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j D:cket No. 50-293
:
!

|

13oston Edison Company
ATIN: Mr. Maurice J. Feldmann

Vice President -

Operations and Engineering-

800 Boylston Street
Boston, Massachuse:;ts 02199

Gentlemen:
,

'Ihe enclosure to this letter identifies information that we require
i to co:plete our review of the ECCS reanalysis you will submit pursuant

to our Order for 1'odification of License dated December 27, 1974. Some
'of the infomation has previously been identified (e.g., potential bozen

'

precipitation for PWRs, single failure analysis), but has boen repeated1

here for cc::pleteness.
.,

.

Sincerely,
.

Original SiEU*d b#f '

Dennis L. Iiecann
Dennis 5. Iiemann, Chief
Operating Reactors Eranch 82
Division of Reactor Licensing

Enclosure:,

Required Infomation
(ECCS)

cc w/e.nclosure:
See next pago
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,'' * cc w/ enclosure:

,

[i.'JM.n
U/, || Mr. Dale G. Stoodley, Counsel

,'h, Boston Edison Company * e. -
4. 800 Boylston Street .;W.T. .I

, 's.,y jI Boston, Massachusetts 02199 ,.

'.n2. i
.'t;St |Mr. J. Edward Howard, Superintendent -

4 i

*;2.$ )Nuclear Engineering Department ,

Boston Edison Company ' $1' |.

,

' , ,Q.1 800 Boylston Street ,

3 Boston, Massachusetts 02199 . . .(,..
,.

.g

!. . , -*

p
rj Mr. J. A. Smith, Pilgrim Division Head . . ' -

B'ston Edison Company h$1 o
RFD #1 Rocky Hill Road ./M.' '

.-

1 Plymouth, Massachusetts 02360 ff.,[
.. . ;

Mr. Winfield M. Sides , Jr. ',k?
d Quality Assurance Manager

-

''
_'

Ji 800 Boylston Street
- r

is Boston, Massachusetts 02199
..

t
'

Anthony Z. Roisman, Esquire .

j Berlin, Roisman and Kessler ;.

y, 1712 N Street, N. W. ;

Washington, D. C. 20036 !'

.

1,

Plymouth Public Library-

North Street
Plymouth, Massachusetts 02360 .

,

f

Mr. J. E. Larson
Senior Licensing Engineer i

i

and Co-ordinator ;
iBoston Edison Company 1

RFD #1 |.
e * ::,

Rocky Hill Road ....

Plymouth, Massachusetts 02360 ;
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jL Attachment 1 g'. Q-

- .

h
f REQUIRED INFORMATION* p,

1. Brea1L Spectrum and Partial Loop Operation _ %. . W .
,

.

'i. J llt),.The information provided for each plant shall comply with the -

provisions of the attached memorandum entitled, " Minimum Requirements y
for ECCS Break Spectrum Subnittals." sjs

y.

29
2. Potential Boron Precioitation (?'.G's Only)

* |. _.yi4 "
^

d - .

The ECCS system in each plant should be evaluated by the applicant . j.r (j .

(or licensee) to show that significant changes in chemical concentrations ~?.
.

j
will not occur during the long term after a loss-of-coolant accident t- Mj

j (LOCA) and these potential changes have been specifically addressed by [M
Q

appropriate operating procedures. Accordingly, the applicant should N[J
J

review the system capabilities and operating procedures to assure that h,'$y;..
boron precipitation would not compromise long-term core cooling capability (ee

i

] following a LOCA. This review should consider all aspects of the specific ik*

j plant design, including component qualification in the LOCA environment in g;
l'.C's
i.W

J
addition to a detailed revicu 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. pN.-

, .. e
, '"

- - -

3. Sincie Failure Analysis'

A single failure evaluation of the' ECC3 chould be provided by the .

-

,' ., applicant (or licensee) for his specific plant design, as reouired by i

Appendix K to 10 CFR 50, Section 1.D.l. In performing this evaluatien,
:he effcets of a sint,le failure or operator error that causes any manually ,

.

centrolled, electrically-operated valve to ecve to a position that could-

adversely affect the ECCS must be considered.- Therefore, if this censid-
eration has not been specifically reported in the past, the applicants -

,

upcoming submittal c.ust address this consideration. Include a list of all j,_

of the ECCS valves that are currently r quired by the plant Technical 74'

Specifications to have power disconnected, and any proposed plant 4
modifications and changes to the Technical Specifications that mi';ht be
required in o-dar to protect against any loss of safety function cauced ..

by this type of failure. A copy of Branch Technical Position IICSS IS g#f
frem the U.S. Nuclear Regulatory Con =ission's Standard Review Plan is (.
attached to provide you with guidance. ,,

,

.The single failure evaluetion should include the potential fo. #

passive f ailures of fluid ystems'during long term cooling following a
'

LOCA as well as single failures of active components. For PtG plants, f'*

.' the single failure analysis is to consider the potential boron concentra- ['f
[..; 4

.

problem as an integral part of long term cooling. -, .-

n , .p ;|.
. 4. Submerged Valves _

The applicant should review the specific equipment arrangement with- N.E*

q in his plant to determine if any valve motors within containment will j:.-jd
i become submerged folloking a LOCA. The revicw should include all valve Tk.Mi *

.

mot. ors that may become submerged, not only those in the safety injection hif4
system. Valves in other systems may be needed to limit boric acid con- IJ M
centration in the renetor vessel during long term cooling or may be BUTS

*

gn-

g:gj required for containment isalution. IMO8 393 .

4

f: M '.
M M<.
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E The applicant (or licensee) is to provide the following information. for q:r.s' '

O each plant: 52 ' 9

[J,M[g
>r .. . ,q

(1)- Whether.or not any valve motors will be submerged following a LOCA in
" 3 ,#the plant being reviewed. ,

.

. . .,.,2
. . .

Yq.; (2) If any valve motors will be floa.ie,d in their plant, the. applicant (or ~.

licensee) is to: -M
7 .c.

i (a) Identify the valves that will be submerged. ~. ;c:Q ,
-

.

o .6 . 1
1 (b) Evaluate the potential consequences of flooding of the. valves

QJ |
-

~

Q., for both the shcrt term and long term ECCS functions and %.-

1 containment isolation. The long term should consider the J:ffj. potential problem of excessive concentration's'of boric acid in ;g y.

H PWR's.. r F
:. .. -
4 (c). Propose a interim solution while necessary modifications are f ?|?;.'
j, being designed and implemented. (currently operating plants 'Q
h only). .

. . . . .

Q (d) Propose design changes to solve the potential flooding problem. . ,@y, ia m

0 5. Containnent Pressure (PWR's Oniv) IF

The containment pressure used to evaluate the performance capability of
Li the ECCS shall be calculated in accordance with the provisions of 'I I-

h Branch Technical Position CS3 6-1, which is enclosed.
p !. ;

-

d 6. Low ECCS Reflood Rate (Westinghouse NSSS only)
|-

-

Plants that have a Westinghouse nuclear steam supply shall perform .

