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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,



we recommend

-

Background

In ALAB-708 the Appeal Board reopened the
record in the Three Mile Island Restart
proceeding because ¢f its concerns about the
adequacy of core dacay heat removal at TMI-l.
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 bacause
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
pre-filed NRC staff testimony. UCS requested
Mr. Rowsome's testimony because he avthored 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 reguired under
10 CFR 2.720(h) (2) (i) for a board to direct
that a particular NRC employee testify. Staff
maintained that UCS pointeé only to assertedly
different views, not to technical facts
supporting UCS' position, and that there 1is no
significant difference in the views of the
staff's witnesses and the views of staff
members responsible for the comments cited by
UCS. Finally, staff stated that UCS had not
shown that the requested witnesses possess
personal knowledge of a material fact not
known to the witnesses staff intends to
utilize.



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 enocugn
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.

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 guestion
by subsequent information; (2) a reanalysis of
the plant was undertaken so as to consider new
estimates; and (3) the conclusion that the
plant could be operated safely was based on
theoretical assumptions that were partly
untested and previously unused.

We thus believe
that

We therefore

recommend J

[ >



Téip Zothschild
Acting Assistant General Counsel

Enclosures:

1. ALAB-715

2. UCS Request for Subpoenas
3. NRC Staff Response

SECY NOTE:

In the absence of instructions to the contrary, SECY will notify
OGC on Monday, March 7,* 1983 that the Commission, by negative
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 COMMISSIOND =1 q.ac

ATOMIC SAFETY AND LICENSING APPEAL BOARD
Administrative Judges:
Gary J. Edles, Chairman

Dr., John H. Buck pd g8 | et 4
Dr. Reginald L. Gotchy bty + 1494

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)

1.

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.

Following the receipt of briefs and oral argument, we
issued an unpublished memorandum and order setting out cur
preliminary views and concerns regarding the sufficiency of
the evidentiary record on the issues of the capability of
tﬁe so-called "feed and bleed” and "boiler-condenser"®

processes to remove decay heat from the reactor core in the

| /« Jeas
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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-l. 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. Folloawing
consideration of those views, we determined that a limited
reopening of the record is necessary in order for us to
resolve these matters that are central to a determination of
whether TM.-1 can safely resume operation. Thus, we
instructed the licensee and the NR. s.aff to submit
supplemerntal 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 Reactor Regulation
specifically discussing the reliability and effectiveness of
feed and bleed core cooling at TMI-~1l. Various members of

the staff commented on a draft of the report before it was



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., Rowsocme'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 regpcrt 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 adeguacy of decay heat removal." 27

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



The staff opposes issuance of both subpcenas. Relying
in part on affidavits submitted in connecticn with its
answer, the staff claims that UCS has misread AEOD's
position and that there is no significant difference of

cpinion among members of the staff, w2/

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
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) (i). See generally, Pennsylvania Power

& Light Co. (Susgquehanna Steam Electric Station, Units 1 &

2), ALAB-613, 12 NRC 317, 323 (1980).
We reviewed the requirement of a showing of
"exceptional circumstances® sufficient to warrant calling

additional staff witnesses in Pacific Gas and Electric Cn.

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

9 NRC 42 (1979). 1In 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 consiltants dissented from that view, and
we found exceptional circumstances present to warrant the
issuance of subpoenas requiring their testimony. 3/ 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 tﬁe plant could be operated salely 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.
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 § 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 § 2.720(h) (2) ().







suggest that some differences in opinion or approach among
staff units may well be involved and are at least worth

S/

exploring at hearing. —’ We thus grant the request for a

subpoena for the views of AEOD, .
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
Mr. 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 subpocena 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.



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 stﬁff'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. Rowsome possesses
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. t?

A subpoena will issue requiring the testimony of that
employee of the Office for Analysis and Evaluation of
Operationai Data (AEOD) with knowledge of AEOD's views on
feed and bleed, ligquid natural circulation, and boiler-
condenser operations, Except to the extent granted, the
request of UCS is denied.

It is so ORDERED,

FOR THE APPEAL BOARD

é- 5&1’1 g‘;aoemafer

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 brocad. 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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BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD ‘

In the Matter of

Docket No, 50-289

METROPOLITAN EDISON COMPANY
(Restart)

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

N Nt N o N

Union of Concerned Scientists'

REQUEST FOR SUBPOENAS

Pursuant to 10 CFR Section 2.720(h)(2)(1), the Union of Concerned
Sclentists reguests 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, commencing March T
1983, in Bethesda, Maryland, Exceptional circumstances warranting the

{ssuance of these subpocenas are present, as discussed below.

In an April 29, 1982 memorandum entitled "Reliability and Effectiveness
of 'Feed and Bleed' Core Cooling at TMI-1", Harold Denton, Director, Office of

Nuclear Reactor Regulation regquested the Staff to explain the technical basis

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



e

In the course of preparing 1ti response to Mr, Denton's request, various
members of the Staff commented 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 "Draft Report on NRC
Staff Position on Feed and Bleed Cooling at TMI-1 Restart Hearing." A copy is
attached. The Heltemes memo constitutes the comments of the Office for

Analysis and Evaluation of Operational Data (OAEOD) on » 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 B4W CRAFT-2 calculations and the RELAP-4
audit calculations, as well as our evaluations of the
heat transfer mechanisms {nvolved in the process and
discussed in commonly available heat transfer texts,
Although detailed reactor coolant system behavior
during the period of natural circulation interrupticn
{n the analysis of certain small break sizes i{s not
well understood, the system nust eventually drain
down and a steam condensing suirface in the steam
generator would be exposed before tie core could
begin to be uncovered. Once a steam condensing
surface were uncovered, boiler-condenser natural
eireulation would commence and depressurize the
system 830 that the decreased braak flow, along with
the increased HPI flow, would result in a net
{nventory 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

nIf the feed and bleed process discussed above was
insufficient to remove decay heat, natural
circulation would be established in the

boiler/condenser mode"

{s 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 ccolant pumps are not
availadble, 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
procedures "are not presently in place” and believes "it 1is 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 specified time in the future.® As the Board knows, it 15
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 mcdes 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 T:

We agree with the need for obtaining experimental
verification of the analytical code predictions., We
believe that this section of the report should be
expanded to clarify the items for which verification
{s considered appropriate or necessary. In this
regard, consideraticn should be given to (a) natural
circulation in B&W plants, including establishment 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 rellably
in a 'feed and bleed' mode, (emphasis added)
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Wnile the memo ilLself is terse, there is a clear indication here that
cxperimental 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 cu :ur with the NRC Staff positicn on feed
#29d bleed for TMI-1, In the cover memo from Roger J. Mattson and Hugh L.
.ompson 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 Systeus Integration (the Division to which witnesses Sheron and
Jensen are attached) that the Division of Human Factors Safety fgonecurs" in
eortain parts and that AEOD har "reviewed this response and their comments
have been considered.”™ UCS has reviewed the final report given to Mr, Denton
together with the Heltemes memo. while the AEOl opinions may have been
"eonsidered”, 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 boller-condenser.

