Cocket No. 50-293

boston Edison Company
ATIN: Mr. Maurice J. Feldmann
Vice President
Operations and Engineering
800 Boylston Street
Boston, Massachuseits 02199

Gentleaen:

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 Modification of License dated Decexber 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 completencss.

Sincerely,

Originel Signed b7:
pDennis L. Z4iemann

Dennis L. Ziemann, Chief
Operating Reactors LEranch €2
Division of Reactor Licensing

Enclosure:
Required Information
(ECCS)
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See next page
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Mr. Dale G. Stoodley, Counsel
Boston Edison Company
800 Boylston Street e
Boston, Massachusetts 02199 ' .
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Mr. J. Edward Howard, Superintendent

Nuclear Engineering Department

Boston Edison Company

800 Boylston Street ..
Boston, Massachusetts 02199

Mr. J. A. Smith, Pilgrim Division Head

Boston Edison Company :
R¥D #1 Rocky Hill Road !
Plymouth, !lassachusetts 02360 |

Mr., Winfield M. Sides, Jr.
Quality Assurance Manager
800 Boylston Street !
Boston, lassachusetts 02199 S ~

Anthony 2. Roisman, Esquire
Berlin, Roisman and Kessler
1712 N Street, N. W.
Washington, D. C. 20036

Plymouth Pubiic Library
North Street
Plymouth, lassachusetts 02360

Mr. J. E. Larson
Senior Licensing Engineer
and Co-ordinator
Boston Edison Company
RFD #1
Rocky Hill Road
Plymouth, Massachusetts 02360
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Attachment 1
REQUIRED INFORMATION

Break Spectrum and Partial lLoop Operation

The information provided for each plant shall comply with the »
provisions of the attached memorandum entitled, "Minimum Requircments
for ECCS Break Spectrum Subnittals."

Potential Boronm Precipitation (PWR's Only) |

The ECCS system in each plant should be evaluated by the applicant Vool
(or licensee) to show that significant changes in chemical concentrations :
will not occur during the long term after a loss-of-coolant accident
(LOCA) and these potential changes have been specifically addressed by B e
appropriate operating procecures. Accordiingly, the applicant should v,
review the system capabilities and operating procedures to assure that L
boron precipitation would not compromise long~term core cooling capability
following a LOCA. This review should consider all aspects of the specific
plant design, including component qualification in the LOCA environment in
addition to a detailed review of operating procedures. The applicant
should examine the vulnerability of the specific plant design to single
failures that would result in any significant boron precipitation.

Sinele Failure Analvsis

A sirgle failure cvaluation of the ECC3 should be provided by the
applicant (or licensee) for his specific plant design, as reguired by
Anpendix X to 10 CTR 50, Section I1.D.1. In perfornming this evaluaticn,
the effcets of a sinfle failure or operator error that causes any manually
controlled, clectrically-oneratcd valve to mcve 0 2 sosition that could
adversely affect the ECCS nust oce considered.. Therefore, if this consid-
erarion has not been specifically reported in the past, the applicants
uscoming submittal rust address this consideration. Include a list of all
o the ECCS valves that ar2 curreatly r~quired by the plant Technical
Specifications to have power Jisconnected, and any pronosed plant
~ocificacions and changes to the Technical Specifications that mizht be
required in o-der to proteéct against any ioss of safety function caurad
by this type of failure. a copy of Branch Technical Position EICSE 18
frem the U.S. Muclear Regulatory Commission's Standard Review Plan is
attached to provide yvou with guidance.

The single failure evalurtion should include the potential for
passive failures of Iluid .ystems during long term coeling following a
LOCA as well as single failures of active components. For PWR plants,
the single failure analysis is to consider the potential boron concentra-
problem as an integral part of long term cooling.

Submerged Valves

The applicant should review the specific equipment arrangement with-

in his plant to determine if any valve motors within containment will o,
become submerged following a LOCA. The review should include all valve ' AL T
motors that may become submerged, not only those in the safety injection SRS
system. Valves in other systems may be neoded to limit boric acid con=- |
centration in the reactor vassel during long term cooling or may be

required- for containment isolation.




