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April 5, 1983
;

4

i Judge Gary J. Edles, Chairman Judge John H. Buck
Atomic Safety & Licensing Appeal Board Atomic Safety & Licensing Appeal Board
U.S. Nuclear Regulatory Commission U.S. Nuclear Regulatory Commission;

Washington, D.C. 20555 Washington, D. C. 20555'

Judge Reginald L. Gotchy
Atomic Safety & Licensing Appeal Board

,

U.S. Nuclear Regulatory Commissioni

| Washington, D. C. 20555
4

i In the Matter of
METROPOLITAN EDIS0N COMPANY, ET AL.

(Three Mile Island Nuclear Station, Unit No. 1)
Docket No. 50 289

Dear Appeal Board Members:

The Staff was asked by Chairman Edles to determine and to report back to
the Appeal Board whether the draft document, on which the comments in
UCS Exhibit No. 53 were made, could be released for inclusion in the

;

: record of the reopened hearino. Tr. 784-5. A copy of that draft
document is enclosed for the Board's use as it sees fit. The draft
document contains incorrect, incomplete and potentially misleading

,
'

information that was omitted or modified in the final version. Moreover,
as the Board knows, Dr. Ornstein indicated that the final version of the
document adequately captured the intent of AE00's comments in UCS Exhibit
No. 53. Tr. 758 and 780.

Sincerely,

;

James M. Cutchin IV
: Counsel for NRC Staff

! Enclosure: as stated

cc: w/ enclosure
Thomas A. Baxter, Esq. p (x~ ~__ ) _'

..
i' Ellyn R. Weiss, Esq. 1

Robert W. Adler, Esq. \ (_,,/ /
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PkMORANDUMFOR: Harold Denton, Dire-tor, Dffice of Nuclear Reactor Regulation
--

FROM: Rocer Mattson, Director, Division of Systems Intecration
Hugh Thompson, Acting Directorf Divisi'on of Human Factors Saf,ety

"_ SUSJECT: , NRE STAFF REl'IANCE-~0N " FEED AND BLIED" AT TMI-l RESTART HEARING .
-

- . .-
.

. .-

_ _

As requested in your memorandum of April 29, 1982, we have prepared the -.
.

. . .. .

attached report addres, sing each of the four issues which you identified.' To~ # ~~

-

i. -

summarize, the.NRC staff did not rely on " feed and bleed" cooling to protect ~

.-
= . . . . .-:. : = - +^

. . . :.. . ww =.7 ~=|- _F+:
- -

.: .

. ~ .th'e core at TMI-1...This position was made clear to the board. Babcock and . 5c2.f. . .;.:
-

-

..
., ..

. . .. . .:-... . . . . . . . . ..

_ Nil'cox performed feed and bleed analyse's for the develognent of inadequate 5 7 :' i. 12.
. . . . . . . . .. . . _ - . . _ .--...-...; .. ..-. .. ;....- . .--- - ....

~

core cooling procedures. Such procedures would be e.ilized as defense.in' depth.
.

I
..

_ - . _ _. _ _ f- -: _-.

_. . . _ ..~ .,.. . . _ .

for events beyond the design basis. Thase p~rocedures instruct the ' operator ;;- [- [_ _

to establish and maintain feed and bieed cooling following a complete loss of .
:. ._ _

. :. -

_
. . . .

.

h' eat sink until feedwater can be~ ~ restored. -
'~~~ ' ~~~

..
- -

. .
.

.

.

This response was prepared by the Division of Systems Integration. The Divisi_on

of Human Factors Safety concurs in the statements regarding the reliance that we place

on operator actions for initiation-of emergency feedwater and on feed and bleed

cool.ing in emergency operating procedures fer accidents beyond the~ design basis. ' ~ -

The offi.ces of ELD and AEOD have reviewed this response and their coments have. -

_

.

been incorporated.

. .

^

-

Attachtten t: As stated Roger J, Mattson, Director, DSI

cc: B. Sheron J. Cutchin '

e -

~

'O. Parr W. Jensen '
. -

_

S. Byron T. Speis Hugh L. Thompson, Jr. , Acting Director
H. Thompson D. Eisenhut Division of Human Factors Safety ..

R. Jacobs R. Tedesco -

J. Stolz T. Novak -- '

J. Wenniel G. Lainas
_

*

J. Mazetis S. Hanauer
~

H. Thompson R. Vollmer
-c..:. n .. _

-
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REPORT ON NRC STAFF POSI ION ON -

'

.

FEED AND BLEED COOLING AT TMI-1
~

.

RESTART HEARING
- --

-
.. .-

. . .
.. .,

'= -

_ . . ._.. ~

,--its 1 A descriotion of the -staff oosition at the TMI-1 restart hea[ica .

. .cn the rol e of " feed and bleed" durino a SBLOCA. -

- ' . -
~- -

-

-

.- ..
.... .

- '- . :.. . . , .

' -2 . . . - - . ' ' . - . . ...~

il'_5x.? , - . . . . . - - - .

RESPONSE
~ ~'

' '-

-
.

-
. . .

