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Gentlemen i

The enclosure to this letter identifies information that we require

to complete our review of the ECCS reanalysis you will submit pursuant
to our Order for Medification of License dated December 27, 1974. Some
of the information has previously been identified (e.g., potential boron
precipitation for PWRs, single failure analysis), but has been repeated
here for completeness.

Sincerely,

Originel Signed by:
Dennis L. Ziemann
p—l

Dennis L. Ziemann, Chief

Operating Reactors sranch #2
Division of Reactor Licensing
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Production Department
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Arkansas Polytechnic College
Russellville, Arkansas 72801



1.

Attachment 1
REQUIRED INFORMATION

Break Spectrum and Partial Loop toeration

The information provided {or cach plant shall comply with the
provisions of the attached memorandum entitled, "Minimum Requirements
for ECCS Breck Spectrun Submittals,"

Potential Poren Precinitasion (¥.2's Cnly)

The ECCS system in each plant ghould be evaluated by the applicant
(or licensce) to show that significant chaunges in chemical concentratioans
wil) not occur during tlic lonp term after a loss-of-coolant accident
(LOCA) and these poteatial changes have been specifically addressed by
appropriate operating procedures, Accordingly, the applicant should
roeview the system cavabilities end operating nrocedures to assurc that

boron prcc1;:'~tion would not cempromise leng-term core cooling capability
followine a LOCA. This review should consider all aspects of the specific
plant d;«xén including compenent qualification in the LOCA eavironment in
addition to a detailed review of operating pirocedures. The applicant
should examine the vulaeradility of the specific plant design to single
failures thot would result in any 51gﬁific.1t horon precipitation.

Sincle Failure Analvsis

A single failure cvaluation provided by tig
applicant (or licensce) for nle ¢ as reguived By
aopendix X to 10 CFR 50, Sagtion { e evaltatien.,
the effeceir of a sinfle failure © Cansas oh murdly

controllal, wlectricully=-cnovated asesdiion hat cvuld
adversely affocr the #CCS zust bhe ray A5 this Jdnsicde
eration has ot been specifically s Tho Jnndicanus
upconing snhnittal rust adlrass ti welude 2 list ol all
oi the ECCS wvolwves that are curre vigiry Technical
Specifications to have power CisC nosec plant
ﬂodiflgu:icﬁa and changos te the o that misht h
requived in ovder to protect ajains v fonction cav:veg
by this type of failuve. A copy of ositien EICS s
from the U'.S. juclear Regulatery Review Plan is
attached to provide yoeu with guids

The singlc fatlure evalurtio: should include the potential for
passive failures of 7luid svetenms during long term cooling {ollowing

LOCA as wall as single failures of active components., For PWR plants
the single failure analysis is
preblem as an integral part o

.
te congider the petentiai boroen cenceatra-
long term ceooling.

u,

e,

Qu*“~rvoJ Valves

- —

The applicant sheuld rveview the specific cquipment arrangenont with=
in his plint to deturnine 1f any v:lvc motors within containment will
become submorped following a LOCA. The review should include all valve
noters that may become subnerped, not only these o the safety injection
system, Valves in other systems may be newded to limit borie acid con=-
centration in the reactor vessel during loug term cooling or may be

requived: for containment isnlulxvn.



The applicant (or i

censce) is to provide the following information, for

each plant:

(1)

(2)

.

Whether or not any valve motors will be submerped follewing a LOCA in
the plant being reviewed.
1f any valve motors will be flooded in their plant, the applicant (or
licensee) is to:
(a) Tdentify the valves thau will be submerged.
(L) Evaluate the potential consequences of flooding of the valves
for both the short term and long term FCCS functions and
containment isolation. The long term should consider the
potential problem of cuzessive councentrations of borie acid in

PWR's.

(¢) Propose 2 interim solution while necessary mnodifications are
being designed and irplemented. (currently operating plants
only).

(d) Preposc design changes to solve the potential flocding problem.

Costainnment Pressure (PWR's Only)

The containzont pressure used to evalucte the performance capability
the ECCS shall be caleculated in accordance with the provisicns of
Branch Technical Posizien CS3 6-1, which Is enclosed.