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

previously appeared as a witness for the Staff in this proceeding and i{s 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
meaber of the Staff.



oo

29, 1982, a copy of which is attached. The material, which consists primarily
of risk assessment, contains the following conclusions of greatest importance
to this proceeding (at pages 7-8 of the report):

The value of an assured feed and bleed capability here is to
eliminate the need for feedwater., This would eliminate the smaller
(107°/yr) path to core melt without affecting the more prominent
path via HPI failure, Note that small LOCA with total HPI failure
{s predicted to result in a core melt frequency above the
Commission goal for all core melts. The provision of feed and
bleed capabiiity or of an improved AFW system will not help this.
It {s a2 problem generic to PRWs and not unique to the CE designs.
It appears that the high frequency of very small LOCA revealed by
nistorical experience and the marginal HPI system re iabilities
revealed by many PWR PRAS are combining to yield unacceptable core
melt frequencies through S,D-type sequences. We suggest that NRR
tackle tnis problem in two ways: First, a serious effort should be
made to reduce the frequency of S, LLOCA's, Second, 3 broad-scale
attack on HPI reliability problemg comparable to that instituted
for AFW systems after TMI 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(n)(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 perscnnel who hold
differing opinions (as opposed simply to knowledge of particular "facts") on

critical safety 1ssues, Pacific Gas and Electric Co., {Diablo Canyon Nuclear

Power Plant, Units 1 and 2), ALAB-519, § NRC 42 (1979). In that case, the

Appeal Board stated:
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The ability of nuclear power plants to withstand
earthquake damage s wundeniably 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 Lhan 2
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 hoe conclusion that the plant is essentially
satisfactory 3s i{s--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.g/ This Board i{s addressing
complex technical issues of first impression and, after the discovery of the
EGLC test results, is now being presented with new analyses and opinion from
the Staff, largely unverified by experimental data, which have never been
presented to any NRL 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 {s evidence cf the ad hoc nature of the conclusions being

2/ 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.



offered to the Board here. It is incumbent 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,

Ceneral Counsel for

Union of Concerned Scientists
Harmon & Weiss

Suite 506

1725 T St., NW

Washington, D.C. 20006

Dated: February 23, 1983
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D, C. 20538

April 292, 1982

'MEMORANDUM FOR: Roger Mattson, Director, 0s1v”
Hugh Thompson, Director, DHFS

FROM: Harold R. Denton, Director, ONRR

SUBJECT: " RELIABILITY AND EFFECTIVENESS OF “FEED AND BLEED" CORE
COOLING AT TMI-I

As we Rave 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 2 SBLOCA. Specifica¥ly, the staff's.
technical basis for its position on “feed and bleed” at the TMI-1 restart
hearing has been questioned. In order for me to be fully informed on this
{ssue, | would 1ike a report which {ncludes the following:

(1) A description of the staff position at the TMI-1 restart hearing
on the role of "feed and bleed® during a SBLOCA.

(2) An interpretation of the TMI-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 informatfon and cngoing work, both within the staff and by
the industry. Also, clarify the difference between the "feed and
bleed" mode of cooling and the "boiler-condenser® mode of cooling.

(4) Recommendations for future NRC and/or industry actions needed to
move towards a better understanding of the relfability and effective-

ness of the “feed and bleed™ technique.

Since the results of your work should be coordinated with RES, AEQD 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.

/K LA

Harold R. Denton, Director
Office of Nuclear Reactor Regulation
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MEMORANDUM FOR: Harold Denton, Director, Office of Nuc1e" Reactor
Regulation L
FROM: Roger Mattson, Director, Division of Systems ~
[ntegration

Hugh Thompson, Acting Director, Division of Human
Factors Safety

SUBJECT: NRC STAFF RELIANCE ON “FEED AND BLEZD®

As requested in your memorandum of April 28, 1982, we have prepared the
attached report adéressing each of the four issues which yoy identified.
To surmarize, the NRC staft did not rely on “feed and bleed" cooiing to
protect the core 2t fMI-1, This pesition was made clear to the board.
Babcock and Wilcox performed feed and bleed analyses for the development
of inadequate core cooling procedures. Such procedures would be
utilized as defense in depth for events beyond the design basis. These
procevures instruct the operator to establish ahd maiftain feed and
bleed cooling following 2 complete loss of heat sink until feedwater can
be restored. . .

This response was prepared by the Divison of Systems Integraticn. The
Division of Human Factors Safety concurs in the statement regarding the
reljance that we place on operator actions for initiation of emergency
feedwater and on fead and bleed cooling in emergancy operating
procedures for accidents beyond the design basis. The offices of ELD
and AEQD have reviewed this response and their comments have been
considered.

We recommend vou consider 1nforn1ng the TMI-1 Appeal 8card of this staff
analysis of the Licensing Board's decision along with sur conclusion
that. cur areas of disagreement ire not material

“Hugh L. .hCﬂpson,
Qirect or, DHFS

tnclosure: As stated
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REPORT O NRC STAFF POSITION ON
FEED AND_BLEZD COOLING

A description of the staff positinn at the THI-i restart

hearing on the role of “feed and bleed® durine a SBLOCA

RESPONSE

The staff's position at the hearing was that feed and bleed

cocling is not relied on for_héat removal. Thi¥ position was
made clear to the ASLE in the TM[-1 restart hearing in (1)
written téstmcny by NRC staff vitness J. Wermiel and (2) oral

testimony of W. Jensen as follows,
{

(1) Written Testimonv 'of J, Wermiel in Resoense to Board
Question 6: Question 6i, Will the reliadility of éhe
emargency feedwater system be gre2tly improved upon conversian
to safety-grade, and is” it the licensee's and staff's position

thet the improvement is enough such that the feed-and-bleed

backup is not required,

(Witness Wermiel) -

Response:. Based on kncwledge of the improvement in
reliability gained by eliminating first order failure sourzes,
t is the staff's judgment that the reliability of the

emergency feedwater system will be improved once the tully

safety-grade system {s installed. The single failure problem
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instrumentation described in the response to 6a and b above
will.be eliminated. In_addition, various other hardware,
procedural and administrative improvements as identified 1in
the THI-1 Restirt SER, NUREG-0620 under Order Itam la should
enhance emergency feedwater system reliability. However, a
quantitative reassessment of the relizbility of the Yully "~
safety-grade EFW system has not been performed, The . .':* ‘s
feed-and-bleed back-up is not required by the staff and,
therefore, need not meet all_requirements of a_safety system,
However, it is recognized ;s additional defense in depth for
providing core cooling in the very unlikely event.zhaf
emergency feedwater fs lost, and the HPI pumps and pr{mg-y

safety valves which comprise tfie feed and bleed mode are

required to be available by Technica) Specifications. -

(2) Ora) Testminony of W. Jensen Regarding UCS Contentions 1

and 2 N

e anme.