;
their ECC3 analyses utilizing the proper version of the evaluation codel,7,

as defined below:
1
4 .

; (1) lhe Dece=ber 25, 1974 version of the Westinghouse evaluation
I model, i.e., the version without the codifications described in ,

S.[ VCAP-8471 is acceptable for previcusly analyzed plants for which
,

,' the peak clad temperature turnaround was identified prior to the .

reflood Tato decreasing below 1.1 inches per second or for which -'

,

[ the reflood rate was identified to remain above 1.0 inch per
,

1 second; conditions for.which the Eccomber 25, 1974 and March 15, *

!1975 versions would be equivalent.

j (2) The March 15, 1975 version of the Westinghouse evaluation model I.
j is an acce.ptable codel to be used for all previously analyzed f
f plant:, for which the peak clad temperature turnaround was identi-
j fiad to occur after the reflood rate decreased below 1.1 $nches

L) per .econd, and for which steam cooling conditions (reflood rate -
' - ~

q 1ess than 1 inch per second) exist prior to t.he time of peak clad .

temperature turnaround. The March 15, 1975 version will be usedy ',
.

for all future plant analyses.*
._

'
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MINIMUM RhIREX$NTS FOR ECCS BREAK SPECTR$ . ~ SUBMITTALS.hh
*

p.. x ,'~

yps.p .
-

q I. INTRODUCTION
-

..

,. . @
-.. The following outline shall be used as a guideline in the evaluation of LOCA W
k These guidelines have been formulated forbreak spectrum submittals. 1 p.;8

contemporary reactor designs only and must be re-assessed when new reactor j|.{';
.

,

| -

concepts are submitted. iO
g bj

The current ECCS Acceptance Criteria requires that ECCS cooling performance
be calculated in accordance with an acceptable evaluation model and for a %p W

-

.t,

number of postulated loss-of-coolant accidents of different sizes, locations
.~

.J M,'
.-and other properties sufficient to orovide assurance that the entire soectrum h5 7

' .

In addition, the
of postulated loss-of-coolant accidents is covered. E MY
calculation is to be conducted with at least three values of a discharge

(C ) applied to the postulated break area, these values spanning
k

.M

-
'

J O-1 coefficient D

l the <ange from 0.6 to 1.0. t. ,. 9, .r.
W, .

Sections IIA and IIIA define the acceptable break spectrum for most operating h9
2 .

Secticns. IIB and IIIB define theplants which have received Safety Orders. | 7 T.*:
;

break spectrum requirements for most CP and OL case work (exceptions noted
N

73;;
Sections IIC and IIIC provide an outline c f the mini =um requirements f' |?I later). Such a complete break spectrum

for an acceptable complete break spectrum. p [could be appropriaccly referenced by some' plants. Sections IIID and IIIE -

,

provide the execptions to certain plant types noted above.
-

,
.

A plant due to reload a portion of its co're vill have previously submitted all
g
;

,

'

or part of a break spectru= analysis (either by reference or by specific_

If it is the intention of the Licensee to replace expendedcalculations).
fuel with ncv fuel of the same desiga (no =echanical design differences which
could affect thermal and hydraulic performance),.and if the Licensee intends
to operate the reloaded core in compliance with previously approved Technical

.

i

If the reload core i H

Specifications, no additional calculations are required. k
ddsign has changed, the Licensee shall adopt either of Sections IIA or IIC, I s

as appropriate to the plant
or of Sections IIIA or IIIC of this document,The criterion for establishing whether paragraph A or Cf, ;#

type (Sk'R or Pk'R). |

shall be satisfied vill be determined on the basis of whether the Licensee [ .(..,

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

k' hen ;%
been modified as a consequence of changes to the reload core design. L .! *
the reload is supplied by a source other than the NSSS supplier, the break f.7 - :
spectrum analyses specified by Sections IIC or IIIC shall be submitted as aAdditional sensitivityE.

type, BWR or Pk'R) .minimum '(as appropriate to the plant f.
,

studies may be raquired to assess the sensitivity of fuel changes in such areasj ,

h
as single failures and reactor coolant pump performance. [ . . .:

.

..

..f
II. PRESSURIZED WATER REACTORS

,.
.,

+

Operating Reactor Reanalyses (Plants for which Safety Orders were issued)
e ,",n. :-
%. yJ A.
'.c i,_

If calculational changes * vere made to the LBM** to make it whe>lly inq SQj-

j
Y~S

* Calculational changes /Model changes--those revisions made to calculation:1 .7.f
a

''

techniques or fixed parameters used 'for the referenced complete spectrum. Tf7
c

?{;
m.i .;,

**LBM--LargeBreakModel;SB{t--SmallBreakModel ,

y:m(
.

: .
.

.8 y..y 0,%"., .

_. " '."3,..'
. .cy

d: . . . . . *'''c , . * , . .-e . , . , ,
.

, .v.. . ... , e

;: - .L--** *
...'.'8 ,
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-
.:

.:$: 'conform:nce with 10CFR50, Appendix r, the following minimum number of break ft.59:
- .

;

sizes should he reanalyzed. Each sensitivity study performed during the
d)- development of the ECCS evaluation nodel shall be individually verified as I!?[f.k

remaining applicable, or shall be repeated. A plant may reference a break 7Q.$
j~ ~ dB;.?'

spectrum analysis conducted on another plant if it is the same configuration ')$
and core design.

' ' ' ,%c -
-

A

1.. If the largest break size results in the hithest PCT: C,7
r

.- .;?:",j ..

4 -Q q
U. 'a. Reanalyze the limiting break. ,g<

*

b. Reanalyze two smaller breaks.in the large break region. ,J %'

;] 9,

'.i 2. If the largest break size does not result in the highest PCT: ,-OQT'
" N J.

% 2. . ': s' ' .
' a:BReanalyze the limiting break. d.Cy

.

', a.

Reanalyze a break larger and a break smaller than the limiting .D.h
[N] b. ' G f"
a break. If the limiting break is outside the range of Moody @multipliers of 0.6 to 1.0 (i.e., less than 0.6), then the limiting

break plus two larger breaks must be analyzed. j, . -,

n. -7

If calculational changes have been made to the SBM to make it wholly in [
-

small break 1;conformance with 10CFR50, Appendix K, the analysis of the worst
(SBM) as previously determined from paragraph C below should be repeated.'

.

New CP and OL Case Work
*

-

B.

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

...

.

below, execpt for the following: .\..