Ly TOCS Tofliand Rate {Unerinahovse NS8S 3 340,58

Planss that have a westinghouse suclonr steowt sunply shs)) verforn

their ECCH annlwvses wtilizing the preper version of the evaluaticen rodd

..:s: 10\\':

as cdelincy

of

(1}  ibe Deeceonber 25, 1974 versien of the Westinghouse evalv tion
model, i.e., Lhe varsion witaoul rho rodificarions describec in
VCAP-B4T]1 is accoptadble for previcusiy analvzed nlants for whic!
the peak elad temmerature turnare 12 was identificd prior to the
reflood rate decreasing delew J.1 inches per seconc or for which
the refloed rate wa« icentililed Lo romalin a)eve 10 fngh bi

e Pocombher 25, 1974 and March 15,

second; conditions for waleh
1975 versions weeld J

e .

house evaluation modi!l

(2) The Maveh 15, 1975 version of the Yasting
js an aceeptadble model to be vsed for all areviously analyzed
plants for vhich the peak clad temperature turnaround was ident
fiod to occur after the refleed rate deereased below 1.1 inches
ateam ecoling conditions (vefleod rat

per .econd, and {or wvhich
less than 1 inch per second) exist prior Lo the tinc ©

- T

1

= . \
s DOUR Co

The Marceh 13, 1975 version will be usec

temperature turnaround. 1Ine
for all future plant analyses.
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!Lﬁ]fﬂﬁ REQL “MENTS FOR FCCS PRFAK SoOrCTPLM “YRMITTALS

INTRODUCTION

The {ellewing outline chall be used as a guideline in the evaluation of LOCA
break spectrum submittals. These guidelines have been formulated for
conterporary rcactor designs only and must be re-assessed when new reactor
concepts are submitted.

The current FCCS Acceptance Criteria requires that ECCS cooling performance
be calculated in accordance with an acceptable evaluation =odel and for 2
number of postulated loss-of-coolant accidents of different sizes, lccations
an! other propertics sufficient to provide assurance that the entire spectyul
of pestilated logs-of=coolant aceidewts is covernd. In sddition, the
calculation is to be conducted with at least three values of a discharge
cocfficicat (Cp) applicd to the postulated breax arvea, these values spenning

the range from 0.6 teo i.0.

Scctions ITA and I1IA define the acceptabie break spectrun for most operating
plants which have received safety Orders. Sections IIB and ILIB define the
breax spectrun requirenents for most CP and OL cace work (exceptions noted
later). Sections 11C and 11IC provide en outline of the minizum requirenents
for an acceptable Eg:ylc:a bYreak spectrum. Such 2 complete breax spectrum
could be appropriately o oreaced by some plants. Sections IIID and IJ1E
provicde the exceptions to certain plant types note above.,

A plant due to reload o portion of its co

sectrum anzlvsis (eit

ie¢ the intentiea o tae Licenset
url of the same cesign (80 © 3 :

-+ ydraulic performance, , and 1% the Licenkec dqvends

e reloaded core in comnliance with previously approved Technical

levlations are requircd. 1f{ the reload core

¢ g
R T ~y < . e
1 adopt either of Scetions I¥A or TIC,
.
.

oy port ¢f a bre e
caleula o replace
fuel wi
could 2
to operate
Specifications, no additional ce
désign has changed, the Licensec sha
-

.
his deo

@
(2]
£ Y
“ re
b
{
.
!
pa
=
™

or ¢f Sections 1lIlA or 111C of cumont, as appropriate to the plant
type (5¥R or PeR). The criterion for establirziiinz whether paragraph A oY C
shall be satisfied will be deterrined on the vasis of whathor the Lilmnsee
can dezonstrate that the chane of the PCT varscs v -3k size curwve has not

boen nodified as a consequence of chaanes to the reioad
the relead is supplied by a source other than the N5
spectrun analyses enccified by oections I1C or I!IC shal

T o :
be subaitted as &
------ N " T T 1 - . a . 3
PwR). Adcitiona. sonasitIvily
) |

minirnu=m (as aporopriate to the plant type, Bas O é¢
studies may be .equircd to assess the sensitivity of fuel changes in such arecs
as sir~1~ failures and reactor coolant punp per-formance,

PRESSURIZED WATER RVACTONS

A. Operating Reactor feanalvses (Plants for which Safety Nrders were issucd)

1f calculational changes* were maac to the LOM** to make it wholly in

* Calculational chanpes/Madel changes=--those revisions made to calculational
techniques or fixed narameters used Lor the referenced complete spectIum.

A% LBM--Large Break Model; gpM--Smal) Break Model



-‘.

o T
-
-
-

conforminece wi 10CFRS0, Appuendix K, the foll “ng minimum number of break
| r slzes should be reanalyzed. Each sensitivity study performed during the

| : development of the LCCS evaluation model shall be individually verified as
remaining applicable, or shall be rcpeated. A plant may rcference a break
spectrum analysis conducted on another plant if it is the same configuratio:

kand.cotc desipn.

1. 1f the larpest break sino results in the hichest PCT:

a. Reanalyze the limiting break.
b. Reanalyze two smaller breaks in the large break region.