(Or. Jordan) I would address the question then Jirectly to Mr.
Jensen. 0id I misstate what you said? Do you believe that,
the high pressure injection system is important in that ft_not

only supplies emergency cooling inventory but it also removes

. heat in the feed and bleed mode? That that is an iéportant

© gafety feature?

(The Witness) The high pressure fnjection system is an
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small break LOCA. The NRC does not rely on this system for
heat. removal in the feed and bleed mode by which core decay
heat would be forced through the safety valve or .the PORY.

Instead, we rely on the heat removal from the eﬁergency :

feedwatar system,
(Or. Jordan) Okay. That's fine.

(Ms. Weiss) If I can refer, Dr. Jordan, I think the exact
question ycu are asking {s answered on page 9 of the staff
testimony in response to Board question number 6.‘ [ was going
to read the sentence to you. (Wermiel testimony above)

- ) : . -
The feed and bleed back up is not required by the staff .and
therefore n2ed not meet all the requiremants of the se%ety
system., It's just simply a direct quote. 5
(Or. Jordan) Yes. [ remember that and thank you for pointing
that out, think that clears up the matter.®

[tem 2 An internratation of the TMI-1 Licensano 8card decision

reaarding the need for reliable and effective "feed and bleed“

during S3LOCA

RESPONSE



i
i

* g
There is an interest in whether the ASLE accepted the staff
position on the relfance to be placed on feed and.bleed
cooling. We belfeve that the ASLB dfd not accept our :
position, regarding emergency feedwater reliabiﬁ‘ty. ai-showd
in the following excerpts from its decision. We believe
however that the board diq not err in declining to find that
additional modifications to the emergency feedwater system are
necessary at TMI-1 prior to restart.*

ars .

.-
.e
ot

Page 224 of the TMI-1 Licensing Board decision acknowledges

the NRC Staff pesition (see Item 1 2bove) by noting that:

"The Staff's position is that the loss of emergency feedwater
Cayp -
following a maim feedwater transient is not an accident which

must be pro‘ected against with safety-grade equipment.”

To us, this observation by the ASLB says that our position in
[tem 1 above was uncerstood by the Board. At Page 24; of the
decision the Board goes on to point to & precedent ruling made
by the St. Lucie-2 Appeal Board for requesting additional
reliability numbers frem the staff. The TMI-1 Board noted

that:

*NRC response to UCS' exceptions to the PID, filed with the Appeal 3card

in tﬂe T™I-1 Res:i}t proceeding May 20, 1982.



“The (St. Lucie) Appeals Board decided that measuras wers
required to mitigate such an event" should 1t oc:zur. 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 EFW system is backed up by
the high pressure injection system, so that in the event o?
failure of the EFW system the core can be cooled by feed and:

bleed while repairs are being rade to the EFW system.™:- .

. .-
. - L 9

We conclude from this statement that the TMI-1 Bcard 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
Staff position (Ttem 1 above). The'anSwer is summarized on

pace 250 of the TMI-1 Board decision whera the Board states:

“We have relied on the staff figures on relfabiiity of the EFW

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

of the fead-and-dleed backup to arrive 2t our conclusion that
the core'is adequately protected from a-loss of main feedwater

transient, the dominant challenge to the £FW systam.”

**Complete loss of all AC power including both diesel generalors,




Item 3a

; o 6-

"
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.

We conclude that the Licensing Board reached the same
conclusion as the staff (the TMI-1 design satisfies the

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

conclusion is different. The basis for the staff posit;bn is

summerized in Question 3 below. We have studied the Licensing

Board decision to.under;tend ghe basis for ?ts cpnc1usion. At

paragreph 1056 we find the following:

“Since the EFW System is backed Up by a safety-grade HPI,

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

LOCA, we believe we can conservatively 2ssume an Saditional
safety factor of 100, or an overal) probability of failure to
protect the core of about IO'G/yr. Lacking any demonstration
that the above faflure probabilities are gressly in error, we
conclude that the EFW sysiem, as modified, will, with the HPI
backup, acequately protect the health and safety of the

public." :

Quring the TMI-1 hearing, the NRC Staff did not provide any
detailed discussion, for or against, the above Licensing Board
assessment., We do not have suff icient information regardinq

the uncertainties associated with pf “feed and bleed cooling to

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

‘melt.

-

A detailed exolanation of the staff's technical basis for ts



RESPONSE

-
o

It was the Staff's position during the TMI-1 hearing thit the

emergency feedwater (EFW) system is required to be available *
for decay heat removal in feedwater transients and certain
small break loss-of-coolant acéidents without feedwater, Qe
a1so noted. that should EFW be initially unavailable, there is
at least 20 minutes time availabﬁe to take action to establish
EFW flow prior to uncovering of the core following a loss of
main feedwater or certain small break loss of coolant
accidents, The TMI.] EFW system will, at the tim; of restart,
meet the Cormission's requirements for safety related
equipment, in the event of small break LOCA and/or loss of
main feedwater if credit for operator action is given (to
initiate che system) within 20 minutes. Tﬂe TMI-1 EFH'systam
wil)l be fully automatic for these events by the first
refue\iqg outage after'resgart. The staff recognizes that 2
feed and bleed capability exists at THI-1 to provide
additional defense in ce. . for decay heat removal should EFW
fail. The inadequate core cooling procadures at TMI
srporate the feed and bleed process. Operators are trained

. the use of these procedures at TMl-1 and feed and bleed is
covered in the scope of OL8 examinations of the THI operators.
[t 1s usually covered in the simulator portion ¢ the

examination, Safety grade equipment to accomplish feed and

Mload Rarkun ¢a F2J {n tha avent A€ 3 ramnlaras Yace Af 211
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basis since the EFW system at the time of restart is

sufficiently reliable to make a pestulated loss of EFW system

acceptably low.