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

(1) Whether or not any valve motors will be submerged fcllowing a LOCA in
the plant being reviewed.

(2) 1f any valve motors will be floried in their plant, the applicant (or
licensee) is to:

(a) ldentify the valves that will be sudb

9
(1]
"

(1]
n

B
(b) Evaluate the potential consequences of flooding of the valves
for both the shcrt term and long term ECCS functions and
containment isolation. The long term should consider the
potential problem of excessive concentrations of boric acid in

PWR's.

cr

12 necessary modifications are

(¢) Prooose a interim solution whi
lemented. (currently operating plants

e
being designed and im
only).

e 4 2 = 1 o0 B 12 -
(d) Propose design chznges to solve the potential flooding problem.
] 5 Containnent Pressure (PWR's Only)
1 1 c {1 1 -~ F
he containment pressure used to evaluate the performance capability of
the ECCS shall be calculated in accordance with the provisions of
. : ) ;
1 l, which is enclosed.
- eCC MAnlvu
", se \NSSS Onlv)
$stante that hava 2 Ussrdnel e nuclase raam —— e 11 Y ape—
Yiants that aVe 1 W@SsStingnouse uclear sceam Supply saall periorl
> - -~ g - & Yve - T4 asian ' - - - 9 A ™A 1
their EZCCS analys utilizing the proper version of the evaluatic odel,
. £ - -
- > e. Ve oUW
(1) Necernher 25 0 S malaantae
\ - - vyELE - - - . - L evaiuactic
- % ~ . T - - Tk - -
model, i.e., e Ver ns described in
1 ™~ AD 279 - -~ - - - . .
CAP-847]1 is accepts lants for wvhich
the peak clad temper ied prior to the
reflood Tat decrea ond or for 1ich
N .
the reflood rate wa 1.0 inch per
second; conditions f /4 and March 15,
e e 2 2
1975 versions would
2% v» Mavreah 15 19785 ereion of rhoe scrinohnonu v 1 + - ]
2 e March 15, ersion of the "estinghouse evaluation model
. N . . o
is an acceptable model to be uséd for all previously analyzed
t ~ ) > h " -1 4 .-y - {
plants ror which the peak clad temperature turnaround was identi-
—_— o o 1 - 3 1 1 Vg
fiod to occur after the reflood rate decreased below 1.1 iches
per .econd, and for which steam ccoling conditions (reflood rate
: - oL
less than 1 inch per second) exist prior to Lhe time of opeak clad
- v N - e of ~ % % 7S - <11 e
temperature turnaround The March 15, 1975 version will be used
" - 3 1.
for all future plant analyses.
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II.

MINIMUM R‘, [REMINTS FOR FCCS BREAK SPECTR  SUBMITTALS

[NTRObUCTION

The following outline shall be uvsed as a guideline in the evaluation of LOCA
break spectrum submittals. These guidelines have been formulated for
contemporary reactor designs only and must be re-assessed when new reactor
concepts are submitted.

The current ECCS Acceptance Criteria requires that ECCS cooling performance
be calculated in accordance with an acceptable evaluation model and for a
number of postulated loss-of-coolant accidents ol different sizes, locations

 and other properties sufficient £o srovice assurance that the entire spectrum

of gostulated loss-of-coolant accidernts is covered, In addition, the
calculation is to be conducted with at least three values of a discharge
coefficient (Cp) applied to the postulated break area, these values spanning
the ‘ange from 0.6 to 1.0.

Sections I1A and IIiA define the acceptable break spectrum for most operating
plants which have received Safety Orders. Secticns IIB and IIIB define the
break spectrum requirements for most CP and OL case work (exceptions noted
later). Sections 1IC and 11IC provide an outline ¢f the minizum requirements
for an acceptable complete break spectrum. Such & complete break spectrun
could be appropriately Terereaced by some plants. Sections IIID and IIIE
provide the exceptions to certain plant types noted above.