. In the fol. lowing paragraph w~e describe what we understand ~ today : . .C..2
.

.. .:.- ._.--

...:--m m :: . ..
. .. . .. . .y. . ._ 7. -- ,.- wg-

~ ._ _ q_3 . .

. $. .. ..

p - about the. role of feed .and bl eed" cooling;. We believe. it ~is the
'f T. . _.. .

. _
. _ ...:- .

. . . .= -
.. . . ..-g ' . . Ja., .. same understanding that we.had at. the time of the TMI~ 1frestart9.~ '- ~592

..

-
,

- ~- '= .. . z. . ..

In succ.eeding paragraphs we quote staff testimony from
. .G" ~fG-: c - .. hearing.

. .:.. . > . . .

-

.y. _ . y. . . _ . . . . , p5.; y - ;..
_

. ; - :. . :; . = , - . .=; =. . ._ g-. - -

. ..

L*
the' record of the hearing to corroborate our belief. ..= ~ . -.6.~ ;.-

. . - . - :. - :. ..-, . .- . .. . . ,.

.u .1.. ..
;.. . .. . . ._ . . .. . .__.

L.-- : li . .The Feed and Bleed method .of cool.ing is the defense-in-depth
. *-. ~;_ -

. . ; s. .. - .,
.

.

.,m n. :. ;- . . . . . r.-

- 2;.. . = _ .
- .. - . - - . = . . -

. . . . .

process which would be utilized by operators at' TMI-1 to
'

. .

,

'

remove decay heat from the pr'imary system in the unlikely
._.

. event of either a cceplete loss of both main and auxiliary feed- .

- -

wch.c, oc smal bn.ok LCLAs im smd % remevt.dec.e.y h-M ky %e-.

~
'bre& .cdone, puebd 6th M '

complete loss of both main and auxiliary feedwater. These.. .

_ .

~~
. . . . .

.. -
eve.nts are beyond the design basis. However, since the .

.. ...

. . . _ . .- . . . . . . . .. . .

}- accident at TMI-2, we require procedures and training to deal -

--
_ with these and other complex multiple-failure events. Fol.lowi ng - ,

~

a complete loss of feedwater,
~ '

: primary coo 1 ant
.

,

- would be discharged from the ret ( anJ hr sede.+y .va\ves, . - - -- .- -.. ... .. . .. .

's" . prevented
. . ~ ~ -

,

g~ E Uncovering of the core ~
~

i
-

~

.

-

.. . .. .. .r^ by the manual actuation of High Pressure Injection within~20 ----
;

. .

. . . . -..
. . . . . . .

- minutes (feed process). This '.has been confirmed by calculatioiis by
~

~

.. . : -
.. . . .

'n Babcock and Wilcox. The method of heat removal would 'be by boiling-- -- -



>
-2- .

-
.

.
-

. .- -
. . .

%

s
'

-

in the core and steam flow out the PORY er &c cefe.h wWes
/-" '

(bieed prett%), W rs pceper }e':M Ec.edi eq j ;-y -'
!

-
'

MRC 04J WCM2TM applicasts #or' licensees to rely on_'t,he
~

. . . _ - --. - -

_ re.m e g del 47 hedt b y See.d em k M ee d i o '

!.
capability to..

. . .
. demonstrat'e conformance.to the Cc rnission's de9p MQ, re ke.wedd;. -

-

1.: nuclear power plants. Our positiorf was consistent with this
"

.

t .

in the restart review of TMI-1 (NUREG-0680). This position was.

. ' - . , . .. . =- . .

r CC..= -
~ . . ..- -

. .: . - w. - -
* -~ - +

made clear'~ to'the ASLB in the TMI-l reitart hearing in (1) written - -m -. . . . _

_ _ _ _ _ _ _ . . .. :.
.

. - - . .. . . . ..

-..__.._:-b ; ._. .

- testimony by NRC staff witness J. Wemiel and (2) oral tes,timony. t _.-:;;_
- -

. . .. ; .
_.

._ -, - ._ -. .

- - _ _ .
. -

~
..

-
.

.

. _ of W. Jensen as follows.- .x. -

cr. i '- ~ . : ' -
_

_ . . _ . . . . . _

.-a
_

-_ _ -.. ..
- --

. . .-
. . _:.e ,.

.

,- - . ._ ..
-

--
, ,

- .-- *- _ . . _ _ . ..
m...-

,

= , . _ . , . . . -

. .
- -

.-
_

. ..
- - (1)

_ _ Written Testimony by J. Wermiel in Resoonse to Board Ouestion 6:. '.i ~.

. . .

. . .
-

r -
Question,Si. Will the reliability of the energency fiedwater lystem. -

^

.

~

:~''
be freeMy/ improved upon c~onversion to safety-grade, and is it the

.

'

licensee's and staff's position that the improvement is enough such

that the feed-and-bleed backup is not required? '

2

(Witness Merciel) [_ . . . . . .. . . . . _ - _ - _ . .
_

.. . .

F.es pc as e: Eased ~ cn' knowic0ce of the ir.preve:Ent'in rel.iability..
. . _ .

- '

__ .
.

.