Item 3b Clarify the difference betwaen the "feed and bleed" mode of

coolina and the "boiler/condenser®” mode of cooling

: RESPONSE

For small breaks below a certain size, the break area is not
large enough to relieve all the energy generated Ey decay
heat. For this condition, heat transfer through the steam
generator is the preferred method of.provinng additional
required energy removal capability. To accomplish this,
emergency or auxiliary feecw2ter systems must De cperating.
Since the reactor coolant pumps are tripped for most small
breaks, coolant flow thaugh the core is by natural
circulation, Feed & Bleed is a method by.wh1éh decay Qe;t is
removed from the primary system {f no feedwater were avaflable
so that natural circulation did not occur. The
"hoiler/condenser® mode of cooling is one of three modes of
natural éirculaéion cooling discussed belew. Each mode .

. represents a progressively degraded condition of the primary

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

come small break scesarics to experfence all three modes of

il | o8 s i a S Ca smalY koasl 1 AFY
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calculations by eaw’ temporary interruption of all modes of *
natural circulation was predicted however, inventory loss in
these three modes is not sufficient to cause exten&ed core
uncovery and fuel damage, It is not necessary Ehat theu
primary system be refilled f011iowiﬁg a LOCA in order to
adequately cool the core. Analyses by 8&4W indicate that ?;
adequate decay heat can be removed under any of the. following

three natural circulation modes.

1. Single ph2se - In this mode the entire primary system
remains in a subcooled liquid state. Core flow is maintained

solely by density differences between hot and cold liquid.

2. Two phase continuous - This mode is similar to mod; 1
except that the hot side is at saturation and at low steanm
quality. Bubbles are formed in the upper portion of the core
and are swept, as part of a continvous two phase mixture, into
the steam generator and condensed. During this time, scme of
the steam generated in the core will rise into the upper head
and accumulate there as a single large bubble. For 82W pjants
this heaf removal mode will persist until the liquid level

drops below the hot leg U-bend.

*BLW report “Evaluation of Fransient Behavier and Small Reactor Coolant

System 2rezks in the 177-FA Plants” May 7, 187%,
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3. Boiler/Condanser - When the hot leg U-bend 1s voided,
Tiquid wTT7 not be carried into the steam generator. . However,
when sufficient steam has accumulated from boiling in the.core
i- such that a condesing surface is exposed within the stsam
| generator tubes, heat will be ramoved by stesm condensation on
the tube walls, This method of heat removal is referred to as
boiler/condenser. Thus 2 ﬁeriod will exist between.formation
3 of a bubble in the hot leg U-bends when mede 2 natural
circulation is lost, and thg_yﬁ'avering of the steam generator
condensing surface, during which no natural circulation would
exist in BAW plants. The condensing surface is at a higher |
elevation than the core so that boiler/condenser natural,
<Y circulation will be established in the event of a small break
LOCA bgforé the core could be uncovered, 3oiler 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 1880.

**£3G5-SEM1-5307 'Qu%ck Look Report for Semiscale Mod-2A Test S-hC-2,"

July 1581,

TR " — —— - —— W pramesl . @ P, e e e
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If heat removal through the stzam generator cannot be é:hieved
due to loss of all 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 -
procedure involves enmergy removal by venting hot water and/or
steam through the primary system PORVs and/or safety va?ve;

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

water (feeding), - » L

.- -

-
- - . v-

[tem 3¢ Assessment of Current Status and £xisting Information on

*

“Feed and Bleed"

RESPONSE

As you recall, in a recent cormunication tr Dr, Henry Hyers we
noted that for a small bréeak LOCA which is subsequently
isolated, a phenomenon similar to "feed and bleed" might
ultimately occur as the means of decay heat removal i{f 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 ihe core were sufficiently co$1ed sC that decay heat

no longer boiied the incoming MPI water but forced it through

-

*The term “simiiar” is used, since in this case feedwater to the
gacondery side _f the steam ceneratar ig aceumad avadilahle and nn

R
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the safety valves 2s liquid. If boiling occurred in the core, the sieam
production would act to increzse the bubble size in the hot-leg U-bends.
[f the hot leg bubble size increased sufficiently, a condensing surface

on the :team generator tubes would be exposed. This would establish

natural circulation in the boiler/condenser moda.
The bubbles could not expand sufficiently to uncover the core or to: -
exhaust steam out of the pressurizer since the secondary. system water
level in the steam generators would be_above the core ing the
pressurizer surge 1ine entry elevation. Although cur study of this
scenario is recent and was not discussed during the THI-1 h;aring, no
additional staff reljance on feed and bleed should be implied since if
thg.:eed and bleed process discussed above were insufficient to remove
decay hea:‘ sufficient coolant loss through the safety and. relief valves
would eventually reestablizn naturel circulation in the
boiler/condenser modé. The letter to Or, Myers is attiched for further

information on these recent deveropments.

All three PWR suppliers are cdeveloping emergency procedure guidance to
licensees on how to use equipment to perform “feed and bleed" operaticns
as é backup method of heat removel if all measures for feeding steam
generators are Jost. t }s 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 bdleed is only one possible emergency alternative for

primary system heat removal for events beycnd the design basis. Al

S — . ——
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decay heat removal schemes other than the design basis equipmenﬁ.‘ In
particular, guidance is given to provide 2lternate sources of secondary
cooling if main and auxiliary feedwater are unavailable (e.g;. by
depressurizing the secondary system and activating the coﬁdensate'.
pumps). Operators would resort (o feed and bfeed oenly if no source of
water is availaple to feed the steam generators. The NRC has no'desggn
requirements for these other alternate schemes, just as we have none for
the "feed and bleed" capability. What is }Equired for the design basis .
is a :liable auxiliary feedwater system'to remove decdy heat until-the
RHR system can be activated to ultimately achieve cold shutdown,
However, to provide defense in .depth, feed and bleed procedara1
instructions should be available to operators because the capability to

feaed and bleed exists.

As to .the technical performance cf "feed and bleed," we know it depends 3
on the KPPl pump performance characteristics, the PORV relieving

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

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

capability for their designs. Also, NRC contractors at.LANL_and_INEL

havé analyzed “feed and bleed” with the computer codes TRAC and RELAP,

As noted previouS]y; a 8&W calculation for a TMI:class plant showed that
“feed and Sleed" was an effective heat removal method even ¥ no credit

is taken for PCRY actuation. This is because most BiW plants have HPI

pumps with 2 very high shutoff head, and enough energy can be relieved

at high pressure through the safety valves, [t is important to note that



Analytical uncertainties related to such phencmena as non-equilibrium
thermodynamics, bubble formation and repressurization caution against

taking too much credit for analytical predictions of system behavior.