A plant due to reload a portion of its core will have previously submitted all
or part of a break spectrum aralysis (either by reference or by specific
caleulations). 1If it is the intention of the Licensee to replace expenced

fuel with new fuel of the same desigh (no mechanical design differences which
could affect therszal and hydraulic performance), and {f the Licensee intends

to operate the reloaded core in compliance with previously approved Technical
Specifications, no a dirional calculations are required., If the reload core
désign has changed, the Licensee shall adopt either of Sections IIA or 11C,

or of Sections IIIA or I1IC of this document, as appropriate to the plant

type (BWR or PWR). The criterion for establishing whether paragraph A oT C
shall be satisfied will be determined on the basis of whether the Licansee

can demonstrate that the shape of the PCT versus break size curve has not

been modified as a consequence of changes to the reload core design. When

the reload is supplied by a source other than the NSSS supplier, the break
spectrum analyses specified by Sections IIC or IIIC shall be submitted as a
oinimum (as appropriate fo the plant type, BWR or PWR). Additional sensitivity
studies may be raquired to assess the sensitivity of fuel changes in such areas
as single failures and reactor coolant pump performance.

PRESSURIZED WATER REACTORS

A. Operating Reactor Reanalvses (Plants for which Safety Orders were issued)

1€ calculational changes* were made to the LBM** to make it whnlly in

- p——

* Calculational changes/Mode! changes--those revisions made to calculationcl
techniques or fixed parameters used for the referenced complete spectrum.

#*% LBM-~Large Break Model; SB!=-Small S8reak Model
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conformasce with 10CFRSO, Appendix ¥, the following minimum number of break
slzes should he reanalyzed. Each sensitivity study performed during the
development of the ECCS evaluation riodel shall be individually verified as
remaining applicable, or shall be repeated. A plant may reference a break
spectrum analysis conducted on another plant if it is the same configuration
and core design.

1. If the largest break size rosults in the highest PCT:

a. Reanalyze the limiting break.

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

2. 1f the largest break size does not result in the highest PCT:

a. Reanalyze the limiting break.

b. Reanalyze a break larger and a break smaller than the limiting
break. If the limiting break is outside the range cf Moody
multipiiers of 0.6 to 1.0 (i.e., less than 0.6), then the limiting
break plus two larger breaks must be analyzed.

1f calculational changes have been made to the SBM to make it wholly in
conformance with 10CFRS0, Appendix K, the analysis of the worst small break
(SBM) as previously deternmined from paragraph C below should be repeated.

New CP and OL Case Work

A complete break spectrum should be provided in accordance with paragraph C

below, except for the following:

1. If a new plant is of the sane general design as the plant used as a
basis for a referenced complete spectrum analysis, but cperating
paramcters have changed which would increase PCT or metal-water
reaction, or approved calculational changes resulting in more than 20°F
change in PCT have been mace to the ECCS model used for the referenced
complete spectrum, the analyses of paragraph A above should be provided
plus a minimud o€ three esmall breaks (S3M), one of which is the
transition break.* The shape of the break spectrum in the referenced
analysis should be justified as renaining applicable, including the
sensitivity studies used as a basis for the ECCS evaluation model.

2. If a new plant (configuration and core design) is applicable to all
generic studies because it is rhe same with respect to the generic
plant design and parameters uszd as a basis for a referenced complete
spectrum defined in paragraph C, and no caleculational changes resulting
in more than 20°F change in PCT were made to the ECCS model used for
the referenced complete spectrunm, then no new spectrum analyses are
required. The new plant may {astead reference the applicable analysis.
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% Transition Break (TB)-~that break size which is analyzed with both the
LBM and SBM.
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Minimum Requirements for a Complete Break Spectrum

Since it is expected that applicants will prefer to reference an applicable
complete break spectrum previousl) conducted on ~nother plant, this
paragraph defines the _3*3’;* aumber of breaks required for an acceptable
complete break spectrum analysis, assuming the cold leg pump discharge is
established as the worst bre 3k location. The worst single failure and
worst-case reactor coolant pump stactus (running or tripued) shall be
stablished utilizing appropriate sensitivity studies. These stud

should show that the worst single failu:e was been justified as a functi

¢

h

-~
.

of break size. Each sensi y study p ished during the development
of the ECCS evaluation 2ll b '”:iviiaally justified as remaining
applicable, or st ' repeated. A proposal for partial loop
operation shall ed by identifying and analyzing the worst break
size and location \‘.e.. ‘d‘e loop versus operating loop). In additien,
sufficient justification shall be provided to conclude that the shape of
the PCT versus Break Size curve would not be &isﬂ-.iCBW»AV altered by the
partial loop confi tion. Unless this information is provided, plant
Technical Specifi ns shall not permit operation with one or more

idle reactor

19

1t

5 P‘

should
nvaluation mo
Criteria.

above. If the analyses
cold leg break

reak in the pt

should be naly ] witl y explanati , hy the same €

not apply.