, .

t

1. If a new plant is of the'same general des'ign as the plant used as a g .

basis for a referenced complete spectrum analysis, but operating F-u .

parameters have changed which would increase PCT or metal-water
^

..,

0
.

reaction, or approved calculational changes resulting in more than 20 F f
-

*

change in PCT have been made to the ECCS codel used for the referenced [ ^ ,^,
complete spectrum, the analyses of paragraph A above should be provided r: -

[0
'

.

plus a minimus of three small breaks (S3M), one of which is the
-

. , .

transition break.* The shape of the break spectrum in the referenced. EJ'analysis should be justified as rcrasining applicable, including the "

sensitivity studies used as a basis for the ECCS evaluation model.
.,

,

>q

:: 2. If a new plant (configuration and 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 basis for a referenced ce=plete _

spectrum defined in paragraph C, and no calculational changes resulting g.in more than 20 F change in PCT were made to the ECCS model used for ,'.: 0
d

~ the referenced complete spectrum, then no new spectrum analyses are M[required. The new plant may instead reference the applicable analysis. ,

t. -

~
,

|a . .R
''

3
-

, , . . .

* Transition Break (TB)-that break size which is analyzed with both the (.: .
1

:1 'S.
,.

4- LBM and-SBM. y
'^' '

3 : a' .:y' ,

'n
*

, ,

* * 't { * * * * *m*,?- *y.._, ,.. .. , , , , ,

* *$$' } .Y., . ****,[*[ , , , ,

^ -
,

-- m, 7,.. _.

,; ' [:~" ~ -r -



n@pf% WLL 3.G. 3 2 g ; i
. _ _

a p.; .4 g., . 3 ,c

.M... .a .. . u .: < ~ : : .,J ..; p L .u.z:9.3 g 6y;."';.y , ,' - -
..

.

-

.

, . - ;;-:( . ,: ,. ,
,

p,.; -3- ( T. , N. ;. ,

!
-

- p:: 2, ,
a.

g. i:e- . .

3 r .. . . . e- .

; Minimum Requirements for a Complete Break Spectrum I '3[.

.C,
.

[.c .%) n
*

h Since it is' expected that applicants will. prefer to reference an applicable h fr-kE
; '

5 complete break spectrum previously conducted on nother plant, this
paragraph defines the miri-um number of' breaks required for an acceptable. $4

' complete break spectrum analysis, assuming the cold les pump discharge is hjfd~

established as the worst break location.. The worst single failure and F 6.5
,

-

worst-case reactor coolant pump status (running or tripped) shall be f.h'

j- established utilizing appropriate sensitivity studies. These studies tp.'y

should show'that the worst single failure has been justified as a function MN
of break size. Each sensitivity study published during the development '5.$,'

..,

a of the ECCS evaluation model shall be individually justified as remaining -'

applicable, or shall be repeated. Also, a proposal for partial loop gj.

operation shall be supported by identifying and analyzing the worst break i. A h
;! size and location (i.e., idle loop versus operating loop). In addition, k.yi*

suf ficient justification shall be provided to- conclude that the shape of f.N3f1
*

the PCT versus Break Size curve would not be significantly altered by the L Jed.f ,
'

partial loop configuration. Unless this information is provided, plant hd.);
'

Technical Specifications shall not permit operation with one or more Q::t;

j idle reactor coolant pumps. h. . fr. : -g

L
It must be demonstrated that the containment design used for' the break r.. ' /y.

' - -
'

spectrum anal'ysis is appropriate for the specific plant analyzed. It ,

should be noted that this analysis is to be performed with an approved p ,

evaluation model wholly in conformance with the current ECCS Acceptance ,'.
-

,

L ._
Criteria.b

r

J
.

h 1. LBM--Cold Leg-Reactor Coolant Pump Discharge ,

s .

a. Three guillotine type breaks spanning at least the range of [f
*

Moody multipliers between 0.6 and 1.0. -

b. :.
= - . .

L b. One split type break equivalent in size to twice the pipe .
,

cross-sectional area. !.
l' .:

.%,.'c. Two intermediate split type breaks.
..

f,p[,d. The large-break /small-break transition split. ,

e. n?

2. LBM--Cold Leg-Reactor Cociant Pump Suction f ., . !
~

y

c .
Anslyze the largest break size from part I above. If the analyses in Q ". t

P-[part 1 above should indicate that the worst cold leg break is an
~

i/.'intermediate break size, then the largest break in the pump suction, ,

should be analyzed with an explanation of why the same trend would p
not apply. ,.4

.'. r : . ,

3. LBM--Hot Leg Piping Pftec
.

.

k;
> :m. ..

Analyn the largest rupture in the hot les piping. ' ;g
1/d
a''

., g..
9 .;...

-

, .,N*-
- - ,

-

Qy1- . . . . .
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4. SBM-Splits W
6.One of these breaks must

Analyze five different small break sizes.The CFT line break must be Eff
.

include the transition split break.This break may also be one of the five ":9j-
Q'$

[ analyzed for B&W plants.
I small breaks. ||{5}|(~

*

k h. @a
. .

:
i III. BOILING WATER REACTORS- > ... ia: e

9. W '
The generic model developed by General Electric for BWRs proposed that split

::
> K

and guillotine type breaks are equivalent ,in determining blowdown phenomena.[. the break. area may be .4'

The staf f concluded this was acceptable and' that] '9
the vessel nozzle with a zero loss coef ficient using a two' #1

4 considered at Changes in the break area are equivalent to -

j phase critical flow model. .
;

changes in the Moody multiplier. L: -aj $Q
The minimum number of breaks required for a complete _ break spectrum analysis,3 d.

assuming a suction side recirculation line break is the design basis accident1 ' di/
(DBA) and the worst single failure has been established utilizing appropriateJ Also, a proposal for SS
sensitivity studies, are shown in paragraph C below. j
partial loop operation shall be supported by identifying and analyzing the worstf 'yIn addition,
break size and location (i.e., idle loop versus operating loop).

.j the shape of the si,

sufficient justification shall be provided to conclude that3 "

PCT versus Srcak Size curve would not be significantly altered by the partial]
Unless this information is provided, plant Technical'

j;.loop configuration.
} Specifications shall not permit operation with one or core idle reactor

}]
coolant pumps.

BWR2, SWR 3. and BWR4 Reancivsis (Plants for which Safety Orders were issued)A.o

If the referenced lead plant analysis is in accordance with Section III, [~

.

y

paragraph C below, the following minimum number of break sizes should be[the lead plant analysis is to be
reanalyzed. It is to be noted that,

(
performed with an approved evaluation raodel wholly in confor=ance with i
the current ECCS Acceptance Criteria. A plant may reference a breakif it is the sa:e confizuration i

'

spectrum analysis conducted en another plant ! ~~"
t. .;

t and core design. ! -
( t
i

'
'

Each sensitivity study published .during the development of the ECCS
evaluation model shall be individually justified as remaining applicable, | _

!.

I or shn11 be repeated.
-

I

M 1. If the larcest break results in the hichest PCT:
.

