not be siganificantly altered by the
partial locp configuration. LUnless thlis informaticn is provided, plant
Technical S;pecifications shall not permit operation with one or =zore

idle reactor coolant pizips

.

It nust be denonstrated that the containzent Zdesign used for the break
spectrun analysis is appropriate for the specific plant analyzed. It
should be nctec that this analysis is to be performed with an approved
evaluyation model wholly 1in conformance with the current ICCS Acceptance

Criteri
l. LBM=--Cold Leg-Feactor Coolant Pump Discharge

a. Three guillotine type breaks spanning at least the range of
Moody nultipliers hetween 0.6 and 1.0.

b. One split type bresk equivalen: in size to twice the pipe
cross-sectional area.

c. Two intarmediate split type breaks. - .
d. The large-break/small-break transitien split.

2. LBM--Cold Leg-Reactor Coolant Puzp Suction

Analyze the largest break size from part | above. If the analyses in
part 1 above sheuld lﬁilu&ﬁé that the worst cold leg break is an
{ntermediate break size, then the largest break in the puzp suction
should be analyzed with an explanaticn of why the saze trend would

not apply.

3. LBM=--Hot Leg Piping

Analyze the largest rupture in the hot lez piping.

POTR URIGHIAL



4., SB.~-Splits
Analyze five different small break eizes. One of these breaks must
include the transition split break. The CFT line break must be
analyzed for BéWw plants. This break may also be one of the five
small breaks.
IIT. BOILING WATER RE:CTORS

The generic model developed by General El ef:tic for BWRs preoposed that splitc

and guillotine type bDreaxs are ejuivalent determ=ining blowdewn ghenomena.

The staff ccncluced this was acceptable and that the Dreak area may de

econsidered at the vessel nozzle wirth a zero loss coefficient using a two

phase critical f{lcw model. Changes in the break area are equivalent o

changes in the Mcody multiplier.

The minimu= nu=ber of Sreaks required for a ccrplete break spectru= analysis,
assuming 3 sucsticn side recirculaticn line breax is the desizn basis accident
(DBA) and the wors: sinzie failure has been estadblished utilizing appropriate
gsensitivity stuiies, are shown in parazraph C below. Also, a propesal for
partial 5 operaticn shall be supported dy identifyimg and analyzing the wors
break s .ze and .Location (i.e., idle loeop versus cperating lecop). [In adcitilen,
sufficient justificaticn shall be provided tec concluce that the shage of the
PCT versus Braak 3.:e curve would not t» significantly altered by the partial
loop configuraticn. Unless this i1nformation is proviced, plant Tecnnical
Specifications shall not permit cperation with one or =ore idie reactor

coolant pumps.

A. BWR2, B\R3.

If the ref arence < lead plant

C ‘c‘ the

nalysis is in accordance with Sec'io-
breax siz

ard 2WR4 Reanalvsis (Plancs for which Safety Orders were issued)

hd

1
-k

es should ce

paragrapa C

fell owxﬁg ={nime= nusber of

I: is to be noted that th2 lead plant analysis is to de
an approved evaluation = del u”Ol‘y in cconformance with
Acceptance Criteria. A plant reference a sSreax

conducted on another -awp@(ﬁ@ @m r\..rl-;:a:ic
91

reanalvzad.
performed with
the current ECCS
spectrus analysis
and core desizn.

!1

-
Each sensitivity study published during the developzent cf the ECCS
evaluation =adel shall be individually justified as remaining applicable,
or shall be repeated.

1. If the larces: dreak results in the hichest PCT:
8. Reanalyze the liniting break with the appropriate referenced
single failure.
b. Reanalyze the worst small break with the appropriate referernced
single failure.
€. Reanalyze the transition break with the single failure and ~odel

that predices the highest PCT.
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2. 1If the largest hreak does not result i{n the highest PCT:

a. Reanalyze the limiting break, the largest break, and a smaller break.
If calculational changes have been made to the SBM to m~ke it wholly in
conformance with 10CFR50, Appendix K, reanalyze the small break (S3M) in
accordance with Section IIIC.

New CP and QL Case Work

A complete break spectrum should be provided in accordance with Section III,

paragraph C telow, except for the fellowing:

1. If a new plant is of the sanme general design as the plant used as a
basis for the lead plant analysis, but operating ;3:a:e:ers rave
changed which would increase PCT or setal-water reactiom, Of approved
calculational changes nave been made to the ECCS nmodel resuliing in
more than 20°F cnange in PCT, the analyses of Section III, parazriph A
above should be provi<ed nlus a =inizuxz of three small breaks {S3M),
one of which is the transition break. 7The shape of the Dreas spectru=
in the lead plant zralysis should de justifi c. as rezaiaing applicable,
including the sensitivity studies used as a basis for the ECCS
evaluation =cdel.