LBM=-Hot Leg Piping

Analyz» the largest rupture in the hot leg piping.




I11.

4, SBM--Splits

Analyze five different small break sizes. One of these breaks wust
{nclude the transition split break. The CFT line break must be
analyzed for B&W plants. This break may also be cne of the f{ive

small breaks. ;

BOILING WATER REACTORS

A o,
R g e Wt ST e
! y 3!
P R W 5 . .

The generic model developed by General Electric for DWRs proposed that split L
and guillotine type breaks are equivalent in determining blowdown phenomena. g
The staff concluded this was acceptable and that the break area may be ;
considered at the vessel nozzle with a zero loss coefficient using a two
phase critical flow model. Changes in the break area are equivalent to

changes in the Moody multiplier.

The minimum number of breaks required for a complete break spectrum analysis,
assuming a suction side recirculation line break is the design basis accident
(DBA) and the worst single failure has been established utilizing appropriate
sensitivity studies, are shown in paragraph C below. Aiso, a proposal for
parctial loop operation shall be supported by identifying and analyzing the worst
break size and location (i.e., idle loop versus operating loop). In additionm,
sufficient justification ~hall be provided to conclude that the shave of the
PCT versus Dreax Size curve would not be significantly altered by the partial
loop configuration. Unless this information is provided, plant Tecnnical
Specifications shall not permit operation with one or more idle reactor

coolant pumps.

e g ——

A. BWR2, BWR3, and BWR4 Reanalysis (Plants for which Safety Orders were issued)

1f the referenced lead plant analysis is {n accordance with Sectieon j 5 9 8
paragraph C below, the following =inimum number of hreak sizes should be
reanalyzed. It is toO be noted that the lead plant analysis is to be
performed with an approved evaluation model wholly in conformance wit

the current ECCS Acceptance Criteria. A plant may reference a dreax
spectrum analysis conducted on ancther plant if it ig the same coaiizuration
and core design. ~

Each sensitivity study published during thé_developmgnt of the ECCS
evaluation model shall be individually justified as remaining applicable,
or shall be repeated.

1. If the largest break results in the highest PCT:

a. Reanalyze the limiting break with the appropriate referenced
single failure. ¥

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

-y

¢. Reanalyze the transition break with the single failure and model L
‘that predicts the highest PCT. '
'




(.; (,
= 2. 1f the largest break does not result in the highest PCT:

a. Reanalyze the limiting break, the largest breik. and a smaller break.

1f calculational changes have been rmade to the SBM to make it wholly in
conformance with 10CFRS0, Appendix K, reanalyze the small break (SBM) in
accordance with Section IIIC. )

B. New CP and OL Case Work

A complete break spectrum should be provided in accordance with Section III,
’ paragraph C below, except for the following:

‘1. 1f a new plant is of the same general design as the plant used as a
basis for the lead plant analysis, but operating parameters have
changed which would increase PCT or metal-water eaction, or approved
calculational changes have been made to the ECCS model resulting in
more than 20°F change in PCT, the analyses of Section 11T, paragraph A
above should be provided plus a minimum of three small breaks (SBY),
one of which is the transition break. The shape of the break spectrua
{n the lead plant analysis should be justified as remaining applicable,
including the sensitivity studies used as a basis for the ECCS
evaluaticn model. .

ro

If a new plant (configuraticn or core design) is applicable to all
generic studies because it is the same with respect to the generic

plant design and parameters used as a dasis for a referenced complete
spectrun defined in paragraph C, and no caleulational changes resulting
in more than 20°F change in PCT were made to the ECCS model used for the
referenced complete spectrum, then no new spectrum analyses are required.
The new plant may instead refercnce the applicable analysis.