~'' ~

cained by eliminating firs.t order failure sources, it is the staff's

~ . . judger.ent that the reliability of the er.arcency feedwater system
_

., will be inproved once the fully safety-grade system is insta rled. .

The sincie failure prcblem associated with intecrated. control
,

._

. ..
-

.
~

sys G:::/nos,naclear instre...sniaticn des cribed in the response to

Ea and b abcve will be eli:,inated. In addition,.varicus other
'

.

.

'

|
-

ha rdicare, proc'e';ral and ad .inis tra tive inprevcc. int as ider.tified ~

.

.
-

-~ i n t he TP.I-l .s s ta rt '5 ED., m.":EC ^f.50 undsr Crier item la. should ~

r-
-



|,. ~ _3
.

. ._ . .
,

,

- . . . -
.

. .g-
.

grade Eik' syst'em hes not been performed.
The feed-and-bleed'

bech-up is not required by the c'sc-'".
'

-

and, 'c',erefere~, nee'd not meet, | .
~~

aii require .ents of a saiEty Sy*- m n"cve\ er, i ~s is recognned as
-

- - -. - - . - :c o o 1 o r, a.7 . . , .. .. . . . . a. . - . -
. . . . . -

-

ce .e.n,s e.
.''r' .c*epth .~or prov, ding core cooling in t'ie' very

6i
,.

,

.__ ~

. .

_
r i'

.unlikely event that emercancY '* eme-*ser is lost, and the hPI pumps~

.

_ -
~ ' .i M.~--

-
-

.cng primary sar. ty valv. . -

a . -
-

,
.

-

e
, es khich comprise the feed and' bleed mo'de ' '. ..,?. . .

.

are recuired t'o be avail 6bre by Technical specifications.' h '
. __ . . . . . . -;_ . . ; .. w. :z : -: . ~ ...:. .. ,.S=.y '.' - j'3 ;. :pg=-| :2; - iQ+ ~ '-Q.R.. .%i7 ":;ETii-|T|~i:-

_

_.
n. . .

- : ,. y . .
..

...
. . ;r. .

..

- - . . .

.h_fh. . .'. '. ,'. ,,

gp.} ~H ' 0y4 .- . . . . -, ..;.-...- . . -.

J ~ .

- ,. -
_ ens n Recerding UCS Contentic5F1 and'2,'.[/ N'

'

.

.

.:. . ,. ...;'.-,-......_ ..

~, .
- ,-f. '.- . - ; - .T_

,

* . . -~'*%.'.,

.
. . _ . ; ,; . ,;.;;, .:. . . .~ . - .i . .-.~..:' .-. .- - . . - -a

-*~-

- .

.-, , ' . . . . ' . . . - * ' * - .- ...*,*,.*:
.. . .. .s ~. = ; * ~ = ~. - ' -.s

-

- , , , , _ -'

: :. - :- |(.
~ ,,- ._ -, .. . - . . * . <-.

. .y .. _ .: . 7 - - ,, _ . . . . . . . . .- . . . . ...g...+ -: .-

. .. -

.
-

.;s.. . . . .: . ; . :. r.* v; : , a n) - ... , , . . -
. ~ -- -:w.-.:= - . ..;

,
.:a - - :.. =.

.

_ _ ; * .:.:...-- . ~ ~
; ;.. ..'. ..: _ . -

. . . . . . . .... ... . - . - ..
.

. . ....- . .
' "

I Juid add ess the qLestion then directly to Mr. Jensen. ' d.id I. . . .
.-

'

- - ~_ . .;. . ..
.

."-
.. . . ;; . . . . ~ ., . : *

. .

. . . _ - ' -- ; -- ~ ; .* ;

, . [. . ' . cis, state vthat said? .. - - - _ - '- .- .-

Do you believe that the high pressuhe injectionY -; ,_ . . . . .

.. .. . -- z. -
-

.

, _' '
' ~

_
..-

.
.

.

system is ir.portant in that it not only supplies emergency cooling ' . ~
inver.tcry but it also removes hett in the feed and bleed mode?

.

"

.That that is an irportant safety feature? -

, . - - -,

. .

f *

1 '-

(The .'n'i tness ) .. .. .

'

-
.

_ .
.

. The high pressure injection system is an important safety feature
..

:.
c....

. . . . .

<_ . . - .. .

L. for making up the coolant lost frcm a small break LOCA. Tne NRC

_

|

[...... does not rely on this system for heat removal in the feed and bleed -

~

''

,

-
. - ..

[. . . ;r: ode by which core decay heat would be forced through the safety.i
s

, s

,;
-

.'a l ve or t he PqFA Instead, we rely on the heat racqva1 from the- T ._
-

_ . . _ .. -. -- -.

'
, , . .. . . . _ . -

..
emercency fee 6ta ter s;istem.' .=. -

.

-

'
-

-
-

. .- -

: . . . .. . .
-

.-

.. . . .

. . _ . -- . . . L ---

.
. -

..
-. .

- . . ,.

*
. '

'~ '
'g'm .m

,

* *e .a . O . . .~ .-

'
.. .. ..