2. 1If a new plant (configuratiocn or core design) ie applicadble to all
generic studies Secause it 15 the same with Tespedt Io the genaric
plant design anc paraceters used 2s 2 basis for a referenczed cozplets
spectru= defined in paragragh C, and no calculational changzes resultiag
in more thar 20°F changse in ?CT were made to the ZICCS model used for the
referenced complate spectrun, then no new s:ect:u: analyses are regquired,
The new plant may instead reference the applicable analysis.

Minimum Reguirerents for a Complete Break Sreztrium .

This paragraph defines the ninimum number of Sreaks required for :n
acceptable complete spectrum analysis. This complete spectirun analvsis is
requi-ed for each o the lead plants of a given class (3wR2, BWR3, BWRS,
BWRS, and 3WR&). Each sensitivicty study published during the developzent
of the ECCS evaluation madel shall be individually justified as redaining
applicable, or shall be repeated.

1. Four recirculation line breaks at the worst location (puzp sc:ticn or
discharge), using the L3M, covering the range fronm the transition

break (T3) to the D3A, inciuding Cp coefficients of from 2.6 to 1.0
times the DZ2A.

2. Five recirculation line breaks, usinz the S3M, covering the range
from the smallest line break to the T3.

3. The following break locations assuming the worst smgle m
a. largest steamline break n”-. .l.gr']& DR“

b. largest feedwater line break

AT s *



Iv.

D.

F.

b=

c¢. largest core spray line break

é. largest recirculation pump discharge or suction break (opposite
side of worst location)

BWR4 with "Modified" ECCS

Same as Section IIIC.
BWRS

Same as Section IIIC.
BWR6 ' .

Same as Section IIIC.

LOCA PARAMETERS OF INTEREST

A.

On each plar: and for each break analyzed, the following parazeters
(versus time unless ctherwise noted) should be provided on engineering
graph paper of a quality to facilitate calculations.

-=Peak clad temperature ’ruptured and unruptured node)

-=-Reactor vessel pressure

--Vessel and downcomer water level (PWR only)

~-Water level inside “he shroud (BWZ conly)

-=Thermal power

~=Containment pressure (PWR only)
For the worst break analyzed
(versus time unless otherwis
graph paper cf a gquality ¢

Q
failura and worste-case reac
established utilizing approe

ant punmp s
sensitivity studxes.

-=Flooding rate (PWR only) *
n
~=Core flcw (inlet and outlet) P@@R @R“@“N&&-
~=Core inlet enthalpy (ZWR only) B
-=Heat transfer coecfficients
~~MAPLHGR versus Exposure (BWR only)
-=Reactor coolant temperature (PwR only)

-=Mass . released to containnm en: (PWR only)

-~£nergy released to containment (PWR conly)



c.

D.
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«=PCT versus Exposure (BWR only)

—=Containment condensing heat transfer coefficient (PWR only)
-=Hot spot flow (PWR only)

~=Quality (hottest assembly) (PWR only)

-=Hot pin internal pressure

-—Hot spot pellet average temperature

~=Fluid temperature (hcttest assembly) (PWR only)

A tabulaticn of peak clad temperature and metal-water reactien (local
and core-wide) shall be provided across the break spectruz,

Ssfety Analysis Reports (SiRs) filec with the NRC shall {dentify on

eich plot the run cate, version numier, and version date of the cocmputer
model utilized for th2 LCCA analysis. Should differences exist in
version nu=sa2r or version date from the =ost current code listings made
available to the 'RC staff, then each =adificaticn shall be identified
with an assesszent c¢f izpact upon PCT and metal-water reaction (lecal
and ccre-wide).

A tabulation of times at which significant

provided cn each plant aad for ecach dreak a

events shall be included as & minizum:

-=End=-of-bypass (PWR only)

--Beginning of core recovery (PWR only)
-=-Time of rupture

-=Jet pumps uncovered (3WR only)
«=MCPR (BWR only)

--Time of rated spray (BWR only)

==Can quench (2WR only)
==End-of-tcwdown

-=Plane of interest uncovery (3WR cnly)

»\' v