One LOFT experiment (L9-1/L3-3) explored "feed 2nd bleed" in a limitad
way. After a simulated loss of feedwater, the PORY was latched open to

allow depressurization. The results showed that depressurization to the

HPI actuation point did indeed occur., However, HPI actuation was ~

purposely not allowed to occur so that other accident mitigation schemes

couid be explored.

[tem & Recommendations for Future Action

v - i -
[t 95 desirable to improve the experimental basis far

understancing system behavior during “feed 2nd bleed." This
should improve the guidance in emergency procedures and
tréining that is being develicped under Task [.(.] of
NUREG-0737. To accomplish this, we are exploring ways %o
expand the current Semiscale test series to include "feed and
bleed” experimental data. We expect shortly to issue 2

request to RES which will include these propasals.

. The current Semiscale configuraticn cannot simulate the unique
features of the 3&W NSSS. You know from previous discussions
that we have been trying to resolve the grodblem of

uncerzainties for the 8&W analytical methecs in predici'ng

ey ..
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are investigating the unique features of the B&W désign and
the Jack qf integral sxftems data (see astached letter to 84W
owners). We will shortly L-insmit to all B&YW owners our
conclusion that such data are required. The basis for tgis
conclusion is the need for :dditional verification of some
aspects of the thermal-hyd aulic behavier during natural
circulation cooling of the 8&4W design with feedweter_avdilkble
during small break LOCAs, as well 2s uncertainty in the feed
and bleed process. You wi]i;i]sb'reca11 that‘;?eLACRS le;ter
of June, 1982 highlighted this problem for resolution prior to

its concurrence on full power operztion of MidIana. a B&W

reactor,
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MEMORANDU FOR: Gerry Mazetis, Section Le2ader
Section C
Reactor Systems Branch, KRR

FROM: C. J. Heltemes, Jr., Deputy Director
Office for Anaiysis and Evaluation of
Operational Data

SUSJECT: ORAFT REPORT ON NRC STAFF POSITION ON FEED
AND SLEED COOLING AT TMI-1 RESTART HEARING

In accordance with your June 2, 1932 request, AEOD hes reviewed the
subject draft report., Enclosed is a copy of AEQD's corments on the
resort (which have been provided to you informally during June 7, 1982
telecons between Hal Ornstein, Walt Jensen, and yourself). If you
have any questions concerning this matter, please contact Hal Ornstein
on extension 2£43%.

['.’:' :-‘_' \‘
\1) v--;s-'\’ -
G J:\He1te5§s, Jr., Deputy Director
Office for Analysis and fvaluation of
Operational Data

tnclosure:
As Stated

w/enc losure:
Matison
Thompson

. Speis

. Sheron

. Jensen

L
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AEOD Corments on the draft "Report on NRC Staff
Position on Feed and 8leed Cooling at TMI[-1 Restart Hearing"

’

It is our understanding that the report is in response to

Harold Denton's April 29, 1932 memorandum, "Reliability"and
gEffectiveness of Feed and Bleed Core Cooling at TMI-1." In

this regard, AEOD 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
intermingled with the discussions of BAW plants.

Some of the scenarios discussed in the report 2ssume msltiple
failure events of safety grade systems. Usually the staff considers
multipie active failures of safety grade systems not to be sufficiently
credible that such failures need to be considered in the plants'
design bases. Consequently, the reason for considering complete
failure of the auxiliary feedwater system (if safety grade) or the
high pressure injection system should be presented in the report;
i.e., some discussion is warranted on NUREG-Q737, item [.C.1 -
Guicance for the Eva2luation and Development of Procedures for
Transients and Accidents, which requires guiceline and procedure
cevelopment to consider occurrences of multiple and consequential
failures.

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

(a) Page 8 - The discussion on the different modes of natural
circulation should include what assumpticns 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.

(o) Page 10 - The report should note that the sceneric discussed
assumes that emergency feedwater is available.
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Page 10, item 3¢ - Assessment of Current Status and Existing Informaticn
on Feed and Bleed Response: A

We believe that the conclusion

“1f the feed and hleed process discuscec above was insufficient
to remove decav heat, natural circulation would be established
in the boile. /condenser mode"

is not a certainty, especially in the adsence of experimental data

for BAW plants. In the event that, for any reazson, natyral 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.

Page 1l - It is our understanding that the emergency guidelines (or
emergency procedures) discussed in this sectior are not dresently in
place, Thus, it is important to provide 2 sense of timing regarding
what is in place and available now (in terms of equipment, procedures,
and training) and what is likely to be 2vailable at some specified
time in the future,

Page 11, lines 16-19 - It is our understanding that the RHR system would
be activated before achieving cold shutdown. Tne AFW system cdoes not
usually bring the plant to cold shutdoun (£ 200°F),.

Page 13, item 4 - Recormendation for the Future: We agree with the need
for obtaining experimental verification of the enalytical code predicticns.
We believe that this section of the report should de expanced to ¢larify
the items for which verification is considered appropriate or necessary.

In this regard, consideration should be given to (a) natural circulation

in 384 plants, including establishment of boiler/condenser operation,

and elimination of steam formations in the not legs; and (b) the ability
of existing PORV and safety valves to perform ra2ligbly 1n 2 "feed and
bleed" mode.
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MEHORANDUM FOR: Bob Tedesco, Assistant Director for
Licensing
Division of Licensing, NRR

Themis Speis, Assistant Director for
Reactor Safety
Division of Systeas Integration, NRR

FROM: Frarnk H. Rowsome, Deputy Director
Division of Risk Analysis, RES

.
e

Joseph A, Murphy
Reactor Risk Branch
* Division of Risk Analysis. RES

SUBJECT: FEED AHD BLEED [SSUE FOR CE APPLICANTS

He have perfonned a quick and dirty analysis of the risk fmplications of CE
desfgns that lack a capability for core cooling via HP[ injection and
deliberate venting of the reactor coolant system, in the absence of feedwater
replenishnent,

Ne conclude that three classes of accidents may each be more frequent than
the Commission's safety goal of 10" core melts per raactor year or less,
and that the total core melt frequency for such plants could be of the
order qf 107 -3 - per year or more, The three seguences 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 th: motor driven
AFW train, and failure of the turbine-driven AFN train,

3,  Very small LOCA and failure of KPI (szo).
' /——' ' \




*The base case plant {s assumed to be {ncapable of feed and b1ccd'coul$;g. only
one diesel gencéator 15 assumed capable of cnergizing the safety related motor
driven AP train. The turbine driven AFW train is AC-{ndependent, {wt the
non-safety grada motor-driven ARW train requires offsite power, Industry

" average HPL relfability and §Z-L0CA frequenéy {s assumed, The analysis that
shows that SZD may be too frequent applfes to other PHRs as well.