. (Cr. A rcin).. .... . .. - J~~ _-
~ ~~

'

- -

.

[
-

C:.ay. 7:.'E t ', s ' fin e.
J'.

..- . .. - - - - 'L
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~

.

' :. .

.

-

'

(Ms. Weiss)
*

x

.

It I can refer, Dr. ordan, I. think the exact cuestion you are
,

.

'~

. asking is ansv ered on page 9 of the staff testimony in response to.

Ecard'questfoy'n;JcbEr'6NI Wis 56Tn~g to read the sertence to you.'
' ' ~ ~

__ _
,

:.
_

(Wermiel testir.:ony above)
' ~

=

~' ^~

.
-

_ . _ . . . .. .. - . .-

.. . .
. . - -

_

,.
--

- : .
- -

, ..
'- ' The feed and bleed back up is not recuired by the staff and there-

.
.

i~- .
.

fore need not ;r.eet all the requirements of the safety ' system. It's- -

.- .
- *-

-

~ ' .

. , - - . = - :..- ~.y.. - - . :- __ _

. . . . .

- I S
~ '/ "l u. _ , . . just simply a directjuotA,N .

- 5' '
'

- ,n: - - ::- . = . . .-. :_ .
-- -.-

... _ . . _

-

.; . -. . __.
:. . . . .. -

- --- 3...c& _ : .2 . - :. ;.._
. . . .

., . . . _ - . . - _
-- 1 . + .- _ . - ; .- . _ -

. . - . . .

. _ . . ... .-_ .
-

, __

,
, _. _ . .

:,~
: .

.
.- ... ; . . u.. -.-

|,- . . - - (Dr. Jordan) __
. ..

- ' .-
- - /' . c.

- ..
- ^-

..
..

. .
. ..

- - - ....- - . . _ . .. +:=. . .
. ..'.-. . = -;- -

_. _ . ;_. ...

. ' ' r Yes. I renenber that and thank you for pointing that-outE-I thinkn -
-

- that cl ears up the matter;"
. . .. .. . .

CJ
-

. .
. ,

-

_.
, - - .- -- -

. _ ._ .. . _ . . ._ ..
..

_
. .

Item 2 An interoretation ok the TMI-l Licensinc Board decision recardinc_
.

. the need for . reliable and effective " feed and bleed" 'durine SBLOCA.
.

RESPONSE . .

'

,' , There is an interest in whether thz. ASLB accepted the staff position-

. . _ . .on the reliance to be placed on feed and bleed cooling. We believe,

-

that the ASLB did not accept our position, as shown in the following
'

-

excerpts 'from its decision. . ._

__

.

- Page 224 of the TMI-l Licensing Board decision acknowled[es the NRC'
,

-- --
. .

~

-. ..
- -

Staff position (see Iten 1 above) by noting that:-

. .
- -

.
,

:
... ..

._

-

_

"The Staff's position is that the' loss of energency feedwater following
-

a main feedwater transient is nre as seeident which must he m' e + ed



z. ~
.. ..

-5- -

.

. . .
,

.

.
- -

against with safety-grade equipnent."
- - -

-

x. - -
.

.

-
- ;-

-
.

To us , .this..observa.tio.n.by the.ASLB..s5ys .that our position in Item 1--

above was understood by the Board. At Page 242 of the decisio'n? ~

.

-

the Board goes on to point to a precedent ruling made by the St. ..
_

- . ;
f''

.
,

Lucie-2 Appeal: Board for a gomplete loss of all AC power (loss of e -y' =-

.

offsite power plus loss of both diesels). ~The TMI-1 Board noted'
- M ~ - 2.~._:~ A - ^_-'35;T .54~ ~'.' . ..

f [j.7- that:.
-

'T .

- . _- -
_

_
.- : . . .

.

. . - . . . . . . .=.
-

.:-
. . . - . .:_ , _..;;. . . . . _ , . .. . . _

. . ..-_

-
. , . _ . _

_
. ....q.

.- . .
,

=.+......~; . .

. ..
.? , . 3 .. . ..

,

.,
. . . . .

.

. . . . .
"The (St. Lucie) Appeals Board decided -that measures were re:pired to ' J'

_

~ ~ ~ ~ i-
~

.--
. . ._

.
. ,

_ . . . . . . .. .

.. e believe that similar measures.. .
.

.

W
-

- , .
-

mitigate such an event.should it occur.__
- _ . - .

.

-

_

.J. are necessary.at .TMI-1; 'that the reliability of.the EFW systen ... . . .

.

. - ^*y ., ~
*

-- .- . . . . . -
_

. . . . ..

_ . _' . . has not been. demonstrated.to be adequate by itself. However, the -
_

,

- EFW systen is backed up by the high pressure ihjection system, so that-
-

in the event of failure of the EW system the core can be cooled -

by feed and bleed while repairs are being made to the EFW
.

.

systsn."

- -

. -

' We conciude from this statement that the TMI-1 Boab has relied upon the
' ~

~ '~ availability of feed and bleed in reaching its finding that the TMI-1 -

.1,
.

design is acceptable. The question then is how the Board reached ._
-

this conclusion in light of the Staff position (Item 1 above). The
,

.