' :
. ,

Reanalyze the limiting break with the appropriate referencedj a. *

single failure.
f t.

Reanalyze the worst small break with the appropriate referenced, WW; .gb.'
P . .

E single failure. L-
-

Reanalyze the transition break with the single failure and model [f %
T

c.
that predicts the highest PCT.

V( .r o ~ ,

:
~ . ,,j s, ~i

n .

L- , , ., , *m - s. . . , . . .
' "- " r cr - r, ,, ;, m 7 .g . .,,7 . p.

- - . 'w . ..
f

_ ,
^

_ e
. ,;

, {' * -
m - c_ a. -c r?.n pg _,.-.g,.. j.,y



= y.m%% m ._ ~ " ~ , *? - Gey
,

- - . - ""

[ - -w. :. 2 - . .v.2
*

* ,, , , , ,-- -
p , - -"2

7 .. .

-5- .

.

O..$ fl.- %:. Q'
-,..

.
' ...

(;Q-n.r
ru). If the largest break does not result in the highest PCT: * . ,-I ~-2 ..

Reanalyze the limiting break, the largest break, and a smaller break.
" y. .-

:!
-

4.
.

. ;.x.
. a. s m aj

If calculational changes have been made to the SBM to make it wholly' in
iMf,

j conformance with 10CFR50, Appendix K, reanalyze the small break (SBM) in
g,
"CEy accordance with Section IIIC. ' 35,:*

:.i m
4 . F, M

B. New CP and OL Case Work { .,4***)
v.py

A complete break spectrum,should be provided in accordance with Section III, p.g%.

pg,x'.
'

paragraph C below, except for the following: J..' *

If a new pl' ant is of the same general design as the plant used as a ('i.'Jc@;

basis for the lead plant analysis, but operating parameters have %].7iij..
1.

.

changed which would increase PCT or metal-water .ceaction, or approved y;c {i .

s- calculational changes have been made to the ECCS model resulting in p,J
more than 20 F change in PCT, the analyses of Section III, paragraph A

*

, y
0

above should be provided plus a minimum of three small breaks (SBM), |fdG.

The shape of the break spectrum QQ*

one of which is the transition break.
in the lead plant analysis should be justified as remaining applicable, [:g -

3
Hej including the sensitivity studies used as a. basis'for the ECCS rn [:t'

t. . heevaluatien model. '
,

U ^,

(configuration or core design) is applicable to all-
,2. If a new plant to the generic

generic studies because it is the same with respectg

plant design and parameters used as a basis for a referenced complete ....

spectrum defined in paragraph C. and no calculational change s resulting
.i -

! in more than 200F change in PCT were made to the ECCS model used for the
] then no new spectrum analyses are required.
4 referenced complete spectrum,

The new plant may instead reference the applicable analysis. ; ,

r

h
C. Minimum Recuirements for a Comolote Break Spectrum T '. <,

.. -

Tnis paragraph defines the minimum number of breaks' required for an
i

This complete spectrum analysis is ';
acceptable complete spectrum analysis. ,6
required for each of the lead plants of a given class (Bk32, Sk33, B'3, hi'

-

Bk'RS , and Sk36) . Each sensitivity study published during the development
of the ECCS evaluation model shall be individually justified as remaining i-| @

:,. .,

;
applicable, or shall be repeated. y..

5 g.
Four recirculation line breaks at the worst location (pump suction or ;f.

[ 1.
discharge), using the LBM, covering the range from the transition

- ~;T,

;d"

break (TB) to the DBA, including CD coefficients of from 0.6 to 1.0 7

^ f. "
'

.. .

times the DBA. %:,

a

[f!
r

Five recirculation line breaks, using the SBM, covering the range -%$' 2.
from the smallest line break to the TB. .,::

g%_ .,: -;3
u.

3 The following break locations assuming the worst single failure: .

4 3.
G$y,p

a
(,1

-

largest steamline break
- 7.W] a.

df3
b. largest feeowater line break ph;

[s ' 'd;:w '.a.

'l , .
,

# ~W ,

d ,r - y: ;.n.3
,

j
' * ' ' '

. g
s- v ... - ' ** ~ .1 '' ; e ,,,

,
, . , , , , , , , , ,

-

,
, , .

-
-(_ ~ *" * -.

w. , _ , , _ _ ,
.3 m:, ,.m g _ _ _

,

.. . . .m a _ . ~;~? ,:
- - - .



_, ^ Ky: - L u ' "'M. , =96@.9Wyp;,g;ga gzn;-~Y u w.n -
.

. , , . . _

7 .

:: :, , .. : .J'. .

. . , - .} . . . . .. -,u . . . . ...
. . . .. . .s .

[ ' , ' .. . . .,.
- ) ,_ ; ;. . . . . .

' . ' -, ,

, p;3 - _,_
! . . . ..- .: <

j
y.. G.:

-
. ,

n. hib]b
* -

.

,5 - f '', . *t ., r.N .

- largest core spray line break
(5,e/h .
s;L%

|
: c.

largest recirculation pump discharge or suction break (opposite ' 2"?!
-

i d.
v.C$2

-

3
sid.e of worst location)

. . >.

If-57.@.

3 ~.is-<
%

D. BWR4 with " Modified" ECCS 9 7.,.

U i:d.r . .

< .

Same as Section IIIC. p/C-

Nip1

]} E. -BWR5 p.9-.

a . - [.| ~
.

[p:~ ,,J.

Same as Gection IIIC.1

S
, - 4-

d F. BVR6_
.

*

1- MM.

Same as Section IIIC. h . m.
<

1 If ' |p. J.?-f-

ii IV. LOCA PARAMETERS OF INTEREST * y' m .' 1

f. ::cp ' .. .
1

.

On each plant and for each break analyzed, the following parameterss .

i ; p,'| ,
(versus time unless otherwise noted) should be provided on engineering

..

.
A.

I ~ l'.7 . '
graph paper of a quality to facilitate calculations. - -

,

c.
,

,' -

-Peak clad temperature (ruptured and unruptured node) L
'

'.i

t ('
.

s"
- 2eactor vessel pressure

t

--Vessel and downcomer water level (PWR only),[

;

--Water level inside the shroud (BWR only)
'

.

, ,.

' --Thermal power ,

d --Containment pressure (PUR only) -

f' .'

For the worst break analyzed, the following additional parametersB.
(versus time unless otherwise'noted) should be provided on engineering

| . . ,4
' ' '

The worst single ;
'
.

graph paper of a quality to facilitate calculations. |in
failure and worst-case reactor coolant pump status will have been b^*

established utilizing appropriate sensitivity studies.,

!.
iz
,

-Flooding rate (PWR on yl) -

Y.-

,t

$ -Core flow (inlet and outlet) .p
! i'0

--Core inlet enthalpy (BWR only) i-
.