The attached paper describes the analysis.

D50 ¥ A

Frank H. Rowsome, Deputy Director
Division of Risk Analysis
0ffice of Nuclear-Regulatory Research

frtnf

Joseph A, Hurphy

Reactor Risk Branch

Division of Risk Analysis

Office of Nuclear Regulatory Rescarch

Attachment: As Stated

cc: R, Bernero
G. Burdick
R. Mattson
S. Hanauer
M, Ernst
A. Thadani
RRE Staff
RAB Stuff



Feed and Clced Iss&c for CE Applicants

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

* that no pressurizer PORV's be fastalled, that the HPI shut?ff head fs to

be well below the péessurizer safety valve setpoint (around 1400 psi), that
high point vents provide no more than two 1" diameter reacte-manual vents,

and that the auxiliary feedwater systeas will be composed cf one Kc-indepcndent
turbine driven pump, one AC-power train, and 2 third'n;n-safety grade rotor

driven pump.

We have attempted 2 back-of-the-envelope PRA in order to evaluate the risk
implications if these plants are ¢{ncapable of "feed and b?éed' cooling.

The results suggest that they may fail to meet the Commission's safety goal
of a core melt frequency less than 10"/year and the present worth of 2 fix
to enable assured feed and bleed cooling is of the order of $10 million or
more per pla: based upon reduced financial risk'a1one. We c;nsidered five~
groups of acc ...t sequ{nces: loss of main feeduater, 10ss of offsite power,
very small LOCA, transi{nt-fnduced gmall LOCA (late start of auxiliary feed-
water allows 2 lift of 2 press;rizer code safety valve which may stick open),
{nd station blackout with restoration of AC power just before the point-of-no-
return, We did ﬁot consi&er nain steam line breaks or ATWS, although in these
‘sequences an assured feed a;d bleed capability could also enhance safety 2s

-well as in the sequences ¢ nsidered.
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The simple loss of main feedwater appears to be the dominant cgncern, For
this scquence {n a plant incapable of feed and bleed cooling, the frequency

of core melt, 3 . ® An P(L), where . is the frequency of critica\ (sustained)

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

of the auxiliary feedwater system.

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

99 out of one hundred such occurrences recoverable, There {s reason to

doubt both numbers. - Complete interruptions of main feedwater are more frequent
than 3 per year during the life of the first core, while the plant is still
beiﬁg debugged, although many také place at startup or at low power-when the
decay heat level is too low to pose much risk. A mature plant has complete
interruptions of wain feedwater'about oﬁée a year or less. The non-recovery
factor of 10'2 applies to plants with simple feedwater contro1s. motor driven
main feedwater pumps, and no major obstacles to feedwater restart after 2

trip. In large, modern plants with turbine-driven main feedwater pumps
problems with feedwater restart are common.'so a non-recovery factor of .3

5 .1 is more reasonable. 1 judge that the frequency of non-restorablt failures.

of main feedwater occurring from subs.an~1a1 (risky) 1n1tia1 power levels is

roughly:

s 0.3 x 10;% first core
m 0.1 x 10-", at raturity
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Auxfliary feedwater reliability is also’uncertain. Data from the precursdr
program suggests that the PWR ave}age experience has been a faflure orc™abiifty
of \Q'3ldemand. This average {ncludes early-fn-1ife experience as =zii as
mature plant experfence and two train as Qelf as three train experience.

System reliabilfity analyses ha§e suggested that the best of the three train
systems can approach - at maturity - 10'5 per demand. How;ver. these analyses
failed to consider scme common mode failure mechanisms so they can be regarded
as having an optimistic bias. It is not uncomnen early in plant life to find
instances of repeated, consistént. auxiliary feedwater pump failures while

the system is being debugged in service. The record suggests that the fai\dre
probability of the AFWS is substantially higher during the first cbrg than- in
maturity. A system with two diverse.safety grade AFW trains and a third full
capacity non-safety grade train will probably achieve failure probabilities of:

3 x 1078}, first core

P(L) =
‘ 1 x 10'4:J. at maturity

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

& - 0.9 x 107221 4/yr, first core
= 1 x IO'S:J'4/yr. at maturity

The uncert2inty range is thus:

I 2 3.5 x 1072, first core
, at mturity

7

'
>
eV IV

Nem 23.9x10




Note that even a{ maturity this core melt sequence frequency may be higher
than the Commisstion's criterfon for 211 core melt frcquenctes combined:
Aen $ lo"/yr. and that -the best estimate fs that ft will exceed the
| Comnission's criterion during the first core. HNote also that common=
causation of main and auxifiary feedwater ?ai]ure due to fires, floods,
earthquakes, or sabot&ge nas not been considered.and might increase this
sequence frequency. The Commission's guide1iﬁes on acceptable risk do
not indicate how to treat uncertainties or higher-than-average estimates
for the first'core.. Nongtheless. I think {t unwise to aTlow a single core
melt accident sequence to bs this probgble. The provision of an assured
feed and bleed capability would enable HPI to cool the core in these
scenarfos. Even with common mode and external hazards, this should be

worth at least one decade, more 11ke1y'two decades reduction, We recommend

it.

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

prebabilities are taken to be:

A\ osp " 0.2/yr

P non-recovery of offs?te power within 30 min = 1 hr = 0.2/0ccurrence
Thus xLOSP without recovery = 0.04/yr

PDG * 0.03/demand

PZDG * 0.003/demand, including common mode

A’Afw-turbine train ° 0.1/demand




B | o 5.

Assume for conyenience that diesel generator A {s coﬁfigured to ener}tze the
iafety grade AFW motor driven tratn.' As we shall see, the é;re melt
fréduency predictions are sensft{ye to whether or not diese] generator B

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

loss of offsite power can be drawn:

0G's AFW
. — okay

no failures’ -4

gs - 10 .6

: ymelt at 4 x 10 "/yr .

B fails —-)oka{ :
LOSP i L. S melt at 1.2 x10”°/yr
i - =3 okay '

A falls 1 or .001* g

) Smelt at 1.2.x 10 /yr or

' 1.2 2 10‘5/yr‘

- / — okay -

both fafl

R : ymelt at 1.2 x 10'5/yr

*The higher failure rate applies if one of the diesel generators (we have called
{t B) cannot power a motor driven AFW train; the lower failure. rate applies if

both diesel generators can power 2 motor driven AFW train.