'

answer is summarized on page 250 of the TMI-1 Board decision where the
- : . =. ...

-- . . . .
~ ~ ~ ~~ " '

Board SMes; j
.

'.
.

~
'

_-
-

. . .
_

_ _ _. . .
.

.. . .

,
**

.
,

.

"We have relied on the s'taff figures on reliabifity of the EWI
~

~
~

~~-

system and our own estimates (enphasis added) of the adequacy of the
- -

-

'
- -

, , , . ,
.

-'

.- ,



. , ,

- -6- ~
-

.
_ __

,
- . .

~

. s
.

is adequately protected from a loss of main feedwater transient,- -

,

the dominant challenge to the EFW systen." ~

-- . . . . _ . - . - . _ - . . . -_. . . . . . .

-
, . - - . . , . . . . . .

_ , _

-
.

_.. We conclude that. the Licensing Board reached the same conciusion as the ~
.

., . . . .
- --

staff (the TMI-1 design sat.isfies the Commission's regulations), althoug~.h .
.

the bases for the conclusion are different. The basis for the staff ;r- .-

position is summarized in Question 3. below. We have studied the.-
Licensing Board decision to understand its basis for the conclusion.

. j.s . . At ~ p m g h tog 6 we. Sh d h g . J. .cf - .=t;
.

- -
-

_
, 5. . ..

.._.. . _ ..;...___,.. .. ; . . . . -g;.-
- - - - .

.
. ..

... - ~ - - -
_

..
.;

. * .

3.-y _r . _ - ;-.._- -- .- - --

.-
- -- .;

_ . _9 __ :5. .. .- 3 .3-_

. . .
. . . . ... .

_. . . . . . _ . - . ..:

~, . ~ "
'

"Since the EFW Syste5.is backed up by a safety-grade HPI, designed: . . ._ . i. .-
* ''

.: . '-,
, . . , . , _ , -~,

to prctect the core in the event of a small break LOCA, we believe - - -~
.u

_

-

- we can conservatively assume an additional safety factor of 100,-or.-

._

.

_

-

an overall probability of fa;1ure to protect the core of about 10-6'/yr.' '
'

.
.

.
. ~ ~ '

-'

'

Lacking any demonstration that the above failure probabilit'ies.
,

,

are grossly in error, we conclude that the EFW systen; as modified,
'

- 'will , with the HPI backup, adequately protect the health and safety
|

| . of the public." . .

| . . . . .. -

-
| u.

1
- . . .

.