2. I1f the larpgest break cize does not result in the hiphest PCT:

.

a. Reanalyze the limiting break.

b. Reanalyze a break larger and a break smaller than the limiting
break. Jf the liniting break is outside the range of Mocdy
maltiplicrs of 0.6 to 1.0 (i.e., less than 0.6), then the liniting
break plus two larger breaks must be analyzed.

1f calculational changes have been rade to the SBM to make it wholly ix
conferr ance with 10CFRS0, Apsendix K, the analysis of the worst gmall brez
”
'

y
(S7%) a: previously deterained from parazraph C below should be repeatad.

B, New CP ond Ol Case wors

- c—— ——

A corplete breck spectrun cshouvld be previced in accordance with Perd r&pii
below, cxcept for the followingm:
1. If a new plant is of  design as the plant uscd as a
basis for a referenc crpm analveis, but operatd
acrease PCY or metal-watler

parameters have changcd wasl :
] . jonal chanzes resulting in more Mbae 200

reaction, or approved calculat
change in PCT have boen mace to the LCCS nodel vsed for the referong
complete spectrid, the analyses of saragraph A asbove should He provii

3

plus a minizud of three small ‘.\v'..‘:‘.":’ (gu), one of which s the
transition break.* The shape of the break spectrum in the veferenead
analysis should be justificd as re=zining applicable, {ncinding the
sensitivity studies used as a pasis for the ECCS evaluation model.

2. 1If a new plant (configuvaticon and core design) is applicable to all
generic studics because it is the same with respect to the peneric

e
plant design and parancters used as a basis for a refervenced compiets
| spectrum defined in paragraph C, and no calculational chanpes Ires {

in more than 20°F change in PCT wevre made ro the ECCS =model vsed for
the referenced complete spectrun, shen no now spacirum analyses are
required. The new plant may instead reference the applicable ANGIVES

| & Transition Break (TB)--that break size vhich is analyzed with both the
LDM and SBM.
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C.
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.

Minimim Requirements for a Complete 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 min{mum number of breaks required for an acceptable
complete break spectrun analysis, assunming the cold leg pump discharge is
establicshed as the worst brear location. The worst single failure and
worst-case reactor coolant pumn sStatus (running or tripped) shall be
established utilizing appropriate sensitivity stulies. These studies
should show that the worst single failure has been justified as a functien
of break size. Ezch sensitivity study pusliched during the development

of the ECCS evaluation model shall be individually justificd as resaining
applicable, or shall be repeated, Also, 2 proposal for partial loop
operation shall be supported by identifying and analyzing the worst break
size and location (i.c., idle loop versus operatinz loop). In additien,
sufficient justification shall be providad to conclude that the shape of
the PCT versus Break Size curve would not be significantly altcred Dy the
partial loop configuration. Unless this information is provided, plant
Technical Specifications shall not pernit operation with one or nore

idle reactor coolant pumps.

It must be demonstrated that the containment desipn usad for the break

spectrum analysis is apprepriate for the svecific plant analyzed, 5

should be noted that this analy
evaluat {on model wholly in conformance with the current ECCS Acceptance

riteris.

cig is to be performed with an anproved

1. LEM--Cold Lep-Tieactor Coolant Puap Discharge

S
0
L5 3
P
=t
“
v
[
o
n
v
(o]

a. Three guilletine type breaks spanning at le
Mocdy multipliers between 0.6 and 1.0.

b. One snlit type break cquivalent in size to twice the pipe

] ’

cross-soctional area.
c. Two intermcdiate split type breaxs.
d. The large-break/small-break transition split.

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

Analyze the largest break size frem part 1 above. If the analyses in
part 1 above should indicate that the worst cold leg break is an
interpediate break size, then the largest Yreak in the pump Suctic
should be analyzed with an explanation of why the same trend would
not apply.

3, LiM=--Hot Leg Piping

Analyze the largest rupturc in the hot leg piping.



I11.

‘4., SEM-=Splits

Analyze five cdifferent small break eizes. One of these breaks must
include the transition split break. The CFT line break must be
analyzed {or D&W plints. This brezk may also be one of the five

small breaks.

BOILING WATLR 2EZACTORS

The generic model developed by General tlectric for DWRs proposed that split
and guillotine type breaks are equivalent in determining blowdown phcncmena.
Tre staff concluded this was acceptable and that the break area may be
considercd at the vessel nozzle with a zero loss coefficient using a two
phase critical flow rmodel. Changes in the break arca arce equivalent to

changes in the Moody multiplier.

assuming a suction side recirculation line break is the design basis accident
(DBA) and the worst single failure has been established utilizing appropriate
seusitivity studics, are shown in paragraph C below. Also, a propesal for
partial loop eperation shall be supported by identifying and analyzing the worst
breat size a=¢ location (i.c., idle loop versus operating loop). In addition,
sufficient justilication shall be provided to conclude that the shepe of the
PCT versus Breaxz Size curve would pot bde sicnificantly altercdé by the partial
k! 'nlees this information Is srovided, plant Technical

The rininun number of breaks required for a complete break spectrum analysis,

loen confisuration.
Enecifications shall not permit ovorstiona with one or more idle reuctoer
i ;

coclans purns,

A, BURZ, BuR3, and BWRA Reanalysis (Plante for vhich Safety Orcers were issucsd)

o ——— - ——————  — . ——

1¢ the refercnced lecd plant analysis is i !
paragrapi: C below, the following minl: au=Sor af break sizes should be
reanalyzed. It is te be neted that ad »lant analvsis is Lo b
performed with an approved evaluation model whally in conformance with
the current FCC A plant o reference a vrear

e \ o - - s -5 .q .

S Acceptance Criterias a P 1} ¢

1 5 - ) @ L ¥ . F A y .

in conducted on another plant if it is the same coniliseral.o

(
spectruz analys
and core design,

Each sensitivity study published during the
usti

evaluation mode! shall be individually j
or shall be repeated.

dovelopment cof the ILCCS
£ied as remaining applicadle,

1. If the larcest break results in the Fichest PCT:

a. Reenalyze the limiting break with the appropriate referenced
single failure.

b. Reanalyze the worst small break with the appropriate referenced
single failure.

¢. Reanalyze the transition broak with the single failure and model
that predicts the highest PCT.

.
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B.

2. If the lar; = hreak does not résul: in the ichest PCT:

a. PReanalyze the limiting break, the largest break, and a smaller brcak.

1f calculational chances have been rmade to the SBM to make it wholly in
conformance with 1CCFRYY, Appendix K, reanalyze the small break (SBM) in
accordance with Section III1C.

New CP and 0! Case Work

A complete break spectrua should be provided in accordance with Sectica 111,
paragraph C below, except for the following:

1. If a new plant is of the same gencral desipn as the plant used as a

basis for the lead plnqt analysis, but cperating parameters have
changed which would increase PCT or metal-water reacti 1, or approved
calculational chonges havc heen made to the ECCS model .csulting in
more than 20°F change in PCT, the amalyses of Section III, pavagraph A
above should be provided plus a minimun of three small breaks (SEN),
one of which is the transition break. The shape of the break specctrum
in the lead olant analysis should be justified as remaining applicable,
including the sensitivity studies used as a basis for the ECCS
evaluation model.

2. If a new plant (configuration or core design) is applicadle to all
gencric studies decause it is the sanme with respect to the ren?rf"

plant deadypn 2nd poranciers used As a Hasis for a referenced coxplate

speciryn cofdned in parcsraph €, and no calevlational chanfes res AR b
{n more than 29°0F chznse in PUT wore made to the RCOS rodel usad for the
refercnced couplete spectrun, then %0 new spestrum apaly are requite

Lt < 8¢S
~~ : s S I STy g &5 » Y ¢
e new piant Y'..-’.}’ instewsa reference the ap ,J“-.a.)}.(‘ Qunlysis,

Mini=um Roenivereonts for a Comnlete DroaXk Spectrun

— o

inis p-r‘--.‘(.c-, s e

]
"

.

rcquircd for each of the l

WES.,aud BWR6Y.  -Each sen ivity ¢ \ i ¢ 1
of the ECCS evalvation model s%“ll be inu-v;dua;;y justified as remaining
applicable, or shall be repeat

1. Four recirculation line breaks at the worst location (pump suction or
discharge), using the LBM, covering the range from the transitien
break (T3) to the D3A, including Cp coefficients of from 0.6 to 1.0
times the DDA

2. Five recirculation line breaks, using the SBM, covering the range
from the saallest line break te the TB.

3. The followxwg break locations assuming the worst single faflurc:
a. largest stecamline break

b. largest feedwater line break



! ¢. largest core spray line break

d. largest recirculation pump discharge or suction break (opposite

side of worst location)

D. BWRA with "aodified" FCCS

same as Section ITIC.
£, BRS

Same as Section IILIC.
F. BMR6

Same as Section 111C.

IV. LOCA PARAMETERS OF MIEREST

Ihive w'tins e

A. On cach plant and for each break analyzed, tle following parameters
(versus time unless otherwise notcd) should be provided on enginecring
graph paper of a quality to facilitate calculations.

~-=Peak clod temperature (ruptured and unr@prurcd node)
-=Reactor vessel pressure
| -=\esse] ond dovnconier water level (PUR only)
--Water level inside the shroud (BWR cnly)
-=Thermal power
~=Contain~ent pressvre (PUR only)

wreak analyvzed, the following additional parameters

B, Tor the voist
(versue time un

| graph paper of 4 qu
| failure and worst=case veactor coolant pump St

e
less O

Vi

will have been

.

established utilizing appropriate sensitivity studies,
-=Flooding rate (PWR only)
-=Core flow (inlet and outlet
-=Corc inlet eanthalpy (BWR only)
~=Heat transfer cocfficients
-=MAPLIGR versus Exposure (BWR only)
| -=Reactor coolant temperature (PWR only)
-=Maiis released to containment (PWR only)

-=Enerpy released to containment (PWY only)

horuigse noted) should be provided on EALAneaTINg

t
v1ity to facilditate cajeulations. The worst siuglc
TUus



C.

D.

n i
5
S e e e, S e e e B, &by B e el

e .

-=PCT versus Exposure (BWR only)

--Containment condensing heat transfer coefficient (PWR only)

==Hot spot flow (PWR only)

-=Quality (hottest assembly) (PWR only)
-=llot pin internal pressurc

-=Hot spot pellet average temperature

-=Fluid temperature (hottest assembly) (PWR only)

-

A tabulation of peak clad tcmperaturc and metal-water reaction (local
and core-wide) shall be provided across the break spectrum.

Safety Analysis Feports (SARs) filed with the WRC cshall identify on
each plot the run date, version number, and version date of the compuler

-

rodel utilized for the LOCA analysis. Should ¢ifferences exist in
version number or versfon catn from the oost current code ligtiags made
available to the NAC stafl, then cach modificat on shall be {dentificed

-

with an asscsccent of impact upen PCT and metal-water reaction (lecal
and core-wide).

A tabulasion of times at vhich sirnificant events occur shall e
provided on ench plant aid far cach break analyzed, The follewing

events shall de includad as a minimem:
w=fad-of-hypass (M2 only)
-=Bepinning of core recovery (PR only)
==Tine of rupLure
-=Jet pumps'uncovcrod (5WR only)
==¥CPR  (BWR oaly)
-=Time of rated spray (DWR only)
~=Can quench (VR only)
e=fEnd-of-blowdown

~=Plane of interest uncovery (BWR only)

T T TR —



Possible groupirg of plants for the
purpose of performing generic as well
as individual plant brear spectrum analyses.

C||r\'\r|.’, salat A RERS
UKLl UL e | o

APPLICAT IONS



BABCOCK AND WILCOX

CATEGORY 1: 177 FA w/Lowered LooDs Arrangement

Pe-analysis (Safety Ordor Plants):
-- 1IA

Oconee 1, 2, 2
2566

Three 1.ile Island 1 -- 1IA
2535

A-kansas Power | -= J1A
2563
Rancho Seco -= TIA
2712 ¥ y
New OLsS:

Three Mile I1sland 2 -=118(2) \

2772
Crystai River 3 --11B(2)
-=118(2)

2452
Midlend 1, 2
New CPs:

none

cATESERY (i 177
Now Cls:
Davis Uesse )
New CPs

Davis Besse 2, 3 --118

CATCGCRY iil: 205-FA Plants

New OLs:

None

These plants must rosybmit a2t
e 1T G
Teast 3 breaks. (ihey wiid (]
50 by reference to 2 roiplete
breck spectrum reanalysis Sub-

mitied generically by B4W.)

Since these plants are the =an2
design 2s the above alant, Ly
may reference the same rognalyis

~

of the complete spectrum eLos




New CPs:

Bellefonte 1, 2 -~ 118 . Complete spectrum recuired,
Plans erc for ail to referenc
Greenwood 2'_3 == HB a complete spectrun SUuﬂ1Lted

WPPSS 1, 4 == 118 probably on WPPSS.)

Pebble Springs 1, 2 11e

CATEGORY I¥: 145-FA Plants

New OLs:
Rone
e Chs.
Korth Anra 3, & ~- 11B } Complete %chctrv; recuired.

Tone will probabiy reference

Surry 2, 4 -- 116 the otnher. )
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ERANCH TECHNICAL POSITION £1CS0 18

APPLICATION OF TiE SINGLE FAILLRC CRITC2I0% 10 “ANIALLY-CCNTROLLED
CLECIRICALLY-CPInATLD VALVES

| 2 e ]

Khere & single failure in e2n electricel sysies c2n rosult in los
s safety functicn, the effect on plant s2fety rust be cvaluated
of whether the loss of safety function i ceused by & cotpunent failing to forfor™
rarforning en urcesirable rechinical ~otion.

s of capability to porfern
1his is necessary reterds

lesy 2

requisite rochanical roticn, or by @ cotponcat

This position establishes the sccentahility of disconnecting pouer Lo electricel corunents

of 2 fluid system 28 gne reans of cesigning acainst a single faflure thet right Cause én une
desirable corponent 2ctien, These provisions 2re sase? on the assuweption thet

the cortonent

-~ [ B
ST aiION,

fs thea cquivelent te @ similar comnenent thatl is a3t gesigned for electrica!?
€.9., & valve that cen bLe crenes or closed only by direct ~anual eperetion of
They ere alss Yased va tae essu-atica that no single feflure can $3th resiore voaer Lo Lhe

electrical systen and cause mechonical roticn of 17 co-pinents seryed by the clectrace)
system. The validity ¢ thuse assumations should Yo verified when arnlying (his raiition.

FRNsCH TR PRTITIEY

o Fetlurcs T Dot are *fatd to fanction” sense ofg ¢ weneagiraile fungics ™ semss of
CD'-?O'»’.'IJ\ in O‘QC‘.’ '-f'!‘l $)‘f\‘_b_‘", f' \,_‘,(; 1L pLhor f\‘_‘\':‘ $‘\"~'.'." St 4l O Vg -S40 o+
be eonsicore? 1n fes ~ing 2g1inst ¢ sindle failure, even LUILET 1he yiied Go MLV AT

fYuid syster gcomronent ~ry 0% .2 called wona to fongtign im g given safety aderatacesd

sequinee,

(4 dater-d PTG < Ll O L

2.  ¥here 1t s Goter=ined that feflyre of an etecirica) syston
i g

1 eation of & valve or ctPer fluid systen ciororent v

undosired rochinical
wotion results 1n loss of the syoiom sefety function, i1 s accentanle,

dosign changes that 3lso (8 B¢ areontatle, 14 Cisconnect pauar 19 Lhe CHCINriC spsteTs
of the velve or othor fluid sysicon covpanint. The alent techaical specificetions shou
R

includs a Yist of al) electrically-cparate? valves, and the reouired pesitions of
vor te

valves, to which the reauirevent for rorovel of clectric pewer is applice in er

satisfy the sincle failure criterien,

3.  Electrically-overated valves that are classifiod as “active” valves, V.e., &ve reauired
to open or ¢lose in various safety sysic” aaorational senuences, but ere ranually-
controllcd, should be coerated frem the =ain control rogm,  Such valves may not be
{ncluded amana those valves from which ,ower is re~aved in order to meet the sinzle
fatlure criterion unless: (3} electricel roser can be restored to the valves from th
main contro) roem, (b) valve operation is nol necessary for 2t least @ty minutes

following occurrence of the vent requiring such operation, and (=) it §s demonstrated

Mm-27
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thui thore §s reasonable assurance that all recessary operator actions will be pere
forrod within the ti=e shown to be adeauate Ly tre anmalysis, The plent technica!l
specifications should include a 1ist of the reauired positions of manually-controlled,
electrically-onerated valves and should icdentify those valves to which the reguire-
rent for reroval of electric power is applied in order to satisfy the single failure
criterion.

khen the single feilure criterion is satisficd Ly removal of electrical power fros
velves described inf2) an2 (3], aSove, thoece vrlves should have redundant position
inficetion in the rain control roon and the Losition indication $yster should, itself,

reet the single failure criterion.

The phrese "electricelly-opereted valves” incluces both valves ocerated ¢irectly Ly en
electrical cevice (o.5., @ mator-coeretes velve or 3 solenoid-operated valve) and those
valves opereted indirectly by en electrica) ¢ovice (e.q., an 2ir-cter2ted velve whose
dir suzply is controlled Ly én electrica) saleroic valee).

REFERINCES

¥

Merorandus to R. €. De¥oung and V. A, locore from V. Stelle, Coteber 1, 12720
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; ' BRANCH TECHAICAL POSITION £5B 6-)
| |
| MIRIFUM CONTATLMENT PRESSLZE MODEL
| FOR PWR £CC5 PER7OAACL CYALLATION
| .
Ao BACYSISID
} Paragraph 1.0.2 of hezendix ¥ to 10 CFR Port 59 (Pef. 1) reguires that the contaircent
. pressure used L9 evaluste the performance canahility of & pressurized watee reaztar (1a7)
| poorgency Core €od1ing 5y51e” (ECLS) rot cxceed & pressure caleslated conservatively for
. that purpose, It further, recufres shat v calculation include the effects of operaticn of
21 installed Lressure- reducing systie”s and profosses, therefore, the following branth
tecnaical pasition hes veen covelonng to provide guicance in the performence of mini=um
| contzinmont pressure analysis. The epproeth deneribed below spnlies onlty to the ((cs
related contair ont pressure gy2luation and rot to the containment functional cipauiliy
cval atign for pectulated cosian besis eccicents.
B, [RRNLH WCUICH FOSIUCE
! V. gl Defercatian f3e Madel
l s . Iattfel Contatn st Invernal Corzitions
: fre eintrgm contali =gy ¢35 L nratyrs, ©0 gontaierent nrissurd,
| i \X and sAxieys Pumidiny 103t 3y Leoenlguntered ST WsitTen o 3k prerraiies
| : “j conbitions sheuld to used
i b, Initied Quteide Lontedrogay fovieat Coniinions
! K.:c;s" 'y e pendent temperaiure exierml A0 LRy CAMIEN sy sheuytd ve 3
¥
| ¢. fontatrmemyVehvd
! . The raxings eet frep coniyipmant yalpre shayle Yo ysed. This =anivys fyee
volus» should Be ¢ziar “ragd fro™ thg €705 L0 o ant Toatuee mings it 4o g
6! tnternal sirustures $5TN IS B 115 aad Yoors, siructural T8 [P o LI L
and piping. The frZivicna) voluse calculations outd roflogt Lthe usgeridinti. 0 |

P & o  —

the cemparent volut s, ‘

8. Spray and fan Coolina Svsouns
¢ al) encincors? safoly feature containment heat reraval systess

operating at raxizyn hrat re~aval caprgitys f.e., with all containment spray

AL

trains opcrating at maxi~um {10« conditions and all emorgency fan codier umiis

l

\

y - |

oporating, should de assy=ed. In agdition, the mimimus tesmevrature of the stores |
\

water for the spray coaling system anc the cooling water supplicd to the fan
coolers, based on technical epecifizatien limits, should be assunied.

6.2.1.5-3




3.

Doviations trom the foregoing will be accepted {1 it can be shown Lhat the worst
conditions regarding 2 single sctive failure, stored water temperature, and
cooling water temperature have been selected from the standpoint of the overall
£LCS rodel. '

b. Contair=snt Stesm Viries With Spilled £00S Voter
The spillecs of sutcooled 05 water into the containment provides an a77itional
heat sink 23 the subcooled 1205 water mixes with the ste2m in the centein-ont,
The effcct of the steam-water mixing snould te considered in the contain=ant
prossure calcutations,

¢. Containront Steam Mixing Lith ater from loe Melt

The water resulting fron ice reliing in en ice condinser contairaentl provides en
addition2) hoat sink 2s the subcooled water miyes with the steam while degining
from the ¢ ¢ condenser into the lower contair=ont volune, The cffect ¢f the

steen-water nixing should be corsicered in the centaintent prossure caleulitions.,

Mscive Veat 51 res

8. Jgentification

The passive hoet sinre that should b2 included in the containment cvaluzsion

nodel should bo established by idoatlifying those struclures @nd CoTLonEmls withhs

the contyin~ent L4t could inflynege the prestose FELpITSe The Linds of siruts
tures and ¢aissmeats shat eheulc bo drcluded erp Yigted an Tabie ]
Date o4 rassive host sinks have Yarn ga-iled frov ordvized rFeviess @18 "2,

Boen vied 25 & Dasts for the el it¥ed rods, nal

acceatabie for cinfs o~ contafrment pressurs aralysey for cousiruction

punlicalions, an¢ untid sugh tire (i.e., 2t 3% Cuereling (igenst AT R e LA
comnlete fdontificativn of availadle ne2t $ivias gan ¥ race Tl % $ITpNA 800l

aporoach Y28 atese Soon fallgand fov cutretins Dlaris Uy GaCeUsfes ot gty ai e
Section £0.:6 (a)12) of M CFX Pory &
porsit povicus, ‘hore & Cotailoc Tistine of a2l afnis wiinin Lhe ConiateTOOR
often concol b

heat sinks within 4%3 gontairont:

(1) Use the surface aroa and thiciness of 2 prameey contatir-ont steel §aoll
steel Yiner avd associated anchors ard concreic, as agpricriale.

(2) Estimate ihe excosod surface ared of ether cse2l heat sinks in accerdange
with Figure 1 and assu=e an average thitiness of 3/8 inch.

(3) Mode) the internal concrete eiructures as 2 s1ad with a thiclness of 1 fos:
and exposed surface of 16,000 ft?.

The heat sink therraphysical properties that would be accentadle are shown in

Table 2.
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2.

AL the operating license stage, applicants shoule
passive heat sinks, with 2ppropriate discnsions and propertins,

peat Transfer Cocfficients
The following conscrvative conde
to the exposed passive heat i
the Youss-of-coalant 2ccident should be weed (See Figure 2):

(1) During the blewdown phase, assume @ Vinvar \rrrka«. in the
f{icient T SRR & f‘ S

transfer ceefficient from R o, 04" tsa/hr- F, 2t t =

value four tizes greater than the Faxir.n Ce

fer coefficient a. tre end of Blowds.n, Lsing

(Ref. 2, 0.€2

Peax” 729 tj?z;’

where hra: e raxirun leat transfer ccefficient, Eeu/hir-1t
Q = prirary coglent eneray, ity
| s not freo consainment volu-e, f13
tp s time intervel Lo end of DILuiiwn, SCC.

(2) During the Jena-tern nptt-bloadown phase ¢f the eccident,

You turbelence 9 the contzinTent s

corfictents 1.2 tispe groater then Lroue predicties By &7
(Ref. 3) ond civen in euke 3,

neing heat transfer confficients for reat transfer

ovide a dotailed list of

.

avy Curing tve Llowdoun 2nd post-blcwdonn phascs of

congereing heat
0, to & Loak

slculated condensing hozt trans-
the Tagard correletien

2 s

characiiry2cd

nyskare, 28stE tondensing # o2t [ranste

P gy L3R
w it e - it e b

{3} BDuring the rpiegition phate of tho 20CifenN, tpsepn the tod 0F Tilatien 3TE
0 ”~ e - » - > b | ’ ’ : - - N
the Teng- 1o mactaMiG Jout PRESE, 3 reesorably gontervaliyd oy, LR

- ad

transition in the condensing heel irs
(sce Figure 2).

1he celewlated conrenting neet transfer coxfficients $25C0 On

-4

chould be arynlied to 8l eanliedd rassive Rodl sinks, O ol2}

for both painted and unpatnied surfagces.

Heat transfer Seluven adjoining raterizls dn rassive boat sinks
to host flow at the rateria) inleofages, o

on the assu=ption of no resistanie io
example of tnis is the contair=ent liner L0 congrete i
rulis

10 CFR $50.46, "Acceptonce Criteriz for Erergency Core Cooling Sys

Kuclear Power Rc:c:ors,"

T. Tagami, “Interim Report on Safcety Assessmen”  end Facilities
l'\

in Japan for Period Ending June 1985 (%0, V) repared for the Na
Station, February 28, 1966 (unpublished vork

6.2.1.5-5
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and 10 CF8 Part 50, Arsendix K, “£CCS Evaluation Modpls.”

Establishmint Proicct

tional feazte= Testing
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. Uchida, A. Oy. . and Y. Toga, “Evaluation of Post-Inc  nt Cooling Systers of Light-

Water Power Bezctors,” Proc. Third International Confercace cn the Peaceful Uses of

Atomic [nergy, Volume 13, Session 3.9, United Nations, Geneva (15C4).
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TABLE 1

JUENTIFICATION OF CONTATNVENT MEAT SINYS

Containmuent Building (e.g., liner plate and cxternal concrete walls, floor, and sump, and

Yiner anchors).

Containment Irternal Structures {e.g., interna) separation wills and fleors, refueling

ponl 2ns fuel trensfer pit walls, and shiclcing valls)

sunports (e.q., reactor vessel, stem generator, pump. . tanks, major conzorints, pipe

supports, and sterage r:aks).

~n ne

Uninsulated Systoms and Comnanents (€!g., cold water systess, hcating. ventilaticn, ¢
air conditioning sysie™s, Pu=os, rators, fan ¢oolers, recotbiners, and tanhs).

viscellancous [quiprent (e.g., Yedders, gratings, cloctrical cable trays, end crares).

s BB Y97



TABLE 2

HEAT SINY THIR:OPVYSICAL PROPCRTIES

Specific Thoreal

Density Heat Conductivity

RiTAR S Btu/lb-F BLu/hraft="7
145 0.1%6 0.42
490 0.12 27.0

6.2.1.5-8
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TABLE 3
O UCHIDA WIAT TRANSFER gorrricieias
Mass lleat Transfer ‘ Mass Heat Transfer
Patio Cocfficignt Patio Corfficignst
(b air/ib stess)  (BtushecfiTF) (1b_air/ib steen)  (Biusle-ft’:F)
50 ? 3 29
20 8 2.3 37
18 9 1.8 46
! “ o 10 1.3 €3
10 14 A 0.8 93
7 17 0.5 140
] 2 0.1 220
4 24
!

Q 6.2.1.5-9
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