Note that the Commission safety goal of 10'4/yr for all core melt sequences may
be violated by loss of offsite power and 2 single diesel generator failure if
there is one diese] generator that cannot be aligned to energize 2 motor-driven
AFW train. .This high core melt freéuency could be reduced to marginally

.acceptable value in either of two ways:



« W

-5

1. [Insure that efther diesel generator can be aligned to energize 2

=gtor-driven AFW train by (1) prov1d1ng 2 swtng bus for the safety
grade AFW pump. or (11) providing an essential (diesel 14cked). power

supply to the "9on safety grade” AFW pump. or

2. Provide an assured feed and bleed capability so that the one operabdle

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

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

feed-and-bleed fix can be inferred from the event tree for LOSP with this

design:
0G's. AFW HPT
no failures 1'*30-4 Py .1
o . _____E_E_mee\t at 2 x 107 /y'
B fails r" 3 s
. 10 " |
LOSP . . | o | 5 x 107 fa1t at 6 x 10"/yr
—. A fails P :
.Y or ,001 § x 10° Py
. 03 I melt at 581 0" ¢
: ; ) 6 x 107 /yr
Both fail o g e :
| - " - 5 melt at 1.2 x 1077

Hext let us consider very small (SZ) LOCA. Instrument line breaks, stezm generator

tube ruptures, charging pump line breaks, and grost reactor coolant pump seal

failures have happened a dozen or SO times in 500 LWR-years, ‘suggesting 2

challenge fraquency of 3 x 107 et /yr for SZLOCA exc1uding PORY LOCAs. They

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

. core numbers.
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In the CE plants, both feedwater and £CCS (HPI) are required for successful
core cooling., Main feedwater may remain operable or be restartable in some
o? these. The probabilfty of HPI faflure on demand was found to be 8.6 x
10'33;5 {n Surry (WASH-1400). Most PWR PRAs are finding 2 f§f1ure probability
for the whole multi-train HPI between 10'2 and 10'3/demand. We shall 2<sume
that the probability of HPI faflure on demand is S x 10'3tJ/demand for the

CE plants. A rough cut at frequency estimation suggests:

" HPI AFW ' MFW

i = 7 sucéess
: w2 00 R 3 1Gr‘ - meis ?
3 X 10 - 10‘ + /yrl
€y 107°% £41.1
. ymelt at 1.5 x 10°=""'/;

The value of an assured feed aﬁd bleed capability here is to eliminate the need
for feedwater. This would eliminate the smaller (10'6/yr) path to core melt
without affecting the more promjnent path via HPI failure. Note that small LOCA
< ih total HPI failure {s predicted to result in a core melt frequency abave

the Commission goa1 for all core melts. The provision of feed and bleed capabi-
11ty or of an 1mproved AFW system will 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 yfeld unacceptable core

melt frequencies through SZD-type sequences, We suggest that NRR tackle this



probTem in two ways.. First, a serfous effort should be made tq reduce the \
frequency of S2 LOCA's. Second, a broad-scale attack on HPI reliability
problems comparable to that finstituted for AFY systems after TMI should be

initiated for 211 PWR's,

Next let us consider the transient-induced small LOCA's, with and without 2
Poév. A feedwater transient with a prompt autostart of auxiliary feedwater
{s assumed not'ﬁo.Iift a pressurizer relief va?ve: ﬁowever. a delayed start
of AFW, which may be r;ugth one hundred times as likely.as a sustained AFW
failure, may 1ift 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 2 thousand challenges. Neither type of

valve have failed open spontaneously, to my knowledge, although there was one
instance (Crystal River NNI bus fault) of a command fault leading to an open
PORY. Since TMI I think it safe to assume that operators would successfully
close the PORV block valve in at least 99 out of 100 instances of a PORV-LOCA.

Without & PORY we have (at maturity):
| Safety Valve

Prompt AFW Late AFW Closed
~3 okay ' p—7 okay
FW transient R .
Y7yr w0d 1955, LocA at 10787y
safety valve 100 .5
challenge) ymelt at 10 “/yr




The core melt outcome from loss of all feedwater has already beén considered.
The increment fn the 1ikel{hood of S, LOCA {s neglfgible at 107°/yr. It can
stil] be mitigated by HPI, {f HPI works, as ft will do in the vast majority of

cases,

With a PORV we will get transient-induced LOCA ten times as often (lo's/yr)
but the block valve can be expected to terminate a\l but 1 percent of these

for a frequency of transient- 1nduced and unisolated LOCA of..10" /yr. If

- anything, the PORY helps rather than aggravates what is a negligible

contributor to the overall S, frequency via transient-induced LOCA.

We should alsc consider the command fault LOCA‘s due to spurious "open®
commands to a PORY, The frequency of occurrence is a sensitive function of
the valve control logic design. It could be made as small as we wish Dy
suftab?c relfability engineering. 17 we consider the Crystal River experience
as one failure in 300 PWR-years, we get an industry average of 3x107 /yr for
PORY command fault LOCA. Clearly, B&W did not do so well, but the cembined

experience of the three PR vendors suggests that this fre*uency can easily

be'made much less than the overa11 S2 frequency of 3x10 /yr. 1 conclude

that having a PCRV or not having a PORY has a negligible effect on the 1ikelihood

of Sz LOCA or »f the 1ikelihood that S2 LOCA may lead to core melt, provided

that system or component functional reliability is the only consideration, It

goes without saying that this analysis is predicated upon 2 desfgn with antici-

patory trins so tﬁat'routine sransfents do not 1ift pressurizer relfef valves,

L e . smieibems wma bmsinaad ta alncs the PORV block valve when appropriate.



There may also be a desfgn adequacy fssue. [ feel uncomfortable with 1400 psi

"HP1 pumps fn plants without PORV's, even.i{ the HPl and the AFW systems

are highly relfable. Carefu! thermal hydraulic analyses together with

thorough studfes of plausible operator respohses are necessary to verify

" that some S2 LOCA's will not lead to degraded steam generator heat transfer

and RCS pressures over 1400 psi while the core uncovers, even with operable
HPI and AFW trains. The high point vents ana reactor coolant pumps may
ie1p here even though these plants do not have full feed and bleed capabi-
1ity. However, these des1gn adequacy 1ssues are beyond thgzcapab111ty of

this simplistic system reliability analysis.