,

7 ,, . _

3: -Heat transfer coefficients p; . **

. ,1 1.3
-MAPLHGR versus Exposure (BWR only)

-Reactor coolant temperature -(PWR only) , . , .
c'

s.
.

, _

- Na'ss released.to containment (PWR only)
<

. g*l .
o v. e.<

1' -Energy released to containment (PWR only): . , . .,

s.

.

*" * >' ' "W'F ;M M - y e y . . - - .,.
*% .-N# 9 9 e g,A ,g ,

_ 'A ' ~*
---

. ;..//,'g ;g.cfj;.g .. , . ;-gQ. a , g

[, . . _ ' - - - - , n-Z1"#* au T, -- .* ' . ,



_ .. . [ * F'= W ,. Q p y ; ..>.n w a.,.z. . q ;, .a
.
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--
'

y'7 ^^ ^ ~ ~ ~ ., .
~

.{ < .:f.._ ._ , ~ - - s- s =: : , ,.

- -

.
-

.

(i,
7 ,_ ..

I
.; _ gc,, *a.,',*

,

. ( 7-|*, . \ ,*
"

;"b
.

. .x-g- -

-PCT versus Exposure (Skt only) %}:h
' -

(Pkt only)- , D'O
.. -Containment condensing heat transfer coef ficient .::M.

95:
K
>

. y;/.C
! .-Hot spot flow (Pkt only) ;?t*

.jif,:-L

-Qual'ty (hottest assembly) (Pk3 only) eg ; ,'

< ,

i r ..

Mf *k.f1~:--Hot pin internal prensure . yh:,

Py9
- Hot spot pellet average te=perature -:-h{'

g" j$f;
. -Fluid temperature (hottest assembly) (Pkt ,only)

'

, ;9

. 3. .; r g

A tabulation of peak clad temperature and metal-water reaction (local ,ig
.

C.
and core-wide) shall be provided across the break spectrum. 'fnQ*,g

,

Agp.a
_q

_

<

Safety Analysis Reports (SARs) filed with the NRC shall identify on 25'.
*y.

.j cach plot the run date, version number,.and version date of the computer 4/g|D.

Should differences exist in,- model utilized fer the LOCA analysis. current code listings made f;[ h
%

j
version number or version date from the costavailable to the NRC staff, then cach modification shall be identified| .1J

]' with an assessment of impact upon PCT and metal-water reaction (local
'

'

and core-wide).
.

events occur shall be (.1 .g

A tabulation of times at which significant) u
The following: - E.

provided on cach plant and for cach break analyzed. i' '
I

events shall be included as a minitum:i

1

--End-of-bypass (P'.?R only)
-

, . . _ . .
'

r
i

--Beginning of core recovery (Pk2 only)
*

., _

--Time of rupture

'
.,

--Jet pumps uncovered (SkT only) ,3.

-MCPR (BkT only) m.. ;g
: .', -

.--Time of rated spray (Bk2 only)
, _.r ,

, . .

, . s.
,_

--Can quench (BkT only) r . ., .:,
*

s

.: ..

--End-of-b lowdown : s. :*

--Plane of interest uncovery (Bk3 only) ,.y
:;.:

,

t,
? m

:u?ir |i
'

2 n,;

( ~ .: ,

; In

~..-

-

. 'u .
...e>

,

>:

kI
.s ,y _. :('

. . - , .

y
- t - fn

"
--

_ , :1. S.,~'
'- [ 7 .; -- --'' '

;
~ . ~ ,. . c. ~ . . .
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Possible grouping of plants for the "'is
,

purpose of performing g'eneric as well 6[- "y'
]''

as individual plant break spectrum analyses.a .

l<
. . ,. . . - .

r.
b4 *

s , . i. .

:. .4 . 2
,1 - F, 2;.:-

,

. . .
.r. . .

i!. .

, . ::.:
*.1 - ..

? |. J . .y '-
..

-
.. .

-, .
*(.

t . . . ..
.

.
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.
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APPLICATIONS _~
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! !. , , , - |
A GENERAL ELE'CTRIC v.: : a .- [

-

b

..[fiS '!

BWR-2 Oyster Creek -- LP* Complete spectrum reovired. (IIIA)** [.f ],*

. .: .

Nine Mile Point -- Reference only required. (IIIA) bd'
|Q+: ,

.

BWR-3 Quad Cities 2 -- LP* Complete soectrum teouired. (IIIA)** pt-y) g. g .
.3. 2511 > . .

r: ;.
g v, w,.

:. .
<-

t.) -- IIIA - 3 breaks required,

3 Millstone ~ i: a

!
2011 S4

j Monticello -- IIIA - 3 breaks required-

t

' 1670 ,f; q ~ ,,

I Dresden 2, 3 -- IIIA 3
May reference LP y J.

,)L2527 r!. J. .4 . -

Quad Cities 1 -- IIIA O. e4

] 2511 f.4
4i Pilgrim -- IIIA - 3 breaks required

F ,. ;
1 1998
.

LP* Comolete soectrum reovired. (II!A)** i: .

BWR-4 Without fix Hatch 1 i---

2436{ >

.-,

*i

1
*

~ ~ Peach Bottom 2, 3 -- IIIA Comolete socctrum reovired. One
3293 ray reference tne o:ner. ;

,

Browns Ferry 1, 2, 3 -- IIIA j
4

3293 ''

-- IIIACooper
<-

2381
-- IIIA f.

f3 breaks required.
Fitzpatrick

.' Hatch 1 Tay serve2436
.

Duane Arnold
-- IIIA - 3 breaks required .

as a reterence
1658

Hatch 2 -- IIIA for the others.'

'

2436
Brunswick 1 -- IIIA,

; ~.

2436 t'
' Shoreham -- IIIB _

,

', Fermi -- IIIB -

::

-- Newbold -- IIIB ,
r . . .

"{ .

. . 'p.
,

..

* Lead Plant u
b., ( . ,,04:' ..

spectrum not wholly in conformance with 10CFR50, g ;yiw
f ** Original break p 1

Appendix K. e. . .,,

$
m 9"

: . k ..[
$

' ,.
,

.

,

k .'' . .L.

; ..
t. .

' V-
. . . . . . . . - , . . .., , .

3 *' n x . .gy-y:. 7.-~ : . .
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(,M_:.nh5as.sg .gv;7 - _ . se. .ms: .
. ; ,7- 7 ,4 s= ..g,he. m.g,,j;,,,. m -- <

. g .g. . ~ . . ,
- 3 .

,, , , , ,

q. ,)
, _

...%j, . g.,. ,-
. .~- . . . - , '-- w .: - .

. . .
; c:~ _ *a, ,

<
' '" - q:, ,-

y :

.j, -m
.

. p .-e _

{.. . N.,, -:.