€. Minimum Recuirements for a Comnlete Dreak Spectrum

This paragraph defines the minimum number of breaks required for an
acceptable complete spectrum analysis. This complete spectrun analysis is
required for each of the lead plants of a given class (3WR2, BWR3, BWRS,
BWRS, and BWR6). Each sensitivity study published during the development
of the ECCS evaluation model shall de individually justified as remaining
applicable, or shall be repeated.

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

2. Five recirculation line breaks, using the SBM, covering the range
from the smallest line break to the TB.

M e A
Sl U

¢

The following break locations assuming the worst single failure:
a. largest steamline break

b. largest feeawater line break

o
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¢. largest cere spray line break

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

BWRG with "Modified" ECCS

Same as Section IIIC.

BWRS
Same as Section ITIC.
BWRE

Same as Section I1IC.

LOCA PARAMETERS OF INTEREST

On each plant and for each break analyzed, the following parameters
(versus time unless otherwise noted; should be provided on engineering
graph paper of a quality to facilitate calculatiors.

--Peak clad temperature (ruptured and unrhptured node)

-~ Jgactor vessel pressure

-=Vessel ana downcomer water level (PWR only)

--Water lcvel inside the shroud (BWR only)

-=-Thermal power

--Containment pressure (PWR only)
For the worst break analyzed, the following additional parameters
(versus time unless otherwise noted) should be provided on engineering
graph paper of a quality to facilitate calculations. The worst single
failure and worst-case reactor coolant pump status will have been
established utilizing appropriate sensitivity studies. )

--Flooding rate (PWR only)

—Core flow (inlet and outlet)

--Core inlet enthalpy (BWR only)

-=Heat transfer coefficients

--MAPLHGR versus Exposure (BWR only)

-=Reactor coolant temperature (PWR only)

--Mass released'to containment (PWR only)

-

--Energy released to containment (PWR only)

e g — e . -
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C.

D.

Ci' e (<

--PCT versus Exposure (BWR only)

--Containment condensing heat rransfer coefficient (PWR only)
--Hot spot flow (PWR only)

~=Quallty (hottest asseably) (PWR only)

--Hot pin internal pre:isure

-=-Hot spét pellet a;crage temperature

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

A tabulation of peak claa temp;raturc and metal-water reaction (local
and core-wide) shall be provided across the break spectrum.

Safety Analysis Reports (SARs) filed with the NRC shall identify on

each plot the run date, version number, and version date of the computer
model utilized fer the LOCA analysis. Should differences exist in
version number or version date from the most current code listings made

available to the NRC staf{, then cach ~odification shall be identified
with an asscssment of impact upon PCT and metal-water reaction (local

and core-widc).
A tabulation of tizmes at which significant events occur shall de
provided on each plant and for cach break analyzed. The following
events shall be included as a minimun:

-=End-of-hypass (P\R only)

--Beginning of core recovery (PWR only)

--Time 0f rupture

~-=Jet pumps.uncovered (BWR only)

-=MCPR  (BWR only)

--?imc of rated spray (BWR only)

-=Can quench (BWR only)

~<=End-of~-blowdown

--Plane of interest uncovery (BWR only)
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Possible grouping of plants for the
. . purpcse of performing generic as well
as individual plant break spectrum analyses.

CURRENT COCKETED

APPLICATIONS




GENERAL ELECTRIC

BWR-2 Oyster Creek -= LP* Complete spectrum required. (ITTA)**

Nine Mile Point  -- Reference only required. (IIIA)

BWR-3 Quad Cities 2 -= LP* Complete spectrum required. (ITIA)** %-' s

2511
Millstone -= II1IA - 3 breaks required
2011
Monticello -- I1IA - 3 breaks required
1670
Dresden 2, 3 -- [1IA
2527 May reference LP
Quad Cities ) -- I1IA
2511
Pilgrim -~ IIIA = 3 breaks required
1998 .
BWR-4 Without fix H%%%% | N Complete soectrum required. (1IIA}"*

Peach Bottom 2, 3 == ITIA Complete spoctrum required., One
3293 ) ray reference the otner.
Browns ferry 1, 2, 3 == 1T1A
3293
Cooper -- ITIA ’
2381 /
Fitzpatrick -~ [I1A \ /3 breaks requireg.
2436 ) Hatch 1 may serve
Duane Arnold -- IIIA - 3 brezks required 3
1658 as a reference
Hatch 2 -- 111A for the others.
2436
Brunswick ) -- I1IA
2436
Shoreham -- 1118
Fermi -- 111B
Newbold -- 1118

* Lead Plant

#* Original break spectrum not wholly in conformance with 1CCFRSO0,
Appendix K.




v
.

C: i

gWR-4 With fix Brunswick 2 (Lead Plant) --L(;XA - Complete spectrum };;E
» 2436 required. = %IJ=.
Vermont Yankee == I11A - 3 breaks required (Lead Plant car be rﬂ S
1593 referenced, if B e
Browns Ferry* 1, 2, & 3 appropriate) Ff b
peach Bottom* 2, 3 See preceding paye ?fzfgi
ey

Fitzpatrick* L, '

: | e

R

BWR-5 Lead Plant -- 111E - Complete spectrum required.

Al

Nine Mile Point 2 == 1118
Complete spectrum recuired.

LaSalle 1, 2 -= 111B (Lead Plant can be referenced i
by other BWR-5 plants, if 2

Bailly -- 1118 appropriate.) 3
Zimmer -- 1118 F,
b

Susquehanna 1, 2 -- 1118

BwR-6 Lead Plant -- I111F - Complete spectrum required.
Grand Gulf .- 1118
Black Fox -- 1118

Barton 1, 2, 3, 4 -- 1118
Comnlete spectrum rec.ired. (Le2d
Perry 1, 2 -- 1118 S12n can be referencec Y other
gwr-6 plants, if approorizte.)
Ciinton 1, 2 -- 1118
Douglas Point == 1118
Banford 2 -- ]111B
Skagit 1, 2 -- I11E
Hartsville -- 1118
Somerset -~ 1118
River Bend Station == 1118

Allens Creek -- 1118

———————

* May or may not have the LPCI fix
«* Original break spectrum not wholly in conformance with 10CFRSO,
Appendix K.

.
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BRANCH TECHMICAL POSITICH EICSB 18 _

APPLICATION OF THE SInCLE FAILURE CRITERCH 10 VANUALLY-CC.TROLLED

e

ELECTRICALLY-CPIRATED VALVES

BACHSS Ui b
Whore ¢ single failure in 2n elcctrical system can result in 19ss of capability to perform
2 safet+ function, the effect or plant safety =<t Le evaluated. This is necessary regards
tess of whetner the loss of safety function is caused dy a cozponent failing tc prerfor= 8

riquisite mechanical motion, or Ly 3 component performing an uncesiradle rechanical “ation.

*his position establishes the acceptedility of ¢isconnecting power to electrical components
of a fluid system as cne reans of ccssgniﬁg against a single failure thet might ceuse &n ua-
dnrsirable co=nonent action. These provisions zre sased on the assurption thet the cI~donernt
is then cquivelent te a similar comncnent that is not designed for electrical sioration,
¢.9., & valve that can be orencc or closed only Sy direct ~anyal cperation of the valve.
They ere alsu basec on the 2ssu=pticn that no single failure can both restore rs.2r to the
elecirica! system and cause rechanical rotion ¢f tne coma3aents served by the electricel
gyste=. The validi'y o° these assu~otions should vz verified whaa 2cdlying this rasitien.
PALLM TrowICAL MOSITICH
1. Failures in D3t e "faii to functicn” scnse and Lhe “undesirable functizt semse of
cormorents in electrical syste~s of valves and otner “luid syste” ¢ampene it §°5,. 18
be consicered in sesizning gezinst & single failure, even Lhouch the valve or our2r
flyid systor comronent =2y not 5¢ called oo~ ¢ fonction in a given safcty cparatiors]

sequence.,

2. Where it is deter—ined that f2ilure of an elecirical system cempenrent 2 laJed
undesired mechanizal =otion of a valve or other flyid system comporant 212 TS
rotion results in loss of the sysic= safety function, it is asceniasle, in lieu of
design changes that alsp nay de azeentable, to ciscomnect power to ih2 e¢lectric syste=s
of the valve or other fluid syste~ ca=ponent. The slant technical specifications shouls
include a list of al) elecsricaily-uperatad valves, and “tre required pesitions of these
valves, to which the requirgrent f - romoval of eleciric power is applied in greer 2
satisfy the single failure criterion

3. Electrically-oserated valves that are classi“ied as “active” valves, i.e., are required
to open or close in various safetly sy:ic” aserational sequances, Sut are ranydlly-
controlled, shoulc Se coerated from the =3in control room. Such valves ray rot de
fncluded among those valves from whic  .wer is removed in orcer to reet the single
failure criterion unless: (1) electrical power can be restored to the valves from the
main control room, (d) valve operation is not necessary for at least tm minutes
fo!!owing'oCturrence of tle event requiring such operation, and () it is cemonstrated
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that there is reasonable assurance that al) recessary operator ac*ions will be per-

v

forred within the time shown to be acdequate by tre analysis.

The plant technical
specifications should include 14 the required positions of manually-controlled,

9

electrically-operated valve ould ident1fy those valves to which the require-
ment for removal of clectric p is applied in order to satisfy the single failure

criterion.

khen the sin

valves cescr

indication |

reet the sing
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3.

Deviations from the foregcing will be accested if it can be shown that the worst 1 _;}j
conditions regarding 2 sirgle active failure, stored water temperature, and :
cooling water tomperature have been selected from the standpoint of the overall >
€CCS model. ok
b. Contairment Stea~ Miring ¥ith S»illed £CCS water AR v

The spillage of subcooled ECCS water into the containment provides 2n additione!
heat sink as the subcoolec ECCS water mixes with the iteam in the containment.

The effect of the steam-weter mixing snoyld te consicered in the contain=ant g .’;?
pressure calculations. b

¢. Contain=ont Steam Mixing 'ith Water from Ice velt
The water resulting from ice melting in an ice condenser containrent provides an
additiona] heat sink as the subcooled water mixes with the steam wnile ¢riining ‘; p
from the ice condenser into the lower contairzent velume. The cffcct of the o b
steam-water mixing should be consicered in the containment pressure caleulations. E e

Pscive Heat Sinks 52,

a. ldentification
Tr> passive heat sinks that should de incluged in the contairn=ent cvalyation
rode) should be estadlished by identifying <hose structures and co=ionents within

the contain=ent Lhat could influcncC the 2ressure response. The kinds ©° struc-

tures aad compenents

Date on rassive heat
been used as 2 baesis

that shoule be included are listed 1n Tadic 1.

sinks have Scen co-2iled from previgus rPovives on3 "ive
for the simalified rode’ outlired h2las. This mgdzl i

/“‘\'

accentabio for ~iniryn containagnt pressure analyses for comsiryction der it
applications, end uniil such +éme (i.e., at she cnerating iicensc rtyiCa) LT3 8
complete identification of availadle heat sinm«s can B2 mage. Tais gisolviiag

approach has alse i
Section £0.46 (a)!

permit roviews, where a dstatled listing of “eat sinks wiimin 172 (onlaYTTENL

oen folicuad “‘or gicrating plants By Ticersees CoTIiyiNd wity
) of 10 €7 Part 5). fFor such cates, an¢ for €25%c.I300

often cannot de provided, the ©:l'owing procacure r2y de used LD =sael tm2 dessive
neat sinks within the containugoni:

(1) Use the surface area and thickness of tne primery cortainment steel snell or
steel liner and associated anchors ang concrete, s approcriate.

(2) Estimate the exposed surface arca of other steel heat sinks in accercarnce
with Figure 1 and assume an average thickness of 3/8 inch. } ;

(3) Model the internal concrete structures as 2 slad with a thickness of 1 foct
and exposed surface of 160,000 ftz. . P

The heat sink thermophysiza) properties that would de acceptable are shown in -

Tadle 2. b okl
' 6.2.1.5-4 L5

- —— . s g

-* B B

C L i 0 NS, .