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

The event tree may be drawn as follows:

' AFW ‘Restore AC Restore AC
LOSP EDG's (T0P) Within 1 hr? Within 2-6 hr?
—— okay | s
2/yr 3 success?
3x10 U success? Lo
e mel1t

Blackout w?th successful auxiliary feedwater {turbine driven puép)‘can be
expected at a frequency of rcugh1y 6x10° /yr The turbine driven AF pur, has
a finite success window, however. One of several factors will lead to core .
melt {f AC power is not ultimately restored. These factors include: (a) loss
of reactor coolant inventory (blown RCP seals, etc. 35 (b) dead batteries

{discharge or overheat) {¢) high pump room temperatures (n¢ HYAC); or (d)

dep\etlon of condenszte.

-10- - L
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v :
BTackout without suxtttary feedwater leads to a shorter time window to saye

the cére by AC recovery. This can be expected at a frequency of roughly
6x|0“s/yr. In efther scenario, as the time to the point-of-no;retuqn for -
core cooling approaches, the reactor coolant system pressure will be high;
(around the pressurizer safety valve set point), and th; level will be

falling toward the top of the active core. Refilling'the sfeam generators
will be necessary but may Bot be sufficient, depending upon the éffectiveness
of reflux condensatiéh and the extent of reactor coolant system leakage. A
feed and bleed capability to enable HPI to refill the reactor coolant sys{em
fiirly quickly might 1xtend the window for AC recovery withhut core damage

or melt by tens of minutes, perhaps more. A quantitative evaluation of the
fraction of melt sequencés,that could be saved by feed and bleed would require
extensive thermal hydraulic analysis and analysis of the likelihood of AC
res:dration 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 IO'G/yr or less.

To summarize, the principal concerns regarding the CE designs with low HPI

shutof f head and no PORY's appear to be:
1. Risk of core melt yia loss of all feedwater may be unacceptably high.

2. The adequacy of the design for very small LOCA mitigation is questionable.

This may be coupled with cperator behavior issues.
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3. The reliability of the high pressure 1njection system may be unacceptably
Tow, but the mere fact of an AFW requirement to mitigate very small
LOCA's - given design adquacy - does not sfgnificantly degrade the
relfability with which very small LOCA's may be mitigated. '

4; It is important that either diese) generator be capab!e of energizing

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

Two questions remain to be answered: (1) what {s it worth to equip thess
plants with feed and bleed capability? and (2) what are the §ttendant risks

nf the optional fixes?

As assessment of the value of the fix follows. Those core melt accident sequences
for wh!ch.a feed and bleed capability could save the core are 1ikely to be
well-contained; the} do not entai]l common mode failure mechani;ms which would
defeat containment iio!atfoh. sprays, or fan coolers. Thus the utility's

economic risk dominates. .

L]

‘ Let us take the cost of such a core melt event to be around $10 bil1ion (low:

$2 billfon for ‘HI 3 high $100 bi]Iion for extensive shutdown Orders). The

value 1n § is essentially:

V(S) = &1 (events per year) x C($ per event) x T(exposure time in years)

We can calculate a varfety of Aacm differences from the following table:
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: Without Feed With Feed

cm and Bleed.. .~ ~ "7 U771 U and Bleed
THL (first core) ' 9 x 10'4 9 x 10'6
TML (mature) 1 x 107 1 x 10'7
LOSP Case 1+ 1.4 x 1078 1.8 x 107
LOSP Case 2+ 1.8 x 10 1.2 x 107
5,0 soex0t s g0

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

AFW train

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

The economic fncentives can be calculated by taking the exposure time for

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

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

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

diagram:

Case $13.4M ° Case 2
no F&B e no F&8
lSZB.BH » l $10.7M
Case | $660,000° Case 2~ | _$15M 5 Improve HPI
FiB y F&8 Reliability
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This dfagram can be understood as follows., Start with a CE plant that has - 1
no feed and bleed capability and only one diesel generator that can

support 3 motor-driven auxiliary feedwater pump. It would be worth 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 $22.3M to add feed and‘bieed
c?pability. 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 1ikelihood of an 5,0 core melt fs reduced from 1.5x107*/yr to 1.0x107%/yr.
This might be achieved by either improving the re11abi1ity"of HPI substantially,

reducing the frequency of very small LOCA substantially, or some of each,

Now a feed and bleec capability could be achieved by fnstalling suitably sized
PORV's or by installing HPI pumps of very high head (over the pressurizer safety

valve setpoint) or some 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 SZ LOCA 1s not significantly increased. The effect
an transient induced LOCA is not 1mportant (this frequency is negligble with

or without a PORY) and {s compensated by the possibility of fsolating PORV-LOCA H

witth the block valve,

X? the HP] can force open a pressure relief valve (code safety or PORY in the
pressurizer), then a spuriout <l gctuation can cause a temporary, recoverable

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

"LOCA. I assume that the operators will shut.off HPI1 though not before a



pressurfzer valve opens, the pres:urizer quench tank rupture disk blows, and
a sma?l sp111 occurg., If the valve sticks open (and cannot be 1so1ated).
the ;;erators must restart HP1., Spurious HPI actuations are quite common.
We assume here that the frequency of spurfous HPI actuations which remain on

long enough to cﬁa11enge a pressurizer valve is one per year,

Borrowing from the prior analyses we can draw the following event trees for the

high head HPI design:

..

Without PORY (or PORY left blocked) K

Safety Valve Closes KPI Restart
Upon HP1 Shutoff

— small spill at 1./yr
Spurious HPI '
Actuation : ; 3
1./yr -p———n——-ﬁlarge spill at 10~ /yr

-3
-L—lg—————é core melt at 107 /yr

With PORY installed and unblocked
PORY Closes Upon Block Valve
HPI Shutoff Closes HPI Restart
. 4 small spill at 1/yr
Spurious HPI . ’

Actuation et small spill at IO'Z/yr
1./yr

107%

~3 large spill at 10"/yr

. :3._.
-—-——?core melt at 10'7/)':

19°¢
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Note that if a PUR has a PORV and high head HPI, it {s better to run with
the block valve open, $0 the {solatable PORY can take the brunt of.ipurious
HPI actuations as well as feedwater transiént-induced LOCA's. Note also that
the core meit sequences caused by spurious KP1 actuationtin plants with H%gh
head HPI {s acceptably small and can be made smaller ;ti\l {f the PORY only
1ifts (block valve left open). It is roughly balanced by comparable risk
reductions {n that for these designs, the PORV need not open to accommodate

feed and bleed, . ' : -y

However, we should note that there is a real economic {ncentive to avoid the
blown p}essurizer quench taﬁi rupturs disk and the attendant smal) spills., 1If
we assume a five day outage at one million dollars a day for small sp@lIs and
a 100 day outage for a large spill, then the present worth of expected losses

due to spