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Discussion: In ALAB-715 the Appeal Board granted one of
two Union of Concerned Scientists' (UCS)
requests to subpoena additional staff
witnesses in the reopened Three Mile Island-
proceeding. The reopened hearing is scheduled

'for the week of March'7, 1983.
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Background

In ALAB-708 the Appeal Board reopened the
record in the Three Mile Island Restart
proceeding because of its concerns about the
adequacy of core dacay heat removal at TMI-1.
The staff in response filed the testimony of
three witnesses. On February 23, 1983, UCS
moved the Board to subpoena-the testimony of
two additional staff members, C. J. Heltemes,
Jr., and Frank H. Rowsome.

UCS requested Mr. Heltemes' testimony because.
he wrote a memorandum containing the views of
the Office of the Analysis and Evaluation of
Operational Data (AEOD) which, according to
UCS, contained material contradicting the-

.

i

pre-filed NRC staff testimony. UCS requested:
Mr. Rowsome's testimony because he authored a
report which, UCS argued, questioned the
reliability of high pressure' injection, which
is the essential " feed" component of the feed
and bleed process.

Staff responded on February 25, opposing UCS'
request. Staff argued that UCS had not shown
the exceptional circumstances. required under
10 CFR 2. 720 (h) (2) (1) for a board to direct
that a particular NRC employee testify. Staff
maintained that UCS pointed only to assertedly
different views, not to technical facts

.

supporting UCS' position, and that there is no.
significant' difference in the views of the
staff's witnesses and the views of. staff
members responsible for the comments cited by j
UCS. Finally, staff stated that UCS had-r.ot- I

shown that the requested witnesses possess
personal knowledge of a material fact not
known to the witnesses staff intends to
utilize.

|
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The Appeal Board in ALAB-715 granted the
request to subpoena an AEOD witness, 2/ but
denied the request for Mr. Rowsome.. With
regard to Mr. Heltemes,-the Appeal Board,
citing ALAB-519, 9 NRC 42 (1979) ,. held that
the circumstances here were exceptional enough
to require the testimony of Mr. Heltemes or
another AEOD employee. The Board stated that
its concerns in the reopened proceeding
involved a central safety issue which it must
resolve on the basis of new information and.
analyses. A " staff unit that has reviewed the
issue may have a somewhat different
perspective concerning the efficacy or
reliability of a key safety system. In our
judgment, such perspective should be made-
available for our consideration." ALAB-715 at
6.

With regard to Mr. Rowsome's testimony,
however, the Appeal Board noted that Mr.
Rowsome's report dealt with Combustion
Engineering reactors, that he had testified
during the hearing in this case, that he is
not an authority on TMI, and that he.had'
stated that he could not reach conclusions
about TMI-1. The Board also noted that the
Rowsome report concerned the reliability of
the high pressure injection aspect of feed and :

bleed, and that that did not appear to be an
issue in the reopened proceeding.

2/ The Appeal Board, noting that Mr. Heltemes' role was solely
one of transmitting AEOD's review comments, stated that it
would issue a subpoena to the employee of AEOD with the
requisite knowledge to explain AEOD's views. The staff will
determine who that witness shall be.

.
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Analysis

The Commission's regulations authorize a board
to subpoena an NRC employee "upon a showing of
exceptional circumstances, such as a case in
which a particular named NRC employee has
direct personal knowledge of a material. fact
not known to the witnesses made available by
the Executive Director for Operations." 10
CFR 2. 720 (h) (2) (1) .

In ALAB-519, 9 NRC 42 (1979), involving
seismic concerns at Diablo Canyon, the Appeal
Board directed that two additional ACRS
consultants be subpoenaed because their views
differed from the majority ACRS viewpoint. As
noted by the Appeal Board in ALAB-715, there
were three interrelated factors involved in
that decision: (1) the power plant had been
designed and built on a set of scientific
assumptions that had been called into' question. iby subsequent information; (2) a reanalysis of |

the plant was undertaken so as to consider new
estimates;.and (3) the conclusion that the

1
-

plant could be operated safely was based on
theoretical assumptions that were partly g,
untested and previously unused. gx > H

.|
I. \.

We thus believe
that

We therefore
' recommend - dL_
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Trip othschild
Acting Assistant General Counsel

Enclosures:
1. ALAB-715
2. UCS Request for Subpoenas
3. NRC Staff Response
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SECY NOTE: !

In the absence of instructions to the contrary, SECY'Eill notify
OGC on Monday, March 7,* 1983 that the Commission, by negative I

consent, assents to the action proposed in this paper.

(* Time for commission action is limited due to the schedule for
the re-opened hearing.) )
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSIdS3 :-! 3 .g

.

ATOMIC SAFETY AND LICENSING APPEAL BOARD

Administrative Judges:
'

Gary J. Edles, Chairman
Dr.. John H. Buck c r- w- a'

'l 03,.

"""' " '"' '

Dr. Reginald L. Gotchy
.

)
In the Matter of )

)
METROPOLITAN EDISON COMPANY, ) Docket No. 50-289

ET AL. )
~~ ~~

) (Design Issues)
(Three Mile Island Nuclear )
Station, Unit No. 1) )

)

MEMORANDUM AND ORDER

February 28, 1983

(ALAB-715)

I.

The Licensing Board has issued its partial initial

decision dealing with various issues.of plant design',

modifications, and procedures. LBP-81-59, 14 NRC 1211

(1981). Essentially, the Board concluded that, once various
'

changes are made, TMI-1 can safely be restarted. The Union

of Concerned Scientists (UCS) has appealed from that

decision.
i

Following the receipt of briefs and oral argument,'we J

;

issued an unpublished memorandum and order setting out our- J

preliminary views and concerns regarding the sufficiency'of
'

the evidentiary record on the issues of the capability of

the so-called " feed and bleed" and " boiler-condenser"

processes to remove decay heat from the reactor core in the

_
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event of a loss of main feedwater or a small break loss of

coolant accident. The Licensing Board had found that the

feed and bleed process is a viable means of decay heat

removal at TMI-1. We noted, however, that information

supplied to us in Board notifications following issuance of

the Licensing Board's decision tended to undermine the

Board's conclusion. We requested the parties' views

regarding a need for reopening the record. 'Following

consideration of those views, we determined that a limited

reopening of the record is necessary in order for us to

resolve thene matters that are central to'a determination of

whether TMI-l can safely resume operation. Thus, we

instructed the licensee and the NRO utaff to submit

supplemental testimony and make witnesses available at a

reopened hearing. ALAB-708, 16 NRC (December 29, 1982).

The staff has filed the direct testimony of Dr. Brian W.

Sheron, Walton L. Jensen, Jr., and Jared S. Wermiel, in

response to our order. UCS now requests that we issue

subpoenas requiring the attendance and testimony of two

additional staff members, C. J. Heltemes, Jr., and Frank'H.

Rowsome, at the reopened hearing.

In support of its request that Mr. Heltemes testify,-

UCS indicates that on July 1, 1982, a staff report was sent

to the Director of'the Office of Nuclear Renctor Regulation

specifically discussing the reliability and effectiveness of

feed and bleed core cooling at TMI-1. Various members of

the staff commented on a draft of the report before it was
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sent to the Director. Included among the comments was a

June 10, 1982, memorandum from Mr. Heltemes setting out the

views of the Office for Analysis and Evaluation of

Operational Data (AEOD). This report and the related

memoranda, UCS argues, reveal a disagreement between the

official staff position as reflected-in the final report and

now incorporated in the staff's testimony, on the one hand,

and the views of AEOD', on the other. UCS claims that the
.

memoranda suggest that AEOD did not concur in the staff

position regarding the reliability and effectiveness of feed

and bleed at TMI-1.

In support of its request that Mr. Rowsome-testify,-UCS
''~

indicates'that he is the author of a' January 29, 1982,

report dealing with the feed and bleed process at plants :

designed by Combustion Engineering. (Mr. Rowsome also

testified earlier in this case.) Mr. Rowsome's report, UCS

argues, calls into question the reliability of high pressure
,

injection, which is the essential " feed" component of the

feed and bleed process. Because the report notes.that the

problem regarding the reliability of high pressure-injection-

is not unique to Combustion Engineering plants, UCS contends

that Mr. Rowsome's conclusions "go to the heart of the issue

in this proceeding: the adequacy of decay heat removal." 1#-

I

_1/ UCS Request for Subpoenas (February 23, 1983) at 5. l

|

)

I
i

_.
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The staff opposes issuance of both subpoenas. . Relying

in part on affidavits submitted in connection with its

answer, the staff claims that UCS has misread AEOD's

position and that there is no significant difference of

opinion among members of the staff.
2/ -

II.

The Commission's rules provide that the Executive

Director for Operations generally determines which staff
,

witnesses shall present testimony. An adjudicatory board

may nevertheless order other NRC personnel to appear "upon a
q

showing of exceptional circumstances, such as a case in

which a particular named NRC employee has. direct personal

knowledge of a material fact not known to the witnesses made

available by the Executive Director for Operations. "
. . .

10 CFR S 2. 720 (h) (2) (i) . See generally,_ Pennsylvania Power -

*
i

& Light Co. (Susquehanna Steam Electric Station, Units 1 & !
1

2) , ALAB-613, 12 NRC 317, 323 (1980). |
;
|

We reviewed the requirement of a showing of i

" exceptional circumstances" sufficient to warrant calling

additional staff witnesses in Pacific Gas and Electric Co.

(Diablo Canyon Nuclear Power Plant, Units 1 & 2), ALAB-519,

9 NRC 42 (1979). In that case, the Advisory Committee on.

_2/ NRC Staff's Answer in Opposition to UCS's Request for
Subpoenas (February 25, 1983) at 3.
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Reactor Safeguards (ACRS) had accepted certain design bases

and criteria utilized in a seismic reevaluation of a
completed nuclear power plant even though they were less

conservative than those that would be used for an original

design. Two ACRS consaltants dissented from that view, and

we found exceptional circumstances present to warrant the

issuance of subpoenas requiring their testimony. SI Three

interrelated factors were important to our conclusion: (i)

the power plant had been designed and built on a set of

scientific assumptions that had been called into question by

subsequent information; (ii) a reanalysis of the plant was
undertaken so as to consider new estimates; and (iii) the

conclusion that the plant could be operated safely was based

on theoretical assumptions that were partly untested and

previously unused. Id. at 46.

The request for the views of AEOD, by way of Mr.
1

Heltemes' testimony, raises a similar, albeit less

compelling, confluence of factors. The Licensing Board's

decision that the decay heat removal process is satisfactory

has been called into question by recently obtained

information. We have already concluded that the existing

evidentiary record is insufficient to permit us either to

.

3/ The regulations define "NRC personnel" for discovery
purposes to include consultants and members of advisory~~

boards such as the ACRS. 10 CFR S 2. 4 (p) . We
concluded that consultants to advisory boards were'also
"NRC personnel" for the purposes of the special
discovery provisions of 10 CFR S 2.720 (h) (2) (i) .

L



,

*
; i *

,

'
e

o

'

6
.

affirm or to reject the Board's decision, and we must

resolve a central safety issue,.one way or the other, on the-

basis of new information and analyses. The staff testimony
,

supports the Licensing Board's conclusion that the plant may

resume operation without unreasonable risk t'o the public-

health and safety, although a staff unit that has reviewed

the issue may have a somewhat different perspective
4

concerning the efficacy or reliability of a key safety
,

system. In our judgment, such perspective should be made

available for our consideration. We note that a genuine

. scientific disagreement on a central decisional issue is the

type of matter .that should ordinarily be raised for

adversarial exploration and ev,entual resolution in the
,

adjudicatory context. See Virginia Electric and Power Co.

(North Anna Power Station, Units 1 and 2) , CLI-76-22, 4 NRC

480, 491 (1976), aff'd sub nom. Virginia Electric and Power

Co. v. NRC, 571 F.2d 1289 (4th Cir. 1978); Consumers Power

Co. (Midland Plant, Units 1 and 2), ALAB-691, 16 NRC ,

(1982), review declined, CLI-83-2, 17 NRC (1983)

(slip opinion at 24-25).

The staff argues, in part, that "there is no

significant difference between the AEOD position and the NRC

Staff's position. ." (emphasis added) and.that AEOD's.

position is "one of caution" rather than disagreement. AI

But such characterizations are sufficient, in our view, to

4/ NRC Staff's Answer, supra note 2, Ornstein affidavit at
~~

2. W

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ . _ . . ._
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suggest that some differences in opinion or approach among

staff units may well be involved and are at least worth

exploring at hearing. -5/ We thus grant the request for a

subpoena for the views of AEOD. 5

In contrast, we do not believe that there are

exceptional circumstances to warrant issuance of a subpoena

to compel Mr. Rowsome's testimony. To begin-with, Mr.

Rowsome's report deals only with Combustion Engineering

plants. Although it notes that the problem of the

reliability of high pressure injection is generic to all

pressurized water reactors, including, presumably, TMI-1,

Mr. Rowsome expressly testified during the hearing in this

case that he is not an authority on TMI and could not
,

therefore reach conclusions about TMI-1 on the basis of his

experience with other reactors in the industry. See Tr.

16,929-30. Furthermore, although the Rowsome report raises

general problems about the reliability of the high pressure

_5/ We note, in this connection, that it is not our purpose
in ruling on a request for subpoenas to reach the
merits of the controversy or evaluate the truth of the
affiant's assertions. Diablo Canyon, supra, at 46.

6/ An affidavit submitted by. Harold L. Ornstein, a Lead
'Systems Engineer in AEOD, indicates that he was~~

responsible for reviewing the draft report, along with
NW. Carlyle Michelson, Director of AEOD, and that Mr.
Heltemes' role was solely one of transmitting the
review comments. In such circumstances, we'will issue
a subpoena to that employee of AEOD with the requisite
knowledge _to explain AEOD's views with regard to feed
and bleed, liquid natural circulation, and boiler-
condenser operations. We expect AEOD to provide its
most knowledgeable witness. The Director of AEOD shall
advise us and the parties promptly of AEOD's selection.
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injection aspect of the feed and bleed process, reliability-
has not been raised by UCS as an issue on appeal insofar as

TMI-1 is concerned and is not discussed in the staff's
direct testimony, and our independent review of the record,

although not yet complete, has not revealed that the high

pressure injection system at TMI-1 is unreliable. In short,

nothing in the report suggests that Mr. Row'ome possessess

any " direct personal knowledge" regarding matters of concern

to us in the reopened hearing or that he could offer,

testimony directly bearing on issues before us in the

- reopened proceeding. 2

A subpoena will issue requiring the testimony of that

employee of the Office for Analysis and Evaluation of I

Operational Data (AEOD) with knowledge of AEOD's views on
q

i

feed and bleed, liquid natural circulation, and boiler- I
1

condenser operations. Except to the extent granted, the

request of UCS is denied.

It is so ORDERED.

FOR THE APPEAL BOAPS

O..b Dmeb
C. JMpn Shoemaker
Secretary to the
Appeal Board

.

7/ UCS characterizes the " heart of the issue" before us as~~

"the adequacy of decay heat removal." Such
characterization is too broad. The reopened hearing
will not examine all aspects of decay heat removal but
simply those discrete matters -- not including the
reliability of high pressure injection -- raised in
ALAB-708.
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UNITED STATES OF AMERICA *S3 Fi,]23.,og g

NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD .

In the Matter of )

)

METROPOLITAN EDISON COMPANY ) Docket No. 50-289
) (Restart)

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

Union of Concerned Scientists'
~~

REQUEST FOR SUBPOENAS

Pursuant to 10 CFR Section 2.720(h)(2)(i), the Union of Concerned

Scientists requests that the Board issue subpoenas requiring the attendance

and testimony of C. J. Heltemes, Jr. and Frank H. Rowsome of the NRC Staff at
'

the reopened hearing in the above-captioned proceeding, coceencing March 7,

1983, in Bethesda, Maryland. Exceptional circumstances . warranting the

issuance of these subpoenas are present, as discussed below.

In an April 29, 1982 memorandum entitled " Reliability and Effectiveness

of ' Feed and Bleed' Core Cooling at THI-1", Harold Denton, Director. Office of

Nuclear Reactor Regulation requested the Staff to explain the technical basis !

for its position on ' feed and bleed' in the TMI-1 restart proceeding and to

" clarify" the difference between the " feed and bleed" and " boiler-condenser"

modes of core cooling. A copy is attached. The final Staff report responding

to Mr . Denton's request is entitled " Report on NRC Staff Position on Feed and

Bleed Cooling." A copy of that report, with a cover memorandum dated July 1,

1982, is also attached. ;

i

i
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In the course of preparing its response to Mr. Denton's request, various

members of the Staff comented on a draft report. C. J. Heltemes, Jr;, Deputy

Director, Office for Analysis and Evaluation of Operational Data, is the

author of a memorandum dated June 10, 1982, entitled "Dra f t Report on NRC

Staff Position on Feed and Bleed Cooling at THI-1 Restart Hearing." A copy is

'

attached. The Heltemes memo constitutes the coenents of the Office for
|

Analysis and Evaluation of Operational Data (OAEOD) on a draft of the July 1,

1982 final report to Mr. Denton.

Mr. Heltemes' memo contains material which contradicts the NRC Staff

Testimony of Brian W. Sheron and Walton L. Jensen, Jr. filed February 16,

1983 In particular, Sheron and Jensen state,, at page 6:

The Staff has concluded that the heat transfer
mechanisms involved in the boiler-condenser process
are adequate to remove decay heat from the reactor ,

system and will prevent core uncovery if at least one
train of ECCS is operable. This conclusion is based
on both the B&W CRAFT-2 calculations and the RELAP ti
audit calculations, as well as our evaluations of the
heat transfer mechanisms involved in the process and
discussed in commonly available heat transfer texts.
Although detailed reactor coolant system behavior
during the period of natural circulation interruption
in the analysis of certain small break sizes is not
well understood, the system must eventually drain
down and a steam condensing sur face in the steam
generator would be exposed before t se core could
begin to be uncovered. Once a steam condensing
surface were uncovered, boiler-condenser natural
circulation would commence and depressurize the
system so that the decreased break flow, along with
the increased HPI flow, would result in a net
inventory increase in the primary system before the
core could begin to uncover. The Staff has evaluated
the mechanism involved in the boiler-condenser heat
transfer process and has concluded that the

condensing surface that would be available would be
capable of removing all decay heat generated by the
core if an adequate supply of feedwater were
available.

-
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In contrast Heltemes states on page 2:

*We believe that the conclusion

"If the feed and bleed process discussed above was

insufficient to remove decay heat, natural
circulation would be established in the

boiler / condenser mode"

is not a certainty, especially in the absence of
experimental data for B&W plants. In the event that,

for any reason, natural circulation cannot be
established and the primary coolant pumps are not
available, the " feed and bleed" mode of decay heat

removal would have to be used.

In addition, Mr. Heltemes points out in paragraph 5 that the emergency
i

procedures "are not presently in place" and believes "it is important to

provide a sense of timing regarding what is in place and ,available now (in

)terms of e qui pn ent , procedures, and training) and what is likely to be

available at some specified time in the future." As the Board knows, it is
i

UCS's position that adequate emergency procedures must be in place before .it

can be found that either boiler-condenser or bleed and feed are sufficient

means of decay heat removal. The Staff testimony deals not at all with the

subject of emergency procedures; the cooling modes are treated in the

abstract. It is apparent that AEOD recognizes the significance of procedures,

to the question of decay heat removal reliability.

Finally, Mr. Heltemes states in paragraph 7:

We agree with the need for obtaining experimental
verification of the analytical-code predictions. 3
believe that this section of the report should be
expanded to clarify the items for which verification
is considered appropriate or necessary. In this
regard, consideration should be given to (a) natural
circulation in B&W plants, including establish:nent of
boiler / condenser operation, and elimination of steam
formations in the hot legs; and (b) the ability of
existing PORV and safety valves to perform reliably
in a ' feed and bleed' mode. (emphasis added)

.
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While the memo itself is terse, there is a clear indication here that

experimental verification of the code predictions is necessary before they can

be relied upon. This should be contrasted with the Staff's testimony - which

concludes that, despite the lack of verification (or " confirmation," as the

Staff would have it), their conclusion that adequate core cooling will not be

jeopardized is unchanged. (NRC Staff Testimony of Brian W. Sheron and Walton

L. Jensen, Jr. at 17.)

It appears that AEOD did not cor tur with the NRC Staff position on feed

end bleed for THI-1. In the cover memo from Roger J. Mattson and Hugh L.

hmpson to Harold Denton, enclosing the " Report on NRC Staff Position on Feed

and Bleed Cooling " the authors note that the report was prepared by the

Division of Syste.as Integration (the Division to which witnesses Sheron and

Jensen are attached) that the Division of Human Factors Safety " concurs" in
!

cer tain parts and that AEOD has " reviewed this response and their comments |

have been considered." UCS has reviewed the final report given to Mr. Denton ;
i

together with the Heltemes memo. While the AEOD opinions may have been |
1

" considered", they were not incorporated. While we are not able to tell the

Board exactly what Mr. Heltemes will testify since we do not have access to

him, the memo confirms that AEOD has a different perspective and opinion. on

the certainty of boiler-condenser.

Frank H. Rowsome Deputy Director, Division of Risk Analysis, RESM,has

previously appeared as a witness for the Staff in this proceeding and is the

author of a report entitled " Feed and Bleed Issue for CE Applicants " January

1/ We understand that Mr. Rowsome has been reassigned, but is still a
member of the Staff.

-- . - .
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29, 1982, a copy of which is attached. The material, which consists primarily

of risk assessment contains the following conclusions of greatest importance
f

to this proceeding (at pages 7-4 of the report):

The value of an assured feed and bleed capability here is to
nate the need for feedwater. This would eliminate the smaller

elimj/yr) path to core melt without affecting the more prominent(10
path via HPI failure. Note that small LOCA with total HPI failure
is predicted to result in a core melt frequency above the
Commission goal for all core melts. The provision of feed and
bleed capability or of an improved AFW system will not help this.
It is a problem generie to PRWs and not unique to the CE designs.
It appears that the high frequency of very small LOCA revealed by
historical experience and the marginal HPI system reliabilities
revealed by cany PWR PRAs are combining to yield unacceptable core
melt frequencies through S D-type sequences. We suggest that NRR

3

tackle this problem in two' ways: First, a serious effort should be
made to reduce the frequency of S LOCA's. Second, a broad-scale

2attack on HPI reliability problems comparable to that instituted
for AFW systems after THI should be initiated for all PWR's.

(emphasis added)

These conclusions, which are said by Mr. Rowsome to apply to all PWRs ,
.

go to the heart of the issue in this proceeding: the adequacy of decay heat

removal. Neither the ' existence of this report nor its conclusions have been

brought to the Board's attention by the Staff.

10 CFR 2.720(h)(2)(1) provides that the attendance and testimony of

named NRC employees may be ordered by the presiding office "upon a showing of

exceptional circumstances, such as a case in which a particular named NRC

employee has direct personal knowledge of a material fact not known to the

witnesses made available" by the Staff.

This has been held to authorize the subpoena of Staff personnel who hold

differing opinions (as opposed simply to knowledge of particular " facts") on

critical safety issues. Pacific Gas and Electric Co. (Diablo Canyon Nuclear

Power Pl ant , Units 1 and 2), ALAB-519, 9 NRC 42 (1979). In that case, the

Appeal Board stated:
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The ability. of nuclear power plants to withstand
earthquake damage is undeniably crucial in

California,- where seismic phenomena are not uncommon.
The ~ Board, the Staff, the applicant, and amicus
curiae have all allowed the procedural undergrowth to

.

obscure the substantive forest. This is more than.s
run-of-the-mill disagreement among experts. We have
here a nuclear plant designed and largely built on'

one set of seismic assumptions, an intervening
discovery that those assumptions underestimated the*

magnitude of potential earthquakes, a reanalysis of
the plant to take the new estimates into account, and
a post hoc conclusion that the plant is- essentially
satisfactory as is--but on theoretical bases partly
untested and previously unused for these purposes.
We do not have to reach the merits of those findings
to conclude that the circumstances surrounding the ,

need to make them are exceptional in every sense of
that word. Subpoenas to compel the testimony of the-
two ACRS consultants whose views diverge from the.
consensus just- described are therefore not only
permissible under the Rules of Practice, but ;

appropriate. |

- 9 NRC at 46, emphasis added.

The situation here is . markedly similar.E This Board is addressing

complex . technical issues of first ~ impression and, after the discovery of the j
EG&G test results , is now being presented with. new analyses and opinion from

the Staff, largely unv eri fied by experimental data,_ which ~ have never been

presented to any NRC Board, so far as we. are aware. Harold Denton's request

that he be " informed" of the technical basis for Staff position on bleed _ and

feed for TMI-1 is - evidence of the ad hoc nature of the conclusions being
1

e

i

2f Mr. - Rowsome's case is ' even clearer. He is possessed of " facts". i.e. risk.
assessment calculations, which are not incorporated or-alluded to.in the
Sheron or Jensen testimony.

1

v e w e ~ , " - ,e -, ,,, -o- + -



. - ._

'
.. . . .
,' ,. *

,

' '

-7-

4

offered to the Board here. It is incumben t upon the Board to consider the
'

divergent views of qualified personnel. This is particularly so because the

Staff is at this point in the position of defending its previous judgments.

* Respectfully submitted ,

e

i
, --

E'11yn R. Weiss ,

General Counsel for )
Union of Concerned Scientists .I
Harmon & Weiss
Suite 506
1725 I St.. NW
Washington, D.C. 20006

..

Dated: February 23, 1983

|
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HETROPOLITAN EDISON COMPANY ) Docket No. 50-289
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FOR SUBPOENAS" have oeen served on the following persons by deposit in the
United States mail, first class postage prepaid, this 23rd day of February 1983.

..

* Nunzio Palladino, Chairman Dr. Linda W. Little
U.S. Nuclear Regulatory Commission Atomic Safety and Licensing

Washington, D.C. 20555 Board Panel
5000 Hermitage Drive

e John Ahearne, Commissioner Raleigh, North Carolina 27612
U.S. Nuclear Regulatory Commission
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U.S. Nuclear Regulatory Commission
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* Thomas Roberts, Commissioner en Judge John H. Buck
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Washington, D.C. 20555 Appeal Board Panel
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* Ivan W. Smith, Chairman Washington D.C. 20555
Atomic Safety and Licensing
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Washington, D.C. 20555 Appeal Board Panel

U.S. Nuclear Regulatory Commission
Dr. Walter H. Jordan Washington D.C. 20555
Atomic Safety and Licensing

Board Panel '' Judge Christine N. Kohl
881 West Outer Drive Atomic Safety and Licensing
Oak Ridge, Tennessee 37830- Appeal Board Panel

U.S. Nuclear Regulatory Canmission
Washington, D.C 20555
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wuwmcToN. D. C. 20515
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. . ..g. . . . * / April 29,1982
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MEMORANDUM FOR: Roger Mattson, Director, DSI
Hugh Thompson, Director, DHFS

FROM: Harold R. Denton, Director, ONRR
. .

SUBJECT: ' RELIABILITY AND EFFECTIVENESS OF " FEED AND BLEED" CORE
COOLING AT TMI-1 -

.

As we have discussed, questions have been raised recently which center around.
the staff's position on the reliability and effectiveness .of " feed and bleed" .

as a core cooling technique following a SBLOCA. Specificatly, the staff's . .

technical basis for its position on " feed and bleed" at the M1-1 restart
hearing has been questioned. In order for me to be fully informed on this
issue, I would like a report which includes the following: .

1

(1 ) A description of the staff position at the WI-1 restart hearing. !

on the role of " feed and bleed" during a SBLOCA.
~

)

(2) An interpretation of the THI-1 Licensing Board decision regarding
the need for reliable and effective " feed and bleed" during SBLOCA.

(3) A detailed explanation of the staff's technical basis for its .

-

position on " feed and bleed" at TMI-1. Include an assessment of
existing information and ongoing work, both within the staff and' by-
the industry. Also, clarify the difference-between the " feed-and
bleed" r: ode of cooling and the " boiler-condenser" mode of cooling.-

(4) Recomendations ,for future NRC and/or industry actions needed-to
move towards a better understanding of the reliability and effective-
ness of the " feed and bleed" technique. .

Since the results of your work should be coordinated with RES, AE00 and OELD, I ,

suggest we hold a meeting as soon as you can compile preliminary information on
this subject. I expect a report prior to the date for filing our response to
exception in the TMI proceeding.

.

-

Harold R. Denton, Director
Office of Nuclear Reactor Regulation

, , , '. -. . . - . ,
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MEkRANDUMFOR:Harold Denton, Director, Office of Nucleir Reactor "

Regul,ation 3

---

~

FROM: Roger Mattson, Director, Division of Systems -
.

Integration

Hugh Thompson, Acting Director, Division of Human 1,

Factors Safety '

.

. .. u... .

SUBJECT: HRC STAFF RELIANCE ON " FEED AND BLEE0", |''"
*

,
. . .

.=- j.. . . .

As requested in your memorandum of April 29, 1982, we have prepared the |
attached report addressing each of the four issues which yoy identified. i

To sur:r.arize, the NRC staff did, not rely on " feed and . bleed" cooling to !
'

protect the core at IMI-1. This position was made clear to the board. H

Sabcock and Wi.lcox performed feed and bleed analyses for the development |

of inadequate core cooling procedures. Such procedures would be
'

l
utilized as defense in depth for events beyond the design basis. These _l
prodSUres instruct the operator to establish ahd maiiTtain feed and

~

bleed cooling following a complete loss of heat sink until feedwater can
be restored. ~ . -- - - - -- -~

.

ThisresponsewaspreparedbytheDivisonofSystemsIntegratien. 'The
Division of Human Factors Safety concurs _ in the statement regarding the, !

'

*reliance that we place on operator actions for initiation of emergency. I

feedwater and on feed and bleed cooling in emergency operating ]<

procedures for accidents beyond the design basis. The offices of ELO i.

and AEOD have reviewed this response and their comments have been i!
considered.

We recommend you consider informing the THI-1 Appeal' Board.of this staff
analysis of the Licensing Board's decision along with our conclusion
that. cur areas of disagreement are not material.

CT~f ' f -
. ,

Roger J. M tscn, irector, OSI I

d *

apt mpn.

'Hu.gh L. t hcmpson, /Jr. k ing
Diiector, DHFS

Enclosure: As stated
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REPORT ON NRC STAFF POSITION ON

.

FEED AND,, BLEED C001.ING i-. -

,

- .-. .

Item 1 A descriotion of' the staff oosition at the T?il i restart
" ''

hearing on the role of " feed and bleed" during a SBLOCA- ~~~ ~

.

%

- . . -

RESPONSE - ,.

.The staff's position at the hearing was that feed and bleed -
, , , , , , , _ ,,

cooling is not relied on' foEheEt removal. Th,iY pos'ition was
;

made clear to the' ASt.B in the TMI-1 restart hearing in (1)' :|
-- -

,

'

written testmeny by NRC staff witness J. Wemiel and (2) oral
. . - . - . .

testimony of W.'Jensen as follows..

I
e- ._ . . . . - . .

(1) Written Testimony *of J. Wermiel in Rescense to Board

Question 6: Question 61. Will the reliability of the.

emergency feedwater system be greatly improved upon-conversion [-

to safety-grade, and is'it the_ licensee's and_ staff's position

that the improvement is enough such th'at the' feed-and-bleed

backup is not required.
.

. .

(WitnessWermiel)
'

Response: Based on. knowledge of the i,mprovement in

reliability gained by eliminating first order failu're sources,

it is the staff's judgment that the reliability of the

emergency feedw'ater system will be improved once the fully

safety-grade system is installed. The single failure problem
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.

instrumentation described in the response to 6a and b'ab'ove
'

will be el.iminate,d. In,. addition, various other hard' ware,

procedural and administrative improvements as identified in'

.

the THI-1 Restart SER, NUREG-0680 under Order Item' la s ould'
.

enhance emergency feedwater system reliability. However, a

quantitative reassessment of the reif ability of the fully"''

isafety-grade EFW system has not been performed. The ?..".e -
,-

feed-and-bleed back-up is not required by the staff and,'

therefore, need not meet alj re'hirements of'a.::afety system.
' ~

However, it is recognized as additional defense in depth for
,

providing core cooling in the very unlikely event that' *
)-

emergency feedwater is lost, and the HPI pumps and primary-

safety valves which comprise tiie feed. and bleed mode ar,e ~ ~ '

required to be available by Technical Specifications. ~

-.

(2) Oral Testminony of W. Jensen Regarding UC5 Contentions 1,'

and 2
'

.

..
.

..
'

'(Or. Jordan) I would address the question then directly to Mr.

Jensen. Did I misstate what~you said? Do you believe'that.
.

the high pressure injection system is important in t' hat it not-
,

.

only supplies emergency cooling inventory but it also removes

. heat in the feed and bleed mode? That that is an important j
i

safety. feature?'

-
.

-
. ..

|

!*

,(The Witness) The high pressure injection system is an



. . . . _ _ . ..

. ,-,.

| " * *. *, * . ... ... ... ... .. . ., . . . . _

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

.
.

' . * . . *
.r .* --

.,, ,., ,
, .

. 1. . a..: :r . ,. f ,g . , j.

. . .
. . .

3
.

-, , .

small break LOCA. The NRC does not rely on this system for
,

heat. removal in t,he feed and bleed mode by which core dec'ay

heat would be forced through the safety valve or .the PORV'. .
.

. ..
...

Instea'd, we rely on' the heat removal from the emergency -
. .

feedwater system. -

.

J. .

(Dr. Jordan) Okay. That's fine. : :
-

. ,
-

..

J .

(Ms. Weiss) If I can refer,.',0r."' Jordan, I thin,k. the exact

question ycu are asking is answered on page 9 of the staff
1testimony in response to Board question number 6. I was going i

'

to read the sentence to you. (Wermiel testimony above)
'

- -
. ._ .n

The feed and bleed back up is-not required by the staff.and

therefore need not meet all the requirements of the safety

system. It's just simply a direct quote. ~
.

,

.

(Dr. Jordan),Yes. I remember that 'and thank you for pointing

that out. I thi.nk that clears up the matter."
.

. .

Item 2 An interpretation of the THI-1 Licensing Board decision
-

~

regarding the need for reliable and effective " feed-and bleed"
.

durino SBLOCA

8ESPONSE .

- _-
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There is an interest in whether the ASLS 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, regarding emergency feedwater reliability, as shown'
. .

' in the following excerpts from its decision. We believe
..

however that the board.did not err in declining to find that

additional modifications to the emergency feedwater system are ,

necessary at THI-1 prior to restart.*'

. ...
.

, , , .

. _ . . - -
'' ~

Page 224,of the TMI-1 Licensing Board decision acknowledges j
i

the NRC Staff position (see Item 1 above) by noting that: '

.''
.

.
. ,

"The Staff's position is that the loss of emergency feedwater .

w. -

followi,ng a mairr feedwater transient is not an accident which

must be protected against with safety-grade' equipment."
7

.
.

.

To us, this observation by the ASLB says that our position f.n

Item 1 above was understood by the Board.' At Page 242.of the
~

decision the Board goes on to point to a precedent ruling made

by the St. Lucie-2 . Appeal Board for requesting additional
.

reliability numbers frem the staff. The THI-1 Board noted
. .

that:

.

'URC response to UCS' exceptions to the PID, filed with the Appeal Board
. .-.

in the THI-1 Restart proceeding.Jtay 20, 1982. .

.

e w v e--
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"The (St. Lucie) Appeals Board decided that measures were
.

**
required to mitigate such an event should it oc ur. We.

,

believe that similar measures are necessary at TMI-1; that the..

' '~

reliability of the EFW system has not been demonstrated to be",

adequate by itself. However, the ENW system is backed up by
.\-

the high pressure injection system, so that in the event of U

failure of the EFW system the core can be cooled by feed and: j.
,,

'

bleed while repairs are being made to the EFW system.".:r . .
.

-!
;. ... . .

, .

..

l

We conclude from this statement that the THI-1 Board has

relied upon the availability of feed and bleed in reaching its

finding that the TMI-1 design is acceptable. The question-

then is how the Board reached this conclusion in light.of 'the
~c .- -

Staff position (Item 1 above). The answer is summarized on

page250oftheTMI.1Boarddecisionwhere[theBoardstates:
~

.

.

"We have relied on the staff figures on reliability of the EFW

system and our own estimates (emphasis added) of the adequacy

of the feed-and-bleed backup to arrive at our conclusion that
'

the core is adequately protected from a-loss of main _feedwater-
.

transient, the dominant challenge to the EFW system."
*

.

.

** Complete loss of all AC power including both diesel generators.

..
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We conclude that the Licensing Board reached the same

conclusion, as the staff _(the TMI-1 design satisfies the .-,

Comission's regulations), although the board's basis for the

conclusion is different. The basis for the sta'ff position is'
~~

,_

summarized in Question 3 below. We have studied the Licensing
, ,

Board decision to , understand the basis for its conclusion. At !

paragraph 1056 we find the following:
,

,

.

"Since the ErW System is bac',ke,.d"u'p by a _ safetygrade HPI,
' ~

designed to protect the core in the event of a small break -

'

LOCA, we believe we can conservatively assume an additional
j

safety factor of 100, or an overall probability of failure to

protect the core of about 10-6/yr. Lacking any demonstration
_

that the above failure probabilities are grossly in error, we
.q,

conclude that the EW system, as modified, will, wf th- the HPI

backup, adequately protect the health and safety of the-

;

public." -

. .

.

During the TMI-1 hearing, the NRC Staff did not provide any

detailed discussion, for or against, the above Licensing Board:
,

1*

assessment. We do not have sufficient information r'egarding
. -. .,

the uncertainties associated with si feed and bleed cooling to-
. . .

'

. credit it with a 100 fold reduction in the probability of core

melt.
'

.

. .-

Item 3a A detailed exolanation of the staff's technical basis for its
~

-

-.
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It ,was the Staff's position during the THI-1 hearing thct.the..

~ "'

emergency feedwater (EPJ) system is required to be avaflable "

for decay heat removal in feedwater transients and certain
. .

small break loss-of-coolant accidents without feedwater. We,

also noted.that should EFW be initially unavailable,'there is
,,

at least-(0 minutes time available to take action to establish.

EFW flow prior to uncoveriniof'~the core folloying a loss of

main feedwater or certain small break loss of coolant

accidents. The THI-1 EFW system will, at the time of restart,

meet the Cocmission's requirements for safety related
.

-

.

equipment, in the event of small brea,k LOCA_and/or loss of

main feedwater if credit for operator action is given (to

initiate the system) within 20 minutes. Tha TMI-1 EF[ system
'

will be fully automatic for these events by the first ',-

,

o
refueling outage after Testart. The staff recognizes that a

feed and bleed capability exists at THI-1 to provide

additional defense in degh for decay heat removal should EFJ

fail: The inadequate core cooling procedures at TMI
.

srporate the feed and bleed process. Operators are trained j
,. .

.

:, the use of these procedures at THI ,1 and feed and bleed is

covered in the scope of OLS examinations of the THI' operators.

It is usually covered in the simulator portion of the

examination. Safety--grade equipment to accomplish feed and

hloos haevnn tn FFV in tha avart nf a erml a t a In" nf $11
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basis since the EFW system at the time of restart is''''-
.

suff.iciently reliable to make a postulated loss of'EFW system

acceptably low. - -

-

. ;... . .

Item 3b- Clarify the difference between the " feed and bleed" mode of
~~~ ''

coolina and the " boiler / condenser" mode of coolino
: - . . -.

,

.

RESPONSE - -'

. ... . .
,,, ,

. - - '. . .

'
"

For small, breaks below a certain size, th,e break area is not
'

,

large enough to relieve all the energy generated 'by decay .

heat. For this condition, heat transfer through the steam i

generator is the preferred method of providing additional

required energy removal capability. To accomplishIthis.
.

emergency or auxiliary feedwater systems must be operating.

Since the reactor coolant pumps are tripped for most'scall
,

,

;

breaks, coolant flow through the core is by natural j.

,
-

.

Icirculation. Feed & Bleed is a method by which decay heat is
,

removed from the primary system if no feedwater were available
..

so that natural circu.lation did not occur. The
,

^

" boiler / condenser" mode of cooling is one of three modes of-

natural c'irculation cooling discussed belcw. Each mode

. represents a progressively degraded condition of th'e primary

system in terms of system inventory. Thus it is possible for-

some small bresk sceoarios to experience all three modes of
. . . . t ... ........i f. , 11 A a n k I nf* *. -
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calculationsbyB&WItemporary interruption of all modes of -
'

.

natural ejrculati,on was,, predicted however, inventory loss in
-

these three modes is not sufficient to cause extended core
- -

.

.

. ..

uncovery and fuel damage. It is not necessary that the .

..

primary system be refilled folllowing a LOCA in order .to

adequately cool the core. Analyses'by B&W indicate that -

adequate decay heat can be removed under any of the following ,
,

three natural circulation modes." .
,

*

. . " -
-

.. . . .
. . .

.

.
. .

1. Single phase - In this mode the , entire primary system
- remains in a subcooled liquid state. Core flow is maintained

,

solely by density differences .betweert hot and cold ifquid.

2. 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 formed 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 rise into the upper head
.

and accumulate there as a single large bubble. For'B&W plants

this heat removal mode will persist un,til the liquid level

drops below the hot leg U-bend.
.

*e&W report " Evaluation of Trans,ient Behavior and Small Reactor Coolant

System Breaks in the 177-FA Plants" May 7,1975.
. - . - -_. _ _ _ - _ - _ .
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3. Boiler / Condenser - Nhen the hot leg U-bend is voided, .

liquid wT11 not 6e carried into the steam generator. . Howe,ver,
,

when sufficient steam has accumulated from boiling in the. core
~

i- such that a condensing surface is exposed within the steam
.

generator tubes, heat will be removed by steam condensation on

the tube walls. This method of heat removal is referred to as

boiler / condenser. Thus a period will exist between. formation-
.

,

of a bubble in the. hot leg U-bends when mode 2 natural'
,

circulation is lost, and thh uncBvering of the, steam generator
,

condensing surface, during' which no natural circulation would* *
.

,

'

exist in'8&W plants. The condensing surface is at a h|igher

elevation than the core so that boiler / condenser natural. .

circulation will be established in the event of a small break
. -

%. .

LOCA before the core could be uncovered. Soiler condenser

natural. circulation was demonstrated to be effective in- LOFT *

* - and Semiscale** experiments for U-tube steam generators.
.

-

.

*NUREG CR-1570 " Experimental Data Report for LOFT Nuclear Small Break.
.

Experiment L-3-7", August 1980. .

..

'

** EGG-SEMI-5507 " Quick Look Report for Semiscale Mof-2A' Test S-NC-2,"
.

July 1981.
,

,

.

we

.
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If heat. removal through the steam generator cannot be achieved

due to los,s of al,1 feedwater (an event not required to.be..

considered as a part of the design basis), " feed and bleed".

~

can be used as an alternate heat removal method. The .'~ i
''

. I

procedure involves energy removal by venting hot water. and/or 1

)
steam through the primary system PORVs and/or safety valves

(bleeding), and replacing the vented coolant with cold HP1 -.

- <
.

1
.

water (feeding). -

.3 -.
. .

|
. ... .

,

.. .~... >

"

Item 3c Assessment of Current Status and Existino Information on 1

'

" Feed and Bleed" . !,

!

I'

. -

|

RESPONSE i- -n ;

i

'l

. As you recall, in a recent communication tr Dr. Henry hyers we
:

noted that for a small break LOCA which is subsequently |
-

.

, ,

*

isolated, a phenomenon 5-imilar to " feed and bleed" might |
1

ultimately occur as the means of decay heat removal' if steam

bubbles were trapped at the top of hot legs and did not

rapidly condense even if emergency feedwater were availabTe.

This method of heat removal from the primary system'might
,

occur if the core were sufficiently cooled so that decay heat

no longer boiled the incoming HPI water but forced it through

1
I

.

i
-

_.

l
l'The term "similar" is used, since in this case feedwater to the

secondary side of the steam .oenera ter is a<<umad availabia. and nn
~

. -
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the safety valves as liquid. If boiling occurred in the core, the steam.

production wou.ld act to ine,rease _the bubble size in the hot-leg.U-bends.

If the hot leg bubble size increased sufficiently, a condensing surface
' '~

'

on the steam generator tubes would be exposed. This would estab1ish'

natural circulation in the boiler / condenser moda. ~

. . , . . .,

.

The bubbles could not expand sufficiently to uncover the core or to: i ,

exhaust steam out of the pressurizer since the secondary, system water'

icvel in the steam generators would b[.e_,a6*o've the core anf.,.the !.: -

~

pressurizer surge line entry elevation. Although our study of this
.

scenario is recent and was not discussed during the THI-1 hearing, no.

additional staff , reliance on feed and bl,eed should be implied since if

the]eed and bleed p' ocess discussed above were insufficient to remover

.

decay heat, sufficient coolant loss through the safety and. relief valves

would eventually reestabli:h naturt.1 circulation in the

boiler / condenser mode. The letter to Dr. Myers is attached for further-

information on these recent developments.
.

.

All three PWR suppliers are developing emergency procedure guidance to

licensees on how to use equipment to perform " feed and. bleed" operatiens

as a backup method of. heat removal if all measures for-feeding steam
.

.
.

generators are lost. It is important to stress that at this time. " feed

and bleed" is not a preferred method of decay heat removal. 'The

equipment used for. feed and bleed operation was not designed for that-

purpose. Feed and bleed 'is only, one possible emergency alternative for

primary- system heat removal for events beyond the design basis. All -

u , -- .. . - . - - - .
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decay heat removal schemes other than the design basis equipment.' In

particular, guidance is given to , provide alternate sources of secondary

cooling if main and auxiliary feedwater are unavailable (e.g., by
" '

depressurizing the secondary system and activating the condensate-

,

'

pumps). Operators would resort to feed and bleed only if no source of

water is available to feed the steam generators. The NRC has no' design

requirements for these other. alternate schemes, just as we have none for -

'

the " feed and bleed" capability. What is required for the design basis .

is a eliable auxiliary feedwater sys}temTo remove deciyJeat until the ,

RHR system can be activated to ultimately achieve cold shutdown. '

However, to provide defense in. depth, feed and bleed procedural -

'

instructions should be available to operators because the capability to
>feed and bleed exists.

.

.

.

As to .the technical performance of " feed and bleed," we know it depends ~

,

on the HP1 pump performance charetteristics, the PORY relieving

capacity, and the plant power to volume ratio. Analyses have been

conducted by all three PWR suppliers to examine " feed and bleed"

capability for their designs. Also, NRC contractors at LANL_an.d_INEL

have analy:ed " feed and bleed" with the computer codes TRAC and RELAP. ,

As noted previously, a S&W calculation for a TMI class plant showed that

" feed and bleed" was an effective heat removal method even if' no credit

is taken for PCRY actuation. This is because most B&W plants have HPI

pumps with a very high shutoff b,ead, and enough energy can be relieved'

at high pressure through the safety valves. It is important to note that

a. . __ . -

_ . _ __
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Analytical uncertainties related to such phenomena as non-equilibrium '

thermodynamics, bubble formation and repressurization caution against

taking too much credit for analytical predictions of system behavior.
.

One LOFT experiment (L91/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 actuat on point d d indeed occur. However, HPI actuation was ~i i- 4

purposely not allowed to occur so tha.t, .otEer accident ini.tdgation sc.hemes-
~

'
'

could bd explored. ~

.

o

>

Item 4 Recor=endations for Future Action "

.

'
- -w. 1

.It is desirable to improve the experimental basis for-

understanding system behavior during " feed and bleed." This |

. should improve the guidance in emergency procedures and

training that is being developed under Task I.C.1 of -

. b
NUREG.0737. 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 !ssue a
.

recuest to RES which will include these proposals.
. .

The current Semiscale configuratien cannot simulate the unicue

features of the B&W NSSS. You know from previous dis ussions

that we have been. try.i.ng to resolve the problem of

uncertainties for the B&W analytical methocs in predicM ng -

. _ _ , _
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' are investigating the unique features of the 8&W design and
'

the Jack of integral systems data (see attached letter to B&W

owners ) . We will shortly L insmit to all B&W owners our.,

conclusion that such data are required. Thebasisforhis ''

conclusion is the need for additional verification of some

aspects of the thermal-hyd aulic behavior during natural

circulation cooling of the B&W design with feedwater,avalilable
,.

.. - -

during small break LOCAs, as well as uncertainty in the feed ~

and bleed process. You will' als6' recall that the ,ACRS- let,ter
,,

of June,1982 highlighted this problem for resolution p'rior to
,

its concurrence on full power operation of tiidland, a B&W

reactor.

.

.

..,

.

.

.
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MEMORANDUM FOR: Gerry Mazetis, Section Leader
Section C |. .

.

Reactor Systems Branch, NRR

FROM: C. J. Heltemes, Jr. , Deputy Director .

Of fice f or Analysis and Evaluation of
Operational Data

SUSJECT: ORAFT REPORT ON NRC STAFF POSITION ON FEED l
!

AND BLEED COOLING AT TM1-1 RESTART HEARING
!

~ . ~ . ~

In accordance with your June 2,1982 request, AE00 has reviewed the
.i

subject draft report. Enclosed is a copy of AE00's corTnents on the
report (which have been provided to you informally during June 7,1982 -
telecons between Hal Ornstein, Walt Jensen, and yourself). I f you . 1

have any questions concerning this matter, please contact Hal Ornstein |
cn extension 24439. !

;

.

;

I
ie. s

O QO >:.L &- .C.J.kHeltemes,J,r,DeputyDirector.

Of fi'ce for Analysis and Evaluation of
Operational Data

|

Enclosure:
As Stated

cc w/ enclosure:
R. Mattson
H. Thomoson
T. Speis
5. Sheron
'd. Jensen

.

uN-'- ..n. . , , , . .
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AE00 Cocments on the draf t "Recort on NRC Staff
Position on Feed and Bleed Cooling at TM1-1 Restart Hearing" -

,

1. It is our understanding that the report is in response to
* 'Harold Denton's April 29, 1932 memorandum, " Reliability and

Effectiveness of Feed and Bleed Core Cooling at TMI-1." In
this regard, AE00 believes that the clarity of the report would
be enhanced if the scope were limited to B&W plants (if possible,). '

However, if it is deemed necessary to discuss .other vendor designs,
it is suggested that such discussions be placed in separate sections
(or appendices) of the report, rather than having such discussions
in tenningled with the discussions of B&W plan ts. )

i

2. .Some of the scenarios discussed in the report. assume multiple |
f ailure events of safety grade systems. Usually the staff considers 1

aultiple active f ailures of safety grade systems not to be sufficiently
credible that such f ailures need to be considered in the plants'

design bases. Consequently, the reason for cons'.idering complete
f ailure of the auxiliary feedwater system (if safety grade) or,the
high pressure injection system should be presented in the report; q

1.e. , some discussion is warranted on NUREG-0737, item I.C.1 -
'

Guidance for the Evaluation and Development of Procedures- for -

Transients and Accidents, which requires guideline and procedure
development to consider occurrences of multiple and consequential i

f ailures.
,

3. To improve the reader's understanding of several technical issues,
it is suggested that some additional information be, included on the
folicwing items: ;

(a) Page 8 - The discussion on .the different modes of natural
circulation should include what assumptions are made regarding
secondary side conditions and details of what conditions lead
up to entering each mode, and what may be involved or necessary.
to recover.

(b) Page 10 - The report should note that the scenario discussed
assumes that emergency fe.edwater is available.

.

, , - - . -- - - - - - - - - . _ - -
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4. Page 10, item 3c - Assessment of Current Status and Existing Information
on Feed. and Bleed Response:

We believe that the conclusion

"If the feed and bleed process discuscec above was insufficient-
to remove decay heat, natural circulation would be established * -

in the boiler / condenser mode"

is not a certainty, especially in the absence of experimental data -

for B&W plants. In the event that, f or any reason,. n atu ral circ ^ulaticn
cannot be established and the primary coolant pumps are not available,
the " feed and bleed" mode of decay heat removal would have to be used.

5. Page 11 - It is our understanding that the emergency paicelines (or
energency procedures) discussed in this section are nov oresently in
place. Thus, it is important to provide a sense of timing regarding
what is in place and available now (in terms of equipment, procedures,
and training) and what is' likely to be available at some speci.fied
time in the future. .

6. Page 11, lines 16-19 - It is our understanding that the RHR system would
be activated bef ore achieving cold shu tdown. The AFW system does not

0usually bring the plant to cold shutdown ($ 200 F).

7. Page 13, item 4 - Recommendation for the Future: We agree with the need
for obtaining experimental verification of the analytical code predicticos.
We believe that this section of the report should be expanced to clarify
the items for which verification is Considered appropriate or necessary.

.

iIn this regard, consideration should be given to- (a) natural circulation
1in B&W plants, including establishmen t of boiler / condenser operation,

and elimination of steam formations in the hot legs; and (b) the ability
of existing PORV and safety valves to perform reliably in a " feed and .

bleed" mode, l

:

1

,

i

,. . . - . . . , . _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ . _ _ _
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AEDORANDUM FOR: Bob Tedesco, Assistant Director'for .

Licensing I

Division of Licensing, NRR '

i
.

,

Themis Speis. Assistant Director fo.r
Reactor Safety * **

Division of Systens Integration, NRR

FROM: Frank H. Rousome, Deputy Director ,

'

Division of Risk Analysis, RES i
-1-

. . .
~ ~ ' '

Joseph A. Murphy ;

Reactor Risk Branch
!'* Division of Risk Analysis, RES*

SUBJECT: FEED AND BLEED ISSUE FOR CE APPLICANTS.

!

We have perfonned a quick and dirty analysis of the risk fin;ilications of CE
designs that lack a capability for core cooling via HPI injection and
deliberate ventihg of' the reactor coolant system, in the absence of feedvater
replenishnent. !

|

IWe conclude that three classes of accidents may each be more frequent than
the Commission's safety goal of 10~4 core melts per reactor year or less,
and that the total core melt frequency for such plants could be of the

'

,

order of 10~3 per year or more. The three , sequences are:
'*

!

1. Transient and failure of all feedwater (not associated with loss of ;

AC power) (TML).
.

2. Loss of offsite power, one diesel failure disabling thu cotor driven .

AFV train, and failure of the turbine-driven AFW train.
.

3. Very small LOCA and failure of HPI (5 0).2 ,

g -

.
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*The base case plant is assumed to be incapable of feed and biced' cooling, only
. '

'

|one diesel generator is assu:ned capable cf energizing the safety related irotor -
*

driven AFif train. The turbine' driven AW train 'is AC-independent, but the

non-safety grade rnotor-driven' AW train requires offsite power. Industry
,

average HPI. reliability and 5 -LOCA. frequency is assumed. The analysis that i
,

2
s' hows that 5 0 m'ay be too frequent applies to other PWRs as well.

2
,

1

The attached paper describes the analysis. j
i-

. .

.

.fJ h .
- -

Frank H. Rowsome, Deputy Director
Division of Risk Analysis-

Of fice of Nucleap,. Regulatory Research

) [ \
.

,

Joseph A. Murphy
Reactor Risk Branch i

Division of Risk Analysis |

Office of Nuclear Regulatory Research
.

'

Attachment: As Stated ,
,

cc: R. Bernem
j

G. Burdick .

R. Mattson -

S. Hanauer, ,
-

M. Ernst .

A. Thadani
-

RRB Staff .

. *

PAB Stuf f
,

.

. . .

.

e

.

t

.

.

. .

'
.

.
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Feed and Dleed Issue for CE Applicants
- -

,.
-

; . .

* e
.

He understand that the current crop of CE license applicants are proposing |
.

* that no pressurizer PORY's be installed, that the HPI shutoff head is to

be viell below the pressurizer safety valve setpoint (around 1400 psi), that'

.

high point vents provide no more than two 1" diameter re.nete-manual vents,
'

and that the auxilia'ry feedwater systens will be composed of one AC-independent
'

turbine driven pump,-one AC-power train, and a third non-safety grade rotor .

.

driven pump. ,
.

' .

.

We have attempted a back-of-the-envelope PRA in order to evaluate the risk
:: :

implications if these plants are incapable of " feed and bleed" cooling.

The results suggest that they may fail to meet the Conmission's . safety goal
.

of a core melt frequency less than 10-4/ year and the present tarth of a fix
.

to enable assured feed and bleed cooling is of the order of $10 million or
We considered five

'

more per pla6 based upon reduced financial risk alone. ~

*

loss of main feedwater, loss of offsite power,
.

groups of act a...t seque,nces:.

very small LOCA, transient-induced small LOCA.(late start of auxiliary feed-

water allows a lif t of a pressurizer code safety valve which may stick open),
*

,
,

and station blackout with restoration of AC power just before the paint-of-no-
,

return. We did not consider main steam line breaks or ATWS, although in these
,

-

*seqJences'an assured feed and bleed capa'bility could also enhance safety as '*

well as in the sequences ensidered.

-

..
.
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ForThe simple loss of main feedwater appears to be the dominant concern.
'

this sequence in a plant incapable of feed and bleed cooling, the frequency
b

of core melt, i ., = 1 P(L), where g is. the frequency of critical (sustained)
c r.r .

,

failures of main feedwater, and P(L) is the probability of a critical fallure,
,

.

'

of the auxiliary feedwater system. .

-
. ,

WASH-1400 took the frequency of feedwater transients to be 3 per year, with

99 out of one hundred such occurrences recoverable.
There is reason to.

~

doubt both numbers. Com'plete interruptions of main feedqter are more frequent

than 3 per year during the life of the' first core, while the plant is still

being debugged, although many take place at startup or at low power when the-

A mature plant has complete
decay heat level is too low to pose much risk.

The non-recovery
interruptions of main feedwater about ence a year or less.

factor of 10-2 applies to plants with simple feedwater controls, motor driven

main feedwater pumps, and no major obstacles to feedwater restart after a

In large, modern plants with turbine-driven main 'feedwater pumpstrip.
.

problems with feedwater restart are common,'so a non-recovery factor of .3
.

I judge that the frequency of non-restorable failures,to .1 is more reasonable.
of main feedwater occurring frem substantial (risky) initial power levels is'

.

roughly: ,

0.3x10h,atmaturity
-

first core; ,

0.1 x 10 ,m

-.

e

e e

.

.
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Auxiliary feedwater reliability is also uncertain. Data from the precursor
l

program suggests that the PWR average experi' nce has been a fai,1ure orc 5 abilitye ;
,

,' of IQ.3~ / demand.This av'erage includes early-in-life experience as waii as

mature plant experience and two train as well as three train experience.

System reliability analyses hav.e suggested that the best of the three train ;

systems can approach - at maturity - 10-5 per demand. However, these analyses

|

failed to consider some common mode failure mechanisms so they, can be regarded ,

'

as having an optimistic bias. It is not uncommon early in plant life to find

instances of repeated, consistent, auxiliary feedwater pump failures while

the system is being debugged in service. The record suggests that the failure

probability of the AFW5 is substantially hiij.her during the first core than in
~

'

m'a turi ty. A system with two diverse safety grade AFW trains and a third full

capacity non-safety grade train will probably achieve failure probabili. ties of:
4

-

, .

3 x 10-31I , first core
pg ,

1 x 10-41I , at maturity*

,

.

These estimates result in loss-of-all-feedwater frequencies of:
-,

0.9 x 10-31I*4/yr, first core~
-

3. ,

1 x 10-511.4/yr, at' maturitycm
.

-
.

wg'

The uncertainty range is thus:

2.3 x 10-2 ? 1 ,E 3.5 x 10-5 first core,

2.6 x 10-4 E 1 ,R 3.9 x 10-7 at returity
,-

.

.

9
S

e
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Note that even at maturity this core melt sequence frequency may be higher
,

than the Comission's criterion for all core melt frequencies combined:

k 104
'

/yr, and that the best estimate is that it will exceed the lAg

Comission's criterion during the first core. Note aIso that common- l
'

.
*

|
-

.

causation of main and auxiliary feedwater failure due to' fires,' floods, |
J

. .

earthquakes, or sabotage has not been considered and might increase this l

sequence frequency. The Commission's guidelines on acceptable risk do

not indicate how' to treat uncertainties or higher-than-average estimates

for the first core. Nonetheless, I think it unwise to atlow a single core-
,

Imelt accident sequence to be this probable. The' provision of an assured
,

feed and bleed capability would enable HPI to cool the qore in these ).

scenarios. Even with common mode and external hazards, this should be
^

worth at least one decade, more likely two decades reduction. We recommend
. .

i t.
.

e

Next let us consider loss of offsite power. The failure frequencies or
i

,

probabilities are taken to be:
.

**

. .

A *05P = 0.2/yr
-

t

P non-recovery of offs}te power within 30 min - 1 hr = 0.2/ occurrence
'

Thus I without recovery = 0.04/yr
LOSP

POG = 0.03/ demand

'

P2DG = 0.003/ demand, including common mode
.

*

.PAFW-turbine train = 0.1/ demand
* *



_

4~ .
.

: ..
.. . .

-
.

,

- -
.

--5-. .

,,

- .
,

- .
,

' Assume for convenience that diesel generator A is configured to ener'gize the

sarety grade AFW motor driven train. ' As we shall see, the core melt
'

frIquency predictions are sensittye to whether or not diesel generator B-

~

can energize the non-safety grade AFW train or not. The event tree for
-

.

loss 'of offsite power can'be drawn: .
-

.

.

DG's AFW - .

.-) okay. .

no failures' 10'~ 4
'

) melt at 4 x 10-6/yr. '

'N
:. .

kay*
.B fails.

.03 10 > melt at 1.2 x10 /yr
.

LOSP -

4 0kay* .
,

' A ' fail s .1 or .001*
.03 melt at 1.2 x 10~4/yr or

.

1.2 x 10-6/yr*-

.

-> okay, . .. i

both fail
.003 i melt at 1.2 x 10-5/yr |

.

.

.1

*The higher failure rate applies if.one of the diesel generators (we' have called

it B),cannot power a motor dr,tven AFW train; the lower failure. rate applies if

both diesel, generators can power a motor driven AFW train.

Note that the Comrnission safety goal of 10'4/yr for all core melt" sequences may

be violated by loss of offsite power and .a si.ngle diesel generator failure if

there is one diesel generator that cannot be aligned to energize a motor-driven

AFW train. .This h'igh core melt frecuency could be reduced to marginally

. acceptable value in either of two ways:
.

. ,

.

.

I
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1 Insure that either diesel generator can be aligned to energize a

N tor-driven AFV train by (1) providing a' swing bus for the safety
,

' grade AFW pump, or (ii) providing an essential (diesel-acked). power |
'

supply to the "7on safety grade" AFW pump, or
-

* ...

*

Provide an assured feed and bleed capability so that the one operable2. ,

diesel generator and its associated HPI train can cool the core.

The value of the
The case of full ' station blackout is considered later.

,

feed-and-bleed fix can be inferred from the event tree for Ld5'P with this
.

1
,

design: ;
.

-
.

.

OG's- AFW HPI
.

A -4 4
5 x 10;3elt at 2 x 10-87y7no failures I

.96

B fails 10-3 5 x 10-2> melt at 6 x 10-8777.03 .

'

LOSP q 4
. .

*04 A fails , ) y ' . 001
5 x 10-2I melt at 6 x 10-6'r

'

c.03 6 x 10~3/yr
. .

'
,

'' '' * '
'-

Both fail
' melt at 1.2 x 10~e

-

~'.

- -

.1.

Hext let us consider very small (5 ) LOCA. Instrument line breaks.: steam generator
2

' tube. ruptures, charging pump line breaks, and gross reactor coolant pump seal
.

failures hav'e happened a dozen or so times in 500 LWR-years, suggesting a

challenge frequency of 3 x 10-215/yr for 5 LOCA excluding'PORY LOCAs.
They

2,

are less probable in the first year of service, so I will not single out first
.

core numbers. .

.
.



- . . . .

+

r.,
' .*

.....t
.

.

-

.. 5 ..

,. .
,, ,

'

. .

- -

,

In the CE plants, both feedwater and ECCS (HPI) are required for s'uccessful
'

.

core cooling. Main f,eedwater may remain operable 6r be restartable in some
V

of these. ,The probability of HPI failure on demand was found to be 8.6 x

10-3t 5 in Surry (WASH-1400). Most Ph"rl PRAs are finding a failure probability

for the whole multi-t. rain HPI between 10~2 and 10-3/ demand.We.shall assume"

that the pro,bability of HPI failure on demand is 5 x 10~ / demand for the
'

CE plants. A rough cut at frequency estimation suggests:-

.'

HPI AFW HPrl
.

*'

isUCCess'

.

1
sucpess'

.

10 -

5 LOCA * 3 x 10/-. 5
. .

A melpijtg/yr
x2

10--
'

3 x 10-2M
--

-

5 x 10 i melt at 1.5 x 10~DI'I/3
-

.

The value of an assured' feed and bleed capability here is to eliminate the need

This would eliminate the smaller (10-6/yr) path to core meltfor feedwater..

Note that small LOCAwithout affecting the more prominent path via HPI failure.

w'th total HPI failure is predipted to result in a core melt frequency above
.

the Comission goal for all core melts. The provision of feed and bleed capabi-

lity or of an improved AFW system wi11 not help this.
It is a problem generic'

- ,

,

to PWRs and not unique to the CE designs. It appears that the high frequency
,

of very small LOCA revealed by historical experience and the marginal HPI system
.

reliabilities revealed by many PWR PRAs are combining to yield unacceptable core

We suggest that NRR tackle thismelt frequencies through S 0-type sequences.^

2
'

. . ,-

-
.

.

* .

*

.%*
*

,
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probTem in two ways: First, a serious effort should be made to reduce the !
!'

;
-

,

LOCA's. Second, a broad-scale attack on HPI reliabilityfrequency of 52
!

problems comparable to that instituted for AFV systems after TMI sh.ould be
!.

initiated for all PWR's. .

-
.

Next let us consider the transient-induced small LOCA's, with and without a

PORV. A feedwater transient with a prompt autostart of auxiliary feedwater

is assumed not to. lift a pressurizer relief valve. However, a delayed start .

'

J
,

of AFV, which may be roughly one hundred times as likelygs a sustained AFV

failure, may lift a pressurizer valve (PORY or code safety) and the valve may
|

stick open. . .

,.

LER data suggest that'PORV's stick open roughly once in one hundred challenges*

and code safety valves once in a thousand challenges. Neither type of

valve have failed open spontaneou'ly, to ray knowledge, although there was ones

instance (Crystal River NNI bus fault) of a comand fault leadi'ng to an open

PORV. Since TMI I think it safe to assume that operators would successfully

close the PORY block valve in at least 99 out of 100 instances of a PORV-LOCA.
- .

. .

Without a PORY we have (at maturity): -

*

Safety Valve.

Prompt AFW Late AFW .
Closed

,

)okay7 okay
FW transient 3

I/Yr 10~2 - ?S LOCA at 10-6jy, _
2

(safety valve 10-2 ? melt at 10~5/yr
challenge) ,

,

a

4 y
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1

. The ' core melt , outcome from loss of all feedwater has already been co'nsidered.

LOCA is negligible at 10-'/yr. It can'

The . increment in the likelihood of 52

still be mitigated by HPI, if HPI works, as it will do' in the vast majority of
'

cases.
.

With a PORV we will get transient-induced LOCA ten times as of ten, (10-5/yr)

but the block valve can be expected'to terminate'all but 1 percent of these
-

'

for a frequency of transient-induced and unisolated LOCA of.:1.0~7/yr. If
.

anything, the.PORY helps 'rath'er thsn aggravates what is a negligible
1

frequen'cy via transient-induced LOCA.
contributor to the overall S2

~

We should also consider the command fault LOCA's due to spurious "open" |
)

comands to a PORY. The frequency of occurrence is a sensitive function of i

|

th'e valve control logic design. It could be made as small as we wish by*

{ suitable reliability engineering. If we consider the Crystal River experience

as one failure in 300 PWR-years, we get an industry average of 3x10~3/yr for

c, mand fault LOCA. Clearly, B&W did not do so well, but the combined i

o !PORV

experience of the three PWR vendors suggests tha't this frequency can easily~

frequency of 3x10-21 5/yr. I conclude
be*made much'less than the overall $2

that' having a PCRV or not having a PORY has a negligible effect on the likelihood
-

LOCA may lead to core melt, provided. .

of S LOCA or of the likelihood that S22
It

that system or coinponent functional reliability is the only consideration.
,

goes without saying that this analysis is predicated upon a design with antici-

patory trips so that routine transients 'do not lift pressurizer reitef valves,
.- .

.
. , 4 ., s + ,, M n o the PORY block valve when appropriate.....a. . - . . . .
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Tiere may also be a design adequacy issue. I feel uncomfortable with 1400 psi
~

'HP! pumps in plants without PORY's, even if the HP! tand the AFV systems- .

..

areh{.ghlyreliable. Careful thermal hydraulic analyses together with
'

thorough studies of plausible operator responses are necessary to verify
.

' that some S LOCA's will not lead to degraded steam generator heat transfer
2

and RCS pressures over 1400 psi while the core uncovers, .even with operable
'

HPI and AFW trains. The high point vents and reactor coolant pumps may

telp here even though these plants do not have full feed and bleed capabi-

lity. However, th'ese design adequacy issues are beyond the., capability of

this simplistic system reliability analysis.
.

1.ast, consider station blackout with AC recovery near the point of no return.

The event tree may be drawn as follows:

AFV Restore AC Restore AC*

LOSP EDG's (TDP) Within 1 hr? Within 2-6 hr? |
'

-|okay success?
.2/yr i

,,

3x10 -- success? )-
,j

-- mel t ;

. .

Blackout with sticcessful auxiliary feedwater (turbine driven pump) can be

expected at a frequency of roughly 6x1.0~4/yr. The turbine driven AF pur,. has
'

~

a finite success window, however. One of several factors will lead to core

melt. if AC power is not ultimately restored. These factors include: (a) loss

of reactor coolant inventory (blown RCP seals, etc'.); .(b) dead. batteries I

(discharge or overheat); (c) high pump room temperatures (np HVAC); or (d)
- . ;-

'
-* -depleticri of condensate.

, ,

I.
. . .

.
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BTacRout without auxt1%ry feedwater leads' to a shorter time window to .save.

the c6re by AC recovery. This can be expected at a frequency of roughly
~

.
.

456x10 /yr. In either scenario, as the time to the point-of-no-return for .
. .

'

core cooling approaches, the reactor coolant system pressure will be high,~

(around the pressurizer safety valve set point), and. the level wil1' be

falling toward the top of the active core. Refilling the steam generators

will be necessary but may not be sufficient, depending upon the effectiveness

of reflux condensation' and the extent of reactor coolant system leakage. A

feed and bleed capability to enable HPI to refill the reactor coolant system*

fsirly quickly might axtend the w' indow for AC recovery withbout core damage
.

or melt by tens of minutes, perhaps more. A quantitative evaluation of the

fraction of melt sequences.that could be saved by feed and bleed would require

extensive thermal hydraulic analysis and analysis of the likelihood of AC

restoration vs time. However, it is clear that the most likely AC restoration

times are before any point'of no return. Thus, an upper bound on the improvement
.

in the blackout melt sequence frequency attributable to feed and bleed is of
'

.

the order of 10-6/yr ,or less. ,

,

.

To sumnarize, the principal concertis regarding the CE designs with low HPI.

.

shutoff head and no PORY's appear to be: ,

1. Risk of core melt yta loss of all feedwater may be unacceptably high.
.

The adequacy of the design for very s' mall LOCA mitigation is questionable.2.
'

.
'

This may be coupled with operator behavior issues. -

.

.

.

1. - - .
" - - -

. . . . ,

*e
;, ,

. .. ..

- _ _ _ - _ _ _ _ - _ _
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Th6 reliability of the high pressure injection system may be' unacceptably3. '

low, but the mere fact of an AFW requirement'to mitigate v'ery small
,

LOCA's - given. des.ign adeq'uacy - does not significantly degrade the
'

3,

reliability with which very small L6CA's may be mitigated. '
'

4. It is important that either diesel generator be capable of energizing

a motor driven AFW train given loss of offsite power.~

.

.

Two questions remain to be answered: (1) what is it worth to equip these,

plants.with feed'and bleed capability? and (2) what are the 'ittendant risks

of the optional fi'xes?
. - .

'

.

'

As assessment of the value of the fix follows. Those core melt accident sequences

for which a feed and bleed capability could save the co're are likely to be,

well-contained; they do not entail common' mode failure mechanisms which would

defeat containment is'olation, sprays,. or fan coolers. Thus the utility's
economic risk dominates.

'

.'
.

Let us take the cost of such a core melt event to be around $10 billion (low: .

52 billion.for Dil's; high: $10'O billion for extensive shutdown orders). The

value in $ is essentially:

V($') = al (events per year) x C($ per event) x T(exposure time in years)
,

.-

We can calculate a variety of al, differences from the following table:

'

. .

6

. .

e
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'

Without Feed With Feed3

and Bleed.. ' " 'I ' " '. '. a nd B l e e d
'

cm ... . . . .. . .
.:

.

_.

!

'TML (first core) 9 x 10-4 9 x 10-6
'

TML (mature) 1 x 10-5 ) x.10-7

LOSP Case 1* 1.4 x 10-4 1.8 x 10-5-

LOSP Case 2* 1.8 x 10-5 1.2 x 10-5.

1.509 x 10-4 1.5 x 10-4S0 '

2 , ,, , , ,, , , ,

..
.

* Case 1 - one of the diesel generators cannot energize a motor driven '

AFW train |
' '

Case 2 - both diesel generators can energize a motor driven AFW train

.The economic incentives can be calculated by taking the exposure time for
i

the first core as one year and for mature operation as ten years. The economic i
'

incentive is essentially the reduction in the present worth (at startup) of
,

projected monitary losses due to accidents. They are shown on the-following -i
l

diagram:. )*

*

.

-

1

Case 1 513.4M ' Case 2 |s
no F&B ' no F&B. ;,

*
|

*
|

$23.3M $10.7M ;
- -

|v V '

Case 1 $660,000~ Case 2 $15M Improve HPI
~ ~ ~ ~ ~ >s

ReliabilityF&B ' F&B

|

.
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This diagram can be understood as follows. Start wi'th a CE plant that has -
,

no fped and bleed capability and only one diesel generator that can

support a motor-driven auxiliary feedwater pump. It would be wo[th up to

$13.4M to enable the second diesel generator to power what js now the non-

safety grade AFW pump. It would be worth up to 522.3M to add feed and bleed

capability, and so forth. The final "fix" has yet to be discussed. The .

value was arrived at by postulating design or operational changes such that

the likelihood of an $ 0 core melt is reduced from 1.5x10~ yr to 1.0x10-5/yr.
2

This might be achieved by either improving the reliability of HPI substantially,

reducing the frequency of very small LOCA substantially, or some of eac,h.
,

1-

.

Now a feed and bleed capability' could be achieved by installing suitably sized

PORV's or by installing HPI pumps of very high head .(over the pressurizer safety |

valve setpoint) or sone of each. We have already examined the attendant risks

of PORY addition. Care must be taken to design the control logic so that spurious

"open" commands are rare, but it is safe to expect that this will be done well ;

enough that the frequency of 5 LOCA is not significantly incre'ased. The effect -
2

on transient-induced LOCA is not important (this frequency is negligble with 1

1-

.

or without 'a PORV) and is compensated by the possibility of isolating PORV-LOCA's !

wi.th the block valve.

If the HPI can force open a pressure relief valve (code' safety or PORY in the

pressurizer), then a spuriout N)I actuation can cause a temporary, recoverable |

LOCA. Shouid the valve stick, we may have (without a block valve) a sustained

LOCA. I assume that the, operators will shut off HPI though not before a l
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pressurizer valve opens,the pressurizer quench tank rupture disk blows, and-

,
,

a small spill occurs. If, the valve sticks open (and cannot be isolated), ,

.

y
the operators must restart HPI. Spurious HPI actuations are quite co.m.on.

We assume here that the frequency of spurious HPI actuations which. reinain on
- -

.
.

long enough to challenge a pressurizer valve is one per year,
*

.
'

Borrowing frcm the prior analyses we can draw the following event trees for the *
*

.
"

high head HPI design-
# *

Without PORY (or PORY left blocked)

Safety Valve Closes HPI Restart
-

-

Upon HPI Shutoff
.

.

? small spill at 1./yr-

Spurious HPI
Actuation ilarge spill at 10 3/yr

, --

1./yr g -

10 .

d
> core melt at 10-0/yrlo

.

.

.
.

With PORY installed and unblocked
-

' ,

PORY Closes Upon Block Valve
HPI Shutoff Closes HPI Restart'

} small spill at 1/yr -

~

Spurious HPI ,-

Actuation .I small spill at 10-2/yr
-

, .

1.lyr
10~g ?large spill at 10-4/yr' - '

10
.

0 melt at 10'7/y:'

cor

.

'

g.

\
.

.

e
O



. . . _- - - . _ - .

e'

o,j ,, g,
'

'

-

* .
- .. .., .,

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

.
, ..

.
.

.

: -
.

'T -16-''
.

.

' .

. ,
. .

.

.
.

.'
'

.

Note that if a PWR has a PORY and high head HPI, it is better to run with '

-.. . .
. ..

the block valve open, so the isolatable p0RY can take the brunt of ' spurious
'

,

HPI actuations as well as feedwater transient-induced LOCA's. Note also that '

the core melt sequences caused by spurious HPI actuation in plants with high
,

head HPI. is acceptably small. and can be made smaller still f f the PORY only

lif ts (block valve left open). It is roughly balanced by comparable risk

reductions in that for these designs, the PORY need not open to accomodate
.

I~Jfeed and bleed. .

,

'

. .

Howeve'r, we should note that there is "a real economic incentive to avoid the

blown pressurizer quench takk rupture disk and the attendant small spills.
'

If
,

we assume a five day, outage at one million dollars a day for small spills and

a 100 day outage for a large spill, then 'the present worth of expected losses

due to spurious HPI actuation in these designs is:
1

61 event /yr x 5x10 $/ event x 10 year exposure = $50 million from the
1-

. ,

small, frequent spills with either design variant, for the large i

spill-s (unisolated k.0CA) we have:
'

0
Without PORY: 10~3/yr $10

8
.

x 10 $/ event x 10 yr = 5
'

-

With p0RV: 10'4/yr $10

Thus utilities are subject to a significant incentive (present worth of projected f
losses of $50 million) either to employ HPI pumps that cannot lift a pressurizer

reitef valve or t,o go af ter inproved prevention of spurious HPI actuations or both. |
. .

* e e

.

.
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There appears to be no economie penalty (other than first cost) in providing
..

HPI pumps whose shutoff head is at normal RCS pressure, i.e., around 2250 psi.
.

-

1 ,

- .

In summary, then, this limited risk analysis cannot distinguish a difference

in safety among the several ways to achieve feed and bleed capability: instali

one or more large PORY's, raise the HPI head above the pressurizer safety

valve setpoint, or install a smaller PORY and raise the HPI head to near
-

,

normal operating pressures. These choices must be made on the basis of design'

:: -

adequacy or therm 1 hydraulic considerations, preferably considering ATWS as

fell as the design to assure that very. small LOCA's can be mitigated even
"

though HPI or AFW may be late in starting or might be throttled temporarily by

the operators. We have, however, found a plant availability incentive to ,

\
avoid an HPI head so high that it can lift a pressurizer relief valve. No

'

such penalty accrues to HPI designs with a shutoff head at the-normal RCS
'

pressure.
1

. |
.

.
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de ree $nend 'the following 'up0rades to these designs-A -

.
.

. 1. Provide an assured " feed and hiced" capability.
r.

-
.

'

. 2. Provide that either dicsol generator can energize a r$ tor driven AFW

tra'in. .
.

V
,

3. Examine carefully and poch3ps upgrade HPI reliability and/or reduce '

-

the frequency of v'ery saall LOCA's.
.,

.

The economic incentives to make these improvements, derived from reduced
risk of economic losses associated with core melts, are roughly:

,
,

,

.

Base Case. !
*

.

I

Value $22.3M Value $13.4H
'

-

.

V :

*

.

Base Case with Base Case with Both
As sured | 0G's Aligned to Bo th

'

Feed and Bleed AFW Motor Driven Pumps

H
-

Yalue $660,000 Value $10.7M

d
.

AIssured Feed and Bleed ;

2 DG's + 2 AFW Trains
'

.

.

.

Value, $15M j
,

sr j
-

|

Assured Feed and Bleed
'

2 DG ' s ' + 2 AFW Trains' -

High-Reliability HPI -

.
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UNITED STATES OF AMERICAt- ieE E3 I

NUCLEAR REGULATORY COMMISSION' ' |

BEFORE THE ATOMIC SAFETY AND LICEES'INd PPEAL BdNRD
"~

In the Matter of

- METROPOLITAN EDISON COMPANY, ET AL.) Docket No. 50-289
) (Restart)

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

.

.

NRC STAFF'S ANSWER IN OPPOSITION TO
UCS'S REQUEST FOR SUBP0ENAS

.

i
.

|

.

;

|

.)

Ja es M. Cutchin IV
Februa"Y 25> 1983 Counsel for NRC Staff
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

in the Matter of

METROPOLITAN EDISON COMPANY, ET AL.) Docket No. 50-289
) (Restart)

(Three Mile Island Nuclear Station )
Unit No. 1) )

NRC STAFF'S ANSWER IN OPPOSITION TO l
UCS'S RE00EST FOR SUBP0ENAS

.

James M. Cutchin IV
February 25, 1983 Counsel for NRC Staff
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JNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

In the Matter of )

METR 0f^i.ITAN EDISON COMPANY, ET AL. Docket No. 50-289
(Restart)

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

!

NRC STAFF'S ANSWER IN OPPOSITION TO
UCS'S RE00EST FOR SUBPOENAS ;

;

Just prior to the close of business on February 23, 1983 the Union )
*

of Concerned Scientists served the Staff with a copy of its request,

pursuant to 10 CFR 2.720(h)(2)(i), for subpoenas requiring the,
|

attendance and testirony of C.1. Heltemes, Jr. and Frank H.- Rowsome of

the NRC Staff at the reopened hearin- in the captioned proceeding.3I

Early on February 24, 1983 Staff counsel was advised by telephone that
4

the Appeal Board wanted " comments," if any, from parties no later than !
l

3:00 p.m. on February 25th, because the Appeal Board intended to rule on the

UCS request either by the close of business on the 25th or early on the

28th.

For the reasons discussed below the NRC Staff urges that UCS's
i

request for subpoenas be denied.

1/ " Union of Concerned Scientists' Request for Subpoenas" dated
~~

February 23,1983.-

.-

'l
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II. DISCUSSION

Under 10 CFR 2.720(h)(?UO a Board may direct the appearance and

testimony of a particular named NRC employee only upon finding that

there are exceptional circumstances warranting that action, such as a

case in which the particular named NRC employee has direct personal
.

knowledge of a material (emphasis added) fact not known to the witnesses

that are made available by the NRC Staff.

As grounds for its request, UCS seeks to convey the impression that

coments made in documents signed by the two NRC Staff members, for .

whose attendance and testimony subpoenas are requested by UCS..
, .

" contradict" material in the NRC Staff testimony of Brian W. Sheron and

Walton L. Jensen, Jr. that was filed on February 16, 1983. UCS asserts ;

that coments attributed by UCS to Mr. Heltemes provide a " clear

i,dication . . . that experimental verification of code predictions is

.ssary before (emphasis in original) they can be relied upon."

Request at 4 UCS also states that although it is "not able to tell the

Board exactly what Mr. Heltemes will testify . . . the memo confims

that AEOD has a different perspective and opinion on the certainty of

boiler-condenser inatural circulation]." Id. As to coments attributed

by UCS to Mr. Rowsome, UCS asserts that they "go to the heart of the

issue in this proceeding: the adequacy of decay heat removal." Request

at 5. Based merely on its inference, not a showing as required under 10

CFR 2.720(h)(2)(1), that the views attributed by UCS to Mr. Heltemes and

Mr. Rowsome show. exceptional circumstances warranting the ordering of

their appearance and testimony, UCS requests subpoenas requiring the

.

6
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attendance and testimony of Mr. Heltemes and Mr. Rowsome at the reopened

hearing.

This is not the first time that UCS has sought to comnel the

testimony of NRC Staff members at a reopened hearing in this

proceeding on the ground that it has " discovered" Staff documents

containing views apparently consistent with those of UCS and contrary to

- the Staff's position. See Licensing Board's " Memorandum and Order

Denying Motions to Reopen Record," LBP-82434A, 15 NRC 914 (1982). Here,

as there, UCS only points to assertedly differing views and not to
-

technical facts that support UCS's position. Moreover, contrary to

UCS's assertion, the situation here is markedly different from that in

Diablo Canyon. Pacific Gas and Electric Comoany (Diablo Canyon Nuclear
'

Power Plant, Units 1 and 2),' ALAB-519, 9 NRC 42 (1979). There, the ACRS

consultants, for whose appearance and testitany subpoenas successfully were.

sought, had expressed-sharp criticism of the plant's seismic design in

the context of a qualifiedly favorable ACRS report. Unlike the situation

there, as. the attached ~ affidavits of Frank H. Rowsome III and Harold L.

Ornstein plainly show, there is no significant difference in the views of

the Staff's witnesses, Dr. Sheron and Mr. Jensen, regarding the viability

of boiler-condenser natural circulation or feed and bleed for decay heat

removal, and the views of the Staff members resaacsible for .ne comments

cited by UCS as supportive of its position. Nor has UCS shown that the

NRC employees requested by UCS as witnesses possess direct personal

knowledge of a material fact not known to Dr. Sheron or Mr. Jensen.

.

e

< '
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In short, there is no basis whatsoever for a finding by the Appeal

Board that there are exceptional circumstances warri, .cing the issuance

of the subpoenas requested by UCS.

,

e

III. CONCLUSION

For the reasons discussed above, UCS's request for subpoenas

requiring the attendance and testimony of C. J. Heltemes, Jr. and

Frank H. Rowsome at the reopened hearing in the captioned proceeding

should be denied. '

Respectfully submitted,

Y _ _

'

_me . ._- - % g
James M. Cutchin IV
Counsel for NRC Staff -

!

Dated at Bethesda, Maryland
- this 25th day of February,1983

.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

In the Matter of )
)

METROPOLITAN EDISON COMPANY, ET AL.) Docket No. 50-P.89
'

) (Restart)
(Three Mile island Nuclear Station.) ;

Unit No. 1) ) j

'

AFFIDAVIT or FRANK H. R0WSOME III
* 1

I, f rank H. Rowsome III, being duly sworn, depose and state that: |
;

1. I am Assistant Director for Technology, Division of Safety I

Technology, in the NRC's Office of Nuclear Reactor Regulation, i

2. The purpose of my affidavit is to explain why I believe the

Memorandum, " Feed and Bleed Issue for CE Applicants" dated

ilanua ry 29, 1982 that I wrote and that is cited by UCS in its

" Request for Subpoenas" dated February 23, 1983 has no bearing on-

the safety of TMI-1 operations. |

3. A far better analysis of the likelihood that a small break LOCA may

lead to core melt via the failure of HPI in a B&W plant such as

TMI-1 can be found in the IREP studyaf ANO-1.1/ Moreover, my

Memorandum " Feed and Bleed Issue for CE Applicants' does not

address design adecuacy or licensing basis.

4. The IREP study of ANO-1 is the most thorough and up-to-date

assessment of severe core damage or meltdown accidents in a B&W-

1/ " Interim Reliability Evaluation Program: Analysis of the Arkansas
-

Nuclear One s Unit 1 Nuclear Power Plant," NUREG/CR-2787, June 1982.

.
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reactor plant published to date. It treats core melt accidents

originating from LOCA's of all sizes, transients, transient-induced.

LOCA's, and loss of offsite power initiators. Contributing failure

mechanisms covered include single and multiple equipment failures,

maintenance errors, systems interactions due to functional

dependency among systems, operator errors, and some connon cause

failure mechanisms, but not external events such as earthquake or

storms.

5. The results of the ANO-1 IREP study of small break LOCA core melt

frequencies a re sumarized in Table 8-1 on page_B-3 of

NUREG/CR-2787. Each small break LOCA sequence listed there has an

estimated frequency at or below 4.4 x 10~0 per reactor year. All

small break LOCA sequences that could lead to core melt have a

combined frequency estimate of.less than 10-5 per reactor year.

These are quite low frequencies for this type of accident and

suggest, contrary to the inference drawn by UCS from my memorandum

on CE plants that small break LOCA's are not a mior. cause for

concern in plants similar to ANO-1.

6. Also, recent studies of the effectiveness of large dry containment

systems at mitigating the offsite radiological effects'of core melt

accidents with either containment fan coolers or containment sera.vs

working suggest that such accidents pose very little offsite

radiological risk. Such accidents threaten the plant owner's

investment in the facilitv, but they are not a prime concern for

public health and safety.

.
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The information above .is true and correct to the best of my i

knowledae and belief.
|
l
i

(J 5 =:-

Frank H. Rowsome III
;

Subscribed and sworn to before me !this d day of /2/u ,m n ,. 1983t
0'

|

Jdil )
Ndtarf PLblic'

i

My Comission expires: h4 /, lid /o
p a

:
;

!

,

.|
'

|
1

~

I
l

!
;

j

i

1

I

1

.

1

.

;

l
-

'
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

.

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

In the Matter of )
,

METROPOLITAN EDISON COMPANY, ET AL. Docket No. 50-289
) (2estart)

(Three Mile Island Nuclear Station )
Unit No. 1) )

AFFIDAVIT OF HAROLD L. ORNSTEIN

I, Harold L. Ornstein, being duly sworn, depose and state that:

1. I am a Lead Systems Engineer in NRC's Office for Analysis and
'

Evaluation of Operational Data (AE00). My responsibilities include

the review of operating experience at plants having B&W supplied

reactors.
4

2. In response to Harold Denton's April 29, 1982 request, NRR prepared
,

a draft memorandum on the NRC Staff position on feed and bleed
:

cooling at the TMI-1 Restart Hearing. On June 2, 1982 NRR

requested that my office review a draft copy of the response to

Mr. Denton.

3. I was assigned the task of reviewing the draft report. AE00's

review was performed to assure that an accurate description was

provided about the physical phenomena. The review did not consider

or pass judgment on plant licensability. The review was done.by

me, with consultation with Mr. Carlyle Michelson. Director of. AE00.
.

Mr. Heltemes' role was solely one of transmitting the review

comments.
.

MMMMMMMPM #4 SES m am me e
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L 4 In the areas of common interest there is no significant difference
1between the AEOD position and the NRR Staff's position. Both
)

conclude that there are basic scientific principles upon which the
t

phenomena of feed and bleed, liquid natural circulation, and boiler-

condenser operation are predicated. Neither office has found any

scientific principles which would preclude such operation. Both i

offices recognize that correct operator performance is necessary

for successful operation during transient accident and emergency
,

conditions.

5. Regarding AE00's June 10, 1982 review coments, on page 4, first |

paragraph, UCS states tha+ "While its memo itself is terse, there

is a clear indication here that experimental verification of the

code predictions is necessary before they can be relied upon."

6. By this passage UCS shows that it has clearly misread AEOD's

position. AEOD's position is one of caution. We understand the '

!

physical principles upon which operation is based and we recognize

that great care and attention must be given to operator action.

However, we do not believe that experimental verification of feed !
'l

and bleed, boiler condenser operation and restart of liquid circula- |

tion circulation are mandatory for continued operation of B&W plants.
!

We take a position (implied in our memo, but not specifically

stated) that plant operation can and should continue, concurrent

with efforts to perform integral confirmatory testing.

7. It should be noted that NRC and the B&W owners are presently

| pursuing efforts to build an integral test facility to obtain such

information., I am' presently serving as a member of the Test
;,

_ _
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Advisory Group, which is in the process of scoping out the test

facility design, and detemining a test matrix.

The information above is true and correct to the best of my

knowledge and belief.
.

Harold L. Ornstein
.

Subscribed and worn to bef me
this Ak day o um 83 \@U -

8 s
Mi | |

h. h N b k <s
Notary Public ~hO Yn

' y ,gg
My Comission expires: Y\DD

|
;

1

i

!

!

l

l

,

i

t
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

In the Matter of )
)

METROPOLITAN EDISON COMPANY, FT AL.) Docket No. 50-289
) (Restart)

(Three Mile Island Nuclear Station.)
Unit No. 1) )

..

.

CERTIFICATE OF SERVICE

I hereby certify that copies of "NRC STAFF'S ANSWER IN OPPOSITION TO
UCS'S RE0 VEST FOR SUBPOENAS" in the above-captioned proceeding have been
served on the following by deposit in the United States mail, first
class, or, as indicated by an asterisk, by deposit in the Nuclear Regulatory
Comission's internal mail system, or, as indicated by double asterisks, by
hand-delivery, this 25th day of February,1983:

** Gary J. Edles, Chaiman Dr. Linda W. Little
Atomic Safety & Licensing Appeal Administrative Judge

Board 5000 Hemitage Drive
U.S. Nuclear Regulatory Comission Raleigh, North Carolina 27612
Washington, DC 20555

Georae F. Trowbridge, Esq.
* Christine N. Kohl Shaw, Pittman, Potts & Trowbridge
Atomic Safety & Licensing Appeal 1800 M Street, NW

Board Washington, DC 20036
U.S. Nuclear Regulatory Comission
Washington, DC 20555 Robert Adler, Esq.

505 Executive House
**Dr. John H. Buck P. O. Box 2357

Atomic Safety & Licensing Appeal Harrisburg, PA 17120
Board

U.S. Nuclear Regulatory Comission Honorable fiark Cohen
Washington, DC 20555 512 D-3 Main Capital Building j

Harrisburg, PA 17120
*Ivan W. Smith
Administrative Judge Ms. Mar.iorie Aamodt
Atomic Safety & Licensing Board R.D. #5 ~

U.S. Nuclear Regulatory Comission Coatesville, PA 19320 |Washington, DC 20555
Mr. Thomas Gerusky

Dr. Walter H. Jordan Bureau of Radiation Protection
Administrative Judge Dept. of Environmental Resources '
881 W. Outer Drive P. O. Box 2063
Dak Ridge, Tennessee 37830 Harrisburg, PA - 17120
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1Mr. Marvin I. Lewis William S. Jordan, III, Esq.
6504 Bradford Terrace Harmon & Weiss |Philadelphia, PA 19149 1725 I Street, NW

Suite 506
Mr. C. W. Smyth, Supervisor Washington, DC 20006 iLicensing THI-1

1
Three Mile Island Nuclear Station John Levin, Esq. '

P. O. Box 480 Pennsylvania Public Utilities Comm.
Middletown, PA 17057 Box 3265

Harrisburg, PA 17120

R.D. 3; Box 3521 Jordan D. Cunningham, Esq. I
Etters, PA 17319 Fox, Farr and Cunningham i

2320 North 2nd StreetGail Phelps Harrisburg, PA 17110
ANGRY /TMI PIRC
1037 Maclay Street Louise Bradford
Harrisburg, PA 17103 Three Mile Island Alert

1011 Green Street
Allen R. Carter, Chainnan Harrisburg, PA 17102
Joint Legislative Comittee on Energy
Post Office Box 142 Ms. Ellyn R. Weiss
Suite 513 Hannon & Weiss
Senate Gressette Building 1725 I Street, NW
Columbia, South Carolina 29202 Suite 506

Washington, DC 20006'
Chauncey Kepford
Judith Johnsrud Mr. Steven C. Sholly
Environmental Coalition on Nuclear Power Union of Concerned Scientists
433 Orlando Avenue 1346 Connecticut Avenue, NW
State College, PA 16801 Dupont Circle Building, Suite 1101

Washington, DC 20036
Gary L. Milho111n, Esq.
4412 Greenwich Parkway, NW Ms. Frieda Berryhill, Chairman
Washington, DC 20007 Coalition for Nuclear Power Plant

Post 7onement.

Mr. Henry D. Hukill 2610 Grendon Drive
Vice President Wilmington, Delaware 19808
GPU Nuclear Corporation
Post Office Box 480 ** Judge Reginald L. Gotchy '

Middletown, PA 17057 Atomic Safety & Licensing
Appeal Board

Michael McBride, Esq. U.S. Nuclear Regulatory Comission
LeBoeuf, Lamb, Leiby & McRae Washing, ton, DC 20555
Suite 1100
1333 New Hampshire Avenue, NW * Atomic Safety & Licensing Appeal
Washington, DC 20036 Board Panel

U.S. Nuclear Regulatory Comission
David E. Cole, Esq. Washington, DC 20555
Smith & Smith, P.L.
Riverside Law Center * Atomic Safety & Licensing Board Panel
2931 M. Front Street U.S. Nuclear Reaulatory Comission
Harrisburg, PA 17110

,

Washington, DC t0555

'
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* Docketing & Service Section
Office of the Secretary J

U.S. Nuclear Regulatory.Comission '

Washington, DC -20555 :

:

*Dr. Lawrence 'R.. Quarles .

1

Atomic Safety & Licensing Appeal -)Board
U.S. Nuclear Regulatory Comissidn |

. Washington, DC 20555 !

|- )
Michael W. Maupin, Esquire !
Hunton & Williams 1

707 East Main Street |

P. O. Box 1535 i
,

Richmond, VA 23212
,

% |

7% Lw -
James M. Cutchin IV
Counsel for NRC Staff :

:
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