- - During the THI-1 hearing, the NRC Staff did not' provide any detailed
~~~

|

discussion, for or against, the above Licensing Board assessment.

4 , We do not have -

,

_

-

sufficient information on the viability of feed and bleed cooling

.. to credit it with a 100 fold' reduction in the probabilitj of core c61t.
~

.

-

-

lten 3a A detailed exolanation of the staff's technical basis for its ',
.

cosition on " feed and bleed" at .TMI-1.
.
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. __ .
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It was- the Staff's position during the TMI-1.. hearing that the . .- - - -

,

,

emergency feedwater (EW) systen is required to be available for ', ,[
~

,

:-- < . ~. . .: .. ... .
'' ' ~

~_~
decay h.ht removal in feedwater tr'ansients and ce'rtain small break'

'

- '

.-.

' ,1.
, ,

.. - .
* -

.. . /.- ~. . - _g:,*- -

loss-of-coolant accidents wit!)out feedwater. We also noted that
'

.

.

E

. ...

. . d.. . [. should,E.W be initial.ly. unavailable, there is,a),least 20 minutes . .g..
....:,...: ,

7 - . - .,. , . . , , . .
..

.. ... .
.

. ~ . . .
.- . . .. . ..

-
v . ....

2Zif'::
.-

.
time.available to take action.to establish EW flow prior"to uncovering? '.:

m-:_; . i_ :: .
-

. -
. -. . .. . .._.;*,

. ' .-
", ' .

MX. - . o'f the' core following a loss.of main feedwater or certain small brea. kip _.f_
,:

. . . . - . ._ . . - .. . c. = . . . . , _ . _ _ _ - , , .;= . z . .: . .z. : . _-. . . ,, _

1 F~. loss of' coolant ~ accidents. The TMI-l EW systen will, at the. time' .
. . . , -. . .

G:.E. .. ?- '

%. . . . .. . . . . . . .

'

ce.\d.. :s-- .e.4,-ri

: . . -'

. . ..
-

. :a .
T7- ~, of restart, meet the Commission's requirments for sq

2.?y . ,-_i..... '_ . ' if credit for operator action is given.(to initiate the systs). T.. -_

-- .
,.

... - .. ...
_ .

.

. . .

~
. . . . , . ,

.
. . g. .. ..

-~k T~ within 20 minutes. The TMI-l EFW system will be fully Qq6M(~'_..' .. .--

,
. . . . = .

for these events by the first refueling outage after' restart. The .s

staff ' recognizes that, a feed and bleed capability exists at TMI-l
~

to provide additional defense in depth for decay heat renoval should ' -

..

EFW fail. .The' inadequate core cooling procedures at TMI incorporate -

the [eed and bleed process. , ON a.YorS act. rained,in'~ .

,- -

.

i .: .

~ %: us,e.- A . %e ce. proce.clures a'- T M 1 -l and. -

:+a - -,
=

..
.

f.eco( and bleed fs covved in the. scope cf-
~~

t O LB ' e/ a m in a.flons, of. she .TM1 oper a.f ors , -
. . , . . . . .. ..

.. . ..

in S G. SIbO[2 0','. I ,'N-f'- l's al.bo fr-e90en-[-(y Covered

..

.,
. .. P o r.fi. on . of .' . % ( 42 Am i n af /on. S A.(Oy . grade-; ..

'

-. .

,
d.fv ip m e n-f -f-O ,RCC.o m p lis |3 ped anM. See2

. _ .

5 .

'

-
;' '

'

,

k.~.i - .' :back ve. i-o EFW. in n e. e.v e.n f o-p 'a. '

f . .: -.
.. .. ..

. .. . . . . . . . . .--
~

,,q . complete loss of all 'feedwater is.not required to be included within .
.

' ~
.

'

* '

g -- T . . . . . . . _ . _

.

<
..

the design basis since.the EFW system.a.t the time of restart is sufficiently..

,

>
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_
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For small breaks below a certain size, the break area is not large~ '

enough to relieve- all the-energy 1enerated by decay heat. ~ For this '-

. . . _ . . , , . . . . .

condition, heat transfer through the steam generator i.s the pref' erred.
~

,
,

'

method of providing additional required energy removal capability $
.

.

,. j . - . . ,

_. To accomoli_sh._th_ic., emergericy or auxiliary feedwater systems must be --

operatinc. 'Since the reactor coolant pumps are tripped for most small
'

' ~ n- '. . ..
. . . .W -- ~ breaks, coolant' flow through the core is by natural circulation. 'h'atural . . .' ' ...

_ t .. . .. ' . .: . .: - . .: - .:
.

.:._. .

T 1- - . circulat. ion heat renoval in- pWRs with either main'or emergency feedwater. ?= .. . .. .-
. . . . .:. . .. . .. - ..

-. . - . .. . y. . . ..~. ~~ ' ~ ~ '

. - I.can be classi.fied into ?our modes as follows: ~' 5 ~

.. .. .. . . . . . . . . . . . . .
_. . -. . . . , . . . .. . ..:. ;._.;. m .s m .s. . .

. _ . . . . . .

_. .. ... ..
. - % ~ 1.. Sing 1~e ' hase- In this mode the entire primary systen remains in a 1. -

.

- -

p
.

. '; .- .~
-_

,,,.,
,

.

' '-
"

. -:. =
-

subcooled liquid state. Core flow is maintained solely by. density - . _-
... ... . .

-
..

.. .

.
.

. ,. . . .

. .;. differences between hot and cold liquid ' 1. . ~ < '-
. ;m g .g , , . . . .

- - -
, - .-

- - f. Two phase continuous - This mode is similar to mode 1 except

that the hot side is at saturation and at low steam quality. Bubbles

are found in the upper portion of the core and are swept, as part of a
.

continuous two phase mixture, into the steam generator and condensed.
.

During this time, some of the steam generated in the core will riselinto?" .
. .

. . . -
.

. the upper head and accumulate there as a single 1cr wbbl e. For - "
_

e
'

Westinghouse and CE plants this heat removal mode can persist until
-

the vessel bubble becernes large enough to drop the mixture level [.,

into the hot leg nozzles. For B&W plants this heat renoval mode _- ,
' ~

;. .-- -

will persist until the liquid level drops below the bottom of the' hot leg. _ -

. . ..
.

D OUBLG -SM CC
..

'3. Boiler / Condenser - When the hot leg U-bend :is Voided, liquid '

,

. will not be carried into the steam. generator. However, when sufficient

i .. . . steam has accumillated such that a condensing surface is exposed within



.- . .

.

.
.

-g-
-.

.\.

,

.

the tube walls. If the condensate is fomed in, or carried over, to
-, - -

'the down side of the steam generator, the method of heat renoval is
~

a. '

. . . . . _ - ,
.. . . . . . . . , . . . . .-.- - .

._ called the Boiler./ Condenser method. Since the B&W once-through ._
,

steam-generator (OTSG) has only primary systen (tube side) downfloi. -

- .. : . -

this is the only mode of steam generator c'onclensation heat removai-
"

_

for those plants,. Under certain conditions in CE and Westinghouse
'

- inverted U-tube steam generators, steam may cay condensed droplets. .. =
. . . . . , .. -u- . . - . . . - . . . -

.

. ; .:;- g ; _ -_ . _

.. -: from the up' side of the tubes over to the down side. This is not - *

. .. . - - .
.

J
'

_ .

O. I.. . . _ ._ considered a dominant mode of condensation-heat removal .f.or.U-tube, , ._.
:'

..

~[ 5 ~ ~ - steam generators. _z [- - ' - '_".
7 ~

_ . = _- .. ; ._ .
-

.

-
_

.~c... . .. [. - _ : .. .
, . . .

.
_

w. -
_

.
- -

_ _

~ ~

. .. ..

__

r ; _ 4. Reflux Boiling - This mode of heat renoval is associat'ed solely.. .J
.

;
. _ . . _

-

. . _ x. -
_. . . _ _ _ ,-

- with inverted U-tube steam generators .and can occur when the hot leg
.

..

~ '
~

is voided as with mode 3. In this case, the steam is condensed
.,

. on the up side of the primary system tube walls and the condensate
.

Funs back down the. wall, back through the hot leg and into the

v ess el . Thus, there is countercurrent flow of steam and liquid
- in the hot leg..

~

, , _
,

,

. . . . . _. . .. .

.

| If heat renoval through the steam generator cannot be achieved
~

~

_ due to loss of all feedwater (an event not reciuired c6 g de_cp bhs,{
-

i " feed and bleed" can be used as an alternate heat renoval method $
~ '

'
~

The procedure involv'es energy renoval by venting through ~~ he. _1
'

_
t

'

l., primary systen POPVs and/or safety valves (bleeding), and replacing ,
-

. .

the vented coolant with cold HPI water (feeding). .
.

~
'-

.

i
-

.

. . .

, . . -
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Assessment of Currcnt Status and Existine Information on '' Feed and Bleed".
_.Iten St

.

. .g

P.ESPONS E
.

_ . _

.

As you recall, in a recent communication to Dr. Henry Meyers we
--

noted tha.t f.or.a .sma.11. hemak 10EA whic-h is subsequently isolated, a '__,

. . .. -, .-
..

.
..

phenomena similar to " feed and bleed" might ultimately occur as [. .-
_

the means of decay heat renoval if a steam bubble was trapped at
~

the top of hot. leg hig.h points and did not rapidly condense. This -

-

,,

method of beat removal from the primary systen might occur if the
~

-'

' -' ~
..

-
. .~ ~ .. . ..

- core were sufficiently c'ooled so"that decay h"eTt no 15ng~er' boiled 'l~.'

.' . . . . . . - .
_. .-

.
,

the incoming HpI watei-but forced it through th'e' safety valves
~

[- -
~

.

, , , ,
. .. . .

. .. ..

__ _ .
as liquid. If boiling , occurred i'n the core.the steam pr'oduction

. .. .

~ '
_ ,

'

.

f would act to increase the size of the bubble size in' the" hot f.-.

. . .
_ ., ._-

--

,

leg U-bends. If the hot' leg bubble size increased sufficiently,
,

..

i
~

_ a condensing surface on the steah generator tubes would be exposed. -

.~ . ? This would establish natura.1 circulation in the boiler condenser
.

mode. The bubbles could not expand sufficiently to uhcover the core '

or to exhaust steam out of the pressurizer since th'e secondary systs

water level in ti e steam generators would be above the core and the pre %d
_

'

surge line entry elevation. Although .our study of this scenario .i,s
~

[
'

,recent'and was not cbcmsed .during the TMI-1 hea$ ing, no additional
'

p
- ' staff reliance on feed and bleed should be implied since if the

|~ feed and bleed / process discussed above were insufficient to remove
.=

decay heat, natural circulation would be established in the bo er/,

. condenser mode,. The letter to D?."Neyer is attached for. further
,

"' ~ '

information on these~recent developments.

|
. .

-
.

'

All three PWR suppliers are developing emergency proc' dure guidancee

to licensees or. how to use civiFmed Yo PNom Tud 2 nd N '
on pa W5 as ; k;sdn mReed caf had rtraval M 31l mo:br<e



-

i.

|
. .

.' open issue in other licensing proceedings.) It is inip'ortar$t to'
-- .

'

-

. . .

stress that at'this time " feed and bleed" is not a preferred t. -

*

'

method of decay heat renoval . The. ef viPr^e^4 Used Eoc feed
-

and bleed operkkon WAs noi- Jolc s i adc( 8'$ nab bcPoit -"-

d.

,

F ced and bl6e2 i'S only. .oM. ..ES55i.be emdCSency AIYemAEivt_,

, coct -c.oo lin3 . All PWRs . .. .
foc- - -

.

have in their emergendy guidelines, methods for use of decay hea[... __'
~

.

,.

renoval schemes other than the design basis equignent. In particular,"
~

'

.;.
. .

guidance is given to provide alternate sources of secondary cooling ~

,

.

. if_ main and auxiliary feedwater are unavailable.(e.g... b' depressurizing- ~y.

. . . . ~
'

y_.. 7 . . . . . ..

. .: . the secondary system and activating the condensate pumpj). Opfcajec,s .- , ,_--
_ .. . .

feed anol bleed co!y if . nont,. o{ %e,'.m.-l .- ~
. .

, .),N' ' ' . W ou t cl r eSor i -fo
, _

,

- ~

~ soceces et wa.+en . act avdlable to feed fhe r+da.EF"-... ~.E- . = , ' qsseg+or$'; ~ -;& ; Y :i 'The ~
.'' *

- -- - .
.,

'

7NRC has no design requirknents for these oth'er alternate schemes,2
"

l
. . just as we have none fo'r the " feed and bleed." capability. What ..[ -

.
=. :, : *

.
' ~~~

J
. . .

is . required for the design basis is a rel.iable safety related'' .

- < -.

auxiliary feedwater system to re::ove decay heat until cold' shutdown
.

,

is achieved and the RHR system is activated 4 Howe.veq . in SP Yt -i

oV +he fu lly.Tu'a T@ied sde4y g cade. e.mse3ency
_

feect wafec- sys+em; feed and bleed proceducAl -

. ins.+coc.+ ton.s should be available !o ope rafor.s .

\ ..
Oe- GP WiYy b fedd Ad Meed ..Msk. .becamecov52t-55%cE ,

.
..- . .

. . . . . . . . . . , .
~~

. . . .

. .. -It is also po.ssible that at some future time, on the basis of - -

~ "

operating experience .) , ,
,

' ~ " '

!
._

the design basis might change (e.c3 ) e.Petcph 6.dde rd$lig msy r2
sufficient for. some designs), In these cases, the staff would require that t

(
-. . .- ..

j .. . feed and bleed capability meet branch position ASB 101, i.e;,' safety- -

.
. and proposed

grade equipment and proper design justification. For existing plant. designsg
'

. .

we have not yet imposed such a . requirement, absent a conclusion t'hai.the"
:. _ . . .

T Commission's regulations r'equir'e iti. "
' '

pa e ut-s >Acc
I

_ _ _ _ _ _
- As to 'the. technical perfomance of " feed and bleed," we know it degends

_ _ _
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' '

all three PWR suppliers to examine " feed anc bleed" capability
-

-

for their designs. Also, NRC cof1 tractors at LANL and INEL
'~

have analyzed-" feed 'am!-bibed* wid tHe computer codes TPr
'-

. - - - - - - . -
..

and RELAP. As noted previously a B&W calculation for a TMI -
j

. class plant showed that " feed and bleed" was an effective heat
-

removal method even if no credit is taken f$r PORY actuation.'

i -

This is because most B&W plants have HPI pumps with a very high-
.

shutoff head, and enough energy can b'e relieved at high pressure
' '

'

through the safety valves. Westinghouse calculations have -
'

.
-

'

shown that for its plants with moderately high shutoff head HPI ''

pump, automatic operation of the PORY provides a. sufficient -
-

energy relief capacity to insure adequate core cooling and heat

renoval . For all other plants with PORVs, one or more PORVs
'

,

must be manually opened 'o assure that pressure is low enough
~

~

to provide adequate core cooling and heat renoval. It is

important to note that the assessment of " feed and bleed" rests

almost exclusively on, analysis. Analytical uncertainties related
'

,

to such phenomena as non-equilibrium themedynamics, bubble J
~~ ~

for[ation and repressurization caution against taking too much

credit for analytical predictions of systen behavior.
.

One LOFT experiment (L9-1/L3-3) explored " feed and bleed" in a

limited way. After a simulated loss of feedwater, the PORY was -

latched open to allow depressurization. The results showed that

depressurization to the HPI actuation point did'indeed occur. '.
However, HPI actuation was purposely not allowed to occur so that

,

other. accident mitigation sche.es could be explored.
. .- -
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Its 4.. Reco cendations for Future Action

It would..be.desir2ble- to provide-an improved experimental basis '__..

.. . . . . , .
..

for understanding system behavior during " feed and bleed". Thjsshould

improve the guidance in emergency pnocedures and training. To:

accomplish.this, we are exploring ways to expand the current Semiscale .
-

test series to include " feed and bleed" experimental data. We
'

expect shortly to issue a req 0est to RES wWeh will include these pfc{c5
,

i The current Ssmiscale configuration cannot simulate.

the unique ' features of the B&W NSSS. You know from previous,
-

,
,,

discu'ssions that we have been trying to resolve the problem of.
.,

iuncertainties for the B&W analytical methods''in predicrny-1

lo.ns Mrn .Lct A dcodI' be,cde ej %e, uiq= %Q:.s ff 4e ggg-

de%n cmd %e k . ex '16%fi\data (attach latest letter to B&W owners).ys&c.vns
s

We will shortly transmit

.

to all B&W owners our conclusion that such data are required. The
'

basis for this conclusion .is the Mdec\"W AMWeng Jiifecg%.n'eE

e 4 S e m t. 45pc.ch c be. e rng}- ch k h qvkor ,
" ww\ chm cochn$ of A bwcbing n A mi c

de.fr q vdk ' (tedvM %);b' ;NC. dudn} Mngkk
- -

besk LocAsj cs we.\\ o unwk in. k
-Ged. nk We4 pe.m,.

..,

we a conwe +o equece hcesces +o is,6g -

'

am eraency opera b3 procedures for %e. ing;w
+o feed s cam ge nerAfoc_s fen + hose' P W Vy ' y

_

he. " Feed a nd 6(eed " cnpa. hili +y,hav1n3 .

.

.

0
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