--i[.IA - Comolete snectrum F.yyM
, - 2

w# With fix Brunswick 2 (Lead Plant)
-

'.S-c reautrec.**y) BWR-4 -
2436 yr%a.-:> -*

4-; IIIA - 3 breaks required (Lead Plant can be
~ jfQ:.-

. g',.|,6..';
t. Vonnont Yankee referenced, if--

|I- Browns Ferry * 1, 2, & 3
. l''eg1593 \ appropriate) ,

-
,. a . .

[gff;
.

. Peach Bottom * 2, 3 ) See preceding page ;a a.m.
..p h.i.j -

'

Fitzpatrick* / G'.?.7
i.,. "Mj$
3

IIIE - Comolete soectrum reoutred.
- m.y

d eum1' BWR-5 Lead Plant _
--

,

e J:-i.-

M %fs1 Nine Mile Point 2 -- III8 Complete spectrum required. .iW
)" \ (Lead Plant can be referenced

.

( by other BWR-5 plants, if :g%'.'f2IIIBLaSalle 1, 2 --

4 q
IIIB appropriate.) )~M[ Bailly --.

:$$
]W IIIB cp,

Zimmer
--

c.;w%m.y .
' -

i-
' Susquehanna 1, 2 --IIIB)., ,,_

IIIF - Comolete soectrum recuired. h.[ ' *yp, .

BWR-6_ Lead Plant _ .

!

--

- --

, IIIB -

3
Grand Gulf --

. .

IIIB
-

.a Black Fox --

"
.

J Barton 1, 2, 3, 4 -- III.B Comolete spectrum recuired. (Lead
1 Plant can be referenced by other ! ,

9 IIIB BWR-6 plants, if apprcoriate ) :Perry 1, 2 --

;
,

IIIB . . ~Clinton 1, 2 --
'

y

.~.

IIIB -Ocuglas Point
,

--

i
-

IIIB b.Hanford 2 --

'. k, . -
Skagit 1, 2 -- IIIB ?O , , - -

F
~

-- IIIB
}- . -Hartsville
1, ..

- IIIB ' %

Somerset
i.*

IIIB .p..
Si River Bend Station

--

i-'

k '-
'

Allens Creek -- IIIB M. . ,p
j

5-2.mx.
May or may not have the LPCI fix

-

, :..:
g.~, !,

Original break spectrum not wholly in conformance with 10CFR50,-35
' *

** ;m:. .: Appendix K. 'i.
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PLANT SPECIFIC' @l -
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-- IIIA Complete spectrum required. -
'

' 0yster Creek . .. c..
.

,, n .- . :; > ,
"

Nine Mile Point -- IIIA - }s4'

a ' . .-

.. = -
-- IIIB M'

L Limerick 1, 2
.1-

-

. - .
a

! ,, ,
a

-- IIIB -

'

'8 Hope Creek L' ;, : 'r' ': -

a i.a
,50 L ' .c i, i . -

- IIIAHumboldt Bay 'O [;
; , ., ..

,, x.n .
-

-- IIIA$
>

i Dresden 1 ;c
!- a ,:ea,,

R -- IIIA - -

L Big Rock -..r
. -

'

. .. -

. . .. ; ' ,-
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p
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BRANCH TECH'!! CAL POSITIC!! E!CSB 18 aIb

.

p A
APPLICATION OF THE 5!*:0'.E TAILtRE CRITEDIC'; 10 %'.'JALLY-CCNTROLLED

(# ' ELECTRICALLY-CP3ATED VALVES pu%ir. ggp
....

: #d.Q
s , : .4.' rj.

.' M'?.

A. BACKG:..",;:0 -:
Fl Where d singic failure in an electrical syste ' can result in loss of capability to perfore. g[-4

. .
.

j.,
e safety function, the effect on plant safety tot be evaluated. g%{

1his is necessary regard-
j

less of whetner the loss of safety function is caused by a co::ponent failing to rerf;ra a a:
,

rtquisite r.echanical riotion, or t,y a co ponent perforning an undesirable r.echanical otion, f(
*'j.

- C 6*-1

1
.. c.p.

'

J]', this position establishes the acceptability of disconnecting power to electrical co ;onents . L}}f

*W. f..of a fluid system as one reans of designing against a single failure that might cause an un-
4, . These provisions are based on the assv ption that the c0.;oncnt" < 7,17

desirabic co ponent action. / 5
,

#
4

h-
is then cQuivalent te a sinitar corpc ent that is not designed for electrical 0;cration. . ..g .

c.g., a valve that can be opened or closed only by direct canual cperation of the valve.
" ,y ,

,
2 ''

They are ahu based on the assu ptic. that no singic failure can bcch restore r er to the
band cause rectanical r.otion cf tie cc p:nents served by the electrical,

electrical sys'ra i
*

The validi'y of these assu .otions should I;e verified when a:.olying this p;sition.systa ,.
. i

'
14 P D A':".9 *.i.t.".' .1.C A.L .r.".51- * 0.*;.q i.

- . ....

Failures in both the * fail to functien" sr.nse and the " undesirable functi:n* se-se of
n.

1;
corponents in electrical syste s of valves and otner fluid syste c occe'.ts s'0.,1d

*
'

be considered in vesigaico actinst a single faildre, even t5:uch the valve c.r et'.er

.

fluid systen co ronent sy not bc called u;:a to fsnction-in a ghen saft,tv c.cratiorel - i,-

,1

;
sequenC;.

2. Where i* 15 deter-ined that failure of an cic:trical sysic~ cc renent can : M c
undesired rechanical otion of a valve or ettee fluid systet c: r: rent a.d inis ,.-

irotion results in loss of the syste, safcty function, it is acecpt:51c in lieu cf
J:,,

design ch!nges that also ray be a:ceptable to discennect pNer to the electric systeas
of the valve or other fluid syste. 4: penent. The plant te hnical specificatiens should ' . , .

1 ,

include a list of all electrically-uperated valves and the required positio"s of these ,- ',,

'

valves. to which the require"cnt f< - removal of electric power is applied in creer to ].,.
v..

satisfy the single fa'ilure criterion.
~

-
.

Electrically ocerated valves that are classi#ied as " active" valves. i.e.. are required .1
3.

to apen or close in various safety syttc eperational sequences, but are ranua11y- ^ \. ,
*

il controlled should be operated from the .ain control roon. Such valves etay not be Y
included anong those valves from whict .e.ver is renoved in order to eeet the single M.4,

_' failure criterion unless: (i) electrical power can be restored to the valves from the w.S

L.
* main control room.(b) valve operation is not necessary for at least ten minutes @-

following. occurrence of t!.c event requiring such operation, and(c) it is demonstrated -}-y,

d { WS*

.%<

t vzu
, 1 - '.;
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,

'
L ,

. . . .f -

. .. .. ,.

..h. ('
~~

.F *
.

" .r. ~.
.

. . ,.
,

that there is reasonable assurance that all r.ecessary operator ac' ions will be per-- ../ ''$*

k.
* forced within the tire shown to be adeavate by tre analysis. The plant technical ..,

. /.. s. ' . '
..

g specifications should include a list of the required positions of manually-controlled.e
i *

[
electrically-operated valves and should identify those valves to which the require- . ..,

ment for renoval of ciectric power is applied in order to satisfy the single failure - fj*
'

criterion.
-

'
".

4 When the single failure criterion is satisited oy removal of electrical power fro- , ,

~'
valves desc'ribed in(2) ar.d (3), above, these valves should have redundant position ,j o

indication in the rain control room and the position indication syster should.itself, t._,..- _

f;:
_ceet the single failure criterion,-

'A

5. The phrase " electrically-operated valves" includes both valves o crated directly b/ an ' ' h j|r . "''
\.e

- s cicetrical device (e.g., a estor-operated valve or a solenoid-operated valve) and those .| /
''

'g valves operated indirectly by an electrical device (e.g., an air-o:erated valve whose -

air supply is controlled by an electrical solenoid valve). - ' . ' .
;

1

,

1 ~.. i
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BRANCH TECH *{! cal. POSIT!0:1 058 6-1 5' ' -

m*s . ,t.wt..~.0,
*

MINIMUP. CO? ital!.''.ENT PRES 5'RE MODEL
Ij-j;f@

} FOR PWR ECCS PERf0R*'R;*E E!A'.tJATIO*I g[J.y
[ M,

A. 8ACK"RO'.":3
m :. .r;
V.h.'')Paragraph I.D.2 of Ap;cndix K to 10 CFR Part 50 (P.ef.1) requires that the containt.cnt v ''.

pressure used to evaluate the perfornance capability of a pressurized water reacter (POR)'
:;_ fI

.

. '

l c=crgency core cooling syster (ECCS) not exceed a pressure calculated conservatively for
." 2; .. g...g ,

*
: -
t

. i

'.W,....
It furt"cr requires that t'.c calculation include tr.c ef'ects of operatien of

@:. . . ',. !that purpose. a- ,;

.y|
..

all installed pre'ssure reducing syster.s and processes. Therefore, the fo11cwing tranen me .
J' J. ;/technical position has been developed to provide guidance in the perfor-ance of mini u-.

r

containment pressure analysis. Tre at.pfcach described bclow applies only to the LCCS- ,g,#

related contain ent pressure evaluation and~ not to t':e contain. tent functicnal capability V 7@-.

'

A v.$,.
3.1

evaluation for postulated drisign basis accidents. , e. . 3 .
i

. :...

I

y;e: . ..

"

' 7 ,, ; 7
v.

[O .B. Cateci Tf C:d';" CAL PO5!!!">:
-- C-

|
-

Irsut !r.'er atien ' ''W1 ni
'

i

1.;..- -

| | Initia.l Coatsin~?nt !< tern.a.l Corditicas-
!''

,

-

,a. ,

;.g
D! The minira, contain e .t gas te scrature, nininu : cor.tair. ent cressure. c.

*'
and riaxir JS hutidity t5at naf t,e encountered under lic.itir.; ner 11 c:m atir.-e

';j i

.
conditions shnuld 1e used.*

:'"".i
I b. .I_ nit.4.1 C ats t e.e C.e_n'.a.i.+ent A-t.i.e.n.t Co-di t_ichs-

--

.

)' A reasc-cly lo.; a .sient ter.;erature exterral to the contair. Ont s":;id tc ustd. -

: . . _

. j .
.

. - ;~
g

f c. Contair cat Velu*?
<

The raxir.;;n not free costain-ent volere sneuld be used. This r si a- free
*-

|
, ,

volur.c should be dcter4ined f re- tr.c g. ess cea.itf r- ent volu c ntnus t~e VCl.~es
cf internal structures such as walls and floors, structural sicci. -:jc" c:;i: ent. ij. ..h'~

g The individual volume calculations sr.culd reflect ;"e uncertair.j in {.
i and piping.

~ . ' - .T

f
the co*ponent volutes. .

; .--
-

.

2. Active Heat Sinks
a. Scrav and Fan Coolien Svste-s .,; . .

The operatien of all engineered safety feature contain-ent heat re-oval systects j.

I operating at raximus heat rcroval capacity; i.e., with all contain ent spray .

trains operating at c'axirum flow conditions and all crergency fan cooler units #.

,i operating should be assumed. In addition. the minirv: tempe ature of the stored
- - -

h.x .38water for the spray cooling system and the cooling water supplied to the fan .

.-

coolers, based on technical specification limits, should be assumed. "' .I,.

;>

.':..

g ~.A**
Ii .; . . -.

*%3<
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y Deviations from the foregcing will be' accepted if it can be shown that the worst 7. : *_'ry'.
.# .. .,

i:enditions regarding a sirgle active failure, stored water ter perature 'and c, 5,%*

Y.-Y.cooling water temperature have been selected from the standpoint of the overall .

' h..
! ECCS r.odel. . @R,
c

. c...

:. a :
b. Contair ent Stea v '4f rino ',*ith $3411ed ECCS t'atee .. .d. . ,.V

. *

.a

{ The spillage of subcooled ECCS water into the containment provides an additional , 'DO
, A'

s, . heat sink as the subcoolec ECCS water mixes with the steam in the centainment. p. Q
.,.> .

The effect of the steaai-water nixing snould te considered in the contain ent ; .c.''T.:Aj nr .. .. ..

k.%:J pressure calculations. t:V*
j %?.

q #. S-
Contain-ent_ Steam Mixine With t!ater fro- Ice Felt . %r.e c. '

!
.

The water resulting from ice r. citing in an ice condenser contair. ment provides an . ''.7, n;.}..

:
- .

additional heat sink as the subcooled water nixes with the steam wnile decining. .M.: q.y]. .

The offcet cf the y;f.{.
<-

.

.I i fror.: the ice condenser into the lower containment volume. c. ..
. d,

steam-water mixing should be considered in the containrent pressure calculat o-s.
.~y.
' 5 M. y.'
O,

'

3. Assive Heat Sinks ,

a. Identifiention g ,.y .
| .

[
*

. . / '.1-Th passive heat sinks that should be included in the Contain ent evaluati0n.
' Pr.odel should be established by identifying trose structures and c:-:er.ents wittin

>

I the cor.tain-ent that could influence the cressure response. The tings c' struc- 1

a,
tures e.td co-'; nents that should be included are listed in Table 1. , , .g'

'

,j., p, - _:.

'.

|t '( '

Data on f.assive heat sinks have bctn cc :iled frca previo;.5 rcvie.;5 ar.d 4.'e
been used as a basis for the si. plified r.ede: outitred be104 This r: del is

1 acceptable for nint.ri contair cnt pressure analyses for conste.;ction et -it . .
..;

j applications, and until such tir.e (i.e., at the cperc*.ir.g license -cv c.' t-sti - ),

nis sir:h ffe: l~:I co plete iden'tification of availabic heat'si ..;s can t c c:de.
I approach has also been follc e:d for o;cratin; plants by lice sets cc :Iyi'.1 witi ~ 5 $t..(

. ,

r r such cases, a-d for c: .sta :t o-I Section 50.46 (a)(2) of 10 CfR Part 50. e ,-

permit reviews, v.here a detailed listing o' * eat sinks etnin the cer. tat Mt ,;. .W.

of ten cannot be ;revided, the c:; towing precedure ray te used to rdel t-e rassive ...t'.-'g '

,

..

heat sinks within the contain ent: .
%"

( < :.4
'

4
(1) t!se the surface area and thickness of t e primary contain-ent steel snell er .

-

.+
$

steel liner and associated archers anc concrete, as appro riate. -

* V .:) j' y ,

,, , .+

(2) Estir.ste the exposed surface arca of other steel heat sinks in acc rdance .g77 ,,

t with Figure 1 and assume an average thi:kness of 3/S inch. p . 'T
V .M.

') - r ., , .*

.

e.gg; |m
y . (3) Model the internal concrete structures as a slab with a thickness of I foot hg i2 ,

hh
and exposed surface of 160.000 ft ,

~ . - .:e
.

'

.;
H The heat sink then ophysical properties that would be acceptable are'shown in - af;

NM, ~.w ;I. '$ Table 2. .
D '. M
Y.J:.Q. ,6.2.1.5-4*

*
* ..y g.g

'Ab .
. * 1 A L, ,

~d, W.fy i
Q.

,
m. .

.s., ... .,,, .,... ,.
-

g.-
- .-.,. __ m._ , ,_ _ 3, _ u . m ,.7,... g.gn . y~ ,.y. ., , . .d-n- .- m..

.- g - ., . ,. ,,; .

;, 4~ . 3 -. .
--.., - .; . ..

, , _- m -,y,,_ ,, ,. .,



EO G:.s W Je, m y. ;, . _ . , a n; - -- L-- <.~.1.c.wargw
j

.
a .

Q , ,.* _ , . 7 ~
. -

, . - -
. ,., , ,. , . m

,. , . . a, ,. . s- .. . .,

h.<,

s:
,.r t., g ::

f (o,, b, - W.m
t ..

*
-

At the operating license stage. appiscants shouid'proviee a detatied list or b
> ,

41
passive heat sirks, with appropriate dinensions and properties. <@y.?-*

g.
b ' @.y Heat Transfer Coefficients-- NM, , ..

.r

i b.
The following conservative condensing t. cat transfer coefficients for heat transfer .e->

a .. IIiE[ 9.;w.[- to the exposed passive heat sinks liJring the blowdos.M and post-blowdown phases of
-

f,'g.phA. . the loss-of-coolant accident should be used (See Figure ?): K.|,f,
1 * Q?

~ . -g ,.-

(1) During the blogdown phase, assu:ne a linear increase in the condccring heat y,2;j.
,

# *

transfer coefficier.t froa hid t u l=3 "tu/hr-ft'
*F. at t = 0, to a peak

Q.}ify'f{ i, 'value four tiros greater than the r.ax r.um k. 7i calculated condensing heat trans.
W fer coefficient at the end of blowdo.:n. using the Tagami correlaticn

Jc[!1
W*-(Ref.2)..',-- 9- 0.62

'

-

%g;;y;-
3 h . n.5
d' can vt 2 '.yp ~,

= raxirum heat transfer ceefficient. Stu/hr-ft
'F^

p a'f,d*. where h
,

Q = primary coolant energy. Stu N'
o .

3
V = net free contain~:ent volere, ft |;3.d

| = tirne interval to end of blot:d:wn, sec. h,~
' t i.p

During the long-tcrn post-blowdown phase of the accident cnaracteriaed by
g f,

(2) [.'icw turtdence in the contah ent at osphere, asstee condensing teat trirsfer ~' '

'

;

coefficients 1.2 ti .cs greater than those redictte ey tae '. chida da a
*

[.(Ref. 3) and given in Table 3. <,

t,

!1c Wc. n end
Daring the tr:nsitten cha:e of the accifest, betwcen the e-d e' t.# (3) |
the leng. ten post ble.n!cs:n phase, a reas,cnr.bly cemervative ex:0.<.stial

i

shculd Oc ass rectransit 10n in the condensing heat trcnsfer cccfficier.:
. ,

(see figure 2). .

The calculated condensing beat transfer ce:fficients based en the ah:ve retMd
should be aplied to all exposed passive tcat sinks. tot' retal and c:-crete, and

_

.y

for both painted and un;ainted surfaces. * ...7,

E.
Hcat transfer between adjoining raterials in passive heat sinks should 'cc based ~~ '

I. on the assu $t on of ro resistance to heat flew at the r.aterial interfeces.
An

i

j example of this is the contair. ent liner to concrete in*erface. *

8 .

! '

. e

I
.

*

C. REFERE':CES
,

t. 10 CFR 550.46 "Accettance Criteria for Erergency Core Cooling Syster.s for 1.ight * ater
, . ,

'

{ Nuclear Power Reacte'rs." and 10 CFR Part 50. Appendix X, "ECCS Evaluaticn . odels." {'.
1. M

E.'
1 L: --'

~J T. Tagami. " Interim Report on Safety Assesscents and Facilities Establishrent Project[;,[9
6,

7 2.
in Jaoan for Period Ending June 1965 (No.1)." prepared for the National Reacta* TestirgQ

hit [6
s

Station. February 28, 1966 (unpublished wori). f,
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10ENTIFICAT10N OF CO*iTA!*.*ENT HEAT Sit;KS % m;;

1.- f.,. .

)4
: ;:.

*..y[
Containwnt Building (e.g., liner plate and external concrete walls, floor, and sump, and

r .m- .

.-l,?( ).
( -. .S.<."E$.

lineeanchors), ,.

s n
1.M;;_u

Contain ent Internal Structures (e.g., internal separation walls and ficors, refuelingO
- m.

..y$U 2.
, pool and fuel transfer pit wa'115. and shiciding walls).1 .. n -
et hIN-
I]; 9

Supports (e.g., reactor vessel, steam ger erator, peps, tanks, rajor components, pipe g . r.34.K.M
m

H 3.
supports and storage racks). p. :. .;,~

:1.
e.

..,,
. . ' . . .. *

g;

lyf.s[.tininsulated Syste-s and Components (efg. cold water syste is, heating ventilation, and
Er M *

+
.f. .

..

4.1 7
air conditioning syste-'.s. purps, motors, fan coolers, recrcbiners, and tani.s).9

.' . -

P.iscellaneous fquip.ent (e.g., ladders, gratings, electrical cabic trays, and crar.cs). W|.. . ;$,'
. .A .+

4
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