At the operating license stage, applicants should provide 3 detailed list of

passive heat sirks, with aopropriate dimensions and properties.

{ ‘e
er 5

- following conservative condensing heat transfer corfficients for heat transfer

ve reat sinks curing the blowdown and nost-1oadd«n phases of

id 1 e . -\
ceident should be uscd (See Figure ¢
1 ' | d - ™ 14nm 3 2 P "n e AmAdsrmrin -
(1) uring the b dowr. phase, assume 3 ear inCrcas e conds 9 heat
. Canr -~ { . » 0 My, gesS _0OF U N *n -
! rransfer ceefficie f R ceiat™™ u/hr- -°F, at t = 0, to 3 peek
value four ¢ ¢ creater than the maxirym C2 culated concensing he2l transe
- S8 s e ed AC K)e . cesnm Tamam ~m " an
fer cocfficient at the ¢ of blow . using the Tagami correiét
£. 2 .o
ref. <, = . 0.562
= f
P\_ = . .} S ——
ax | %
o
. °J "
. a » s - N A 3 e nntfipip - /™ feo* _°¢
. where h_ e maxirum heat transter CO° cient, S*u/hr=-1tL -
AX
2 Y ranlan® ’ p ol X
Q = primary olans ‘enercy, ='W
3
V = net frnn \—_—-o,..‘,..- - -~a i
0o conta 't volune, Tt
t s time nterva to end o D down, SCC
P
(2 During snn=tern nost-dlowdown RUASC of the 2 jont ., craracLorirec oY
) tir anr . n® 2 T = 3 > ” r - “ e for
Ioad e a Ia s 9
—— g 2 3
.
\
)
/
.. ? r - b . a nf the 2 e (N - I nd At snd
* - . . nbiaep 3 P nad - ryac* »
4 y * v < - wff r .
;1 - . - srmante - PPN . - . J
b . “ . " . as cnal
(~'- b0 0 - a1ne 4 Jr £s
" t tr sier setween ac s raterials n oassive n st sinls $M 4 o 3 4
on Lthe a of - rapze 3 i1a at the 1toria . 2 2.
examp ¢ - “mnt ~Ar - ARrERT S nrtavfarp
: ;
1 10 CFR $50.46, certance L 3 for Emergency soling Syssems for Lightl wnater
’
Kuclear Power Re s * and 10 CFR Part 50, Appencix K, "ECCS Evaluatier Vode
i
1
> L ’ "y im Ron an Saf A F tie Cetanli went Draioc
! 2. r. Tagami, "inter Repors on Safeoty Assessment and Facilities Estadlisk ¢ Project
| Ya sand Fnads - 1QAS Y \ = - \ 1 8 - .- ~
in Jaoan for Period Ending wune 965 +) srepared for the National Reactn= 1eS%3'§
C ° Q 1344 f.nmiN] s ehpr ot )
Station, February <3, 366 (unpublished wor:
; 6.2.1.5-5
-




3. H. Uchida, A, Ovama, and Y. Toca, “Evaluation of Post-Incident Cooling Systems of Light-
Water Power Reaztors,” Proc. Third International Conference on the Peaceful Uses of
Atomic Cnergy, Yolume 13, Sess‘on 3.9, United Nations, Geneva (1964).
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TABLE 2

HEAT SINX THER:OPHYSICAL

R

PROPLRTICS

Dc*si&y
Material Iy fe
Concrete i 145
Steel 450

Specific Thermal
Heat Conductivity

Btu/1b-°F Stu/hr-fe-°F
0.156 0.92
0.12 27.0
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(1b air/1b steam)

Mass
Ratio

O

e T & —

P T I T Tl v P

89
20
18
14
10

7

UCHIDA WEAT TPANSFER COCFFICIENTS

Heat Transfer
Coefficient
(Bru/hr-ft-i)

{(1b air/1b steam)

6.2.1.5-9

rass
Ratio

3

2.3
1.8
1.3
e.8
0.5
0.1

Heat Transfer
Coefficignt
(Btu/hr-ft - F)

29
kY
46
63
98
140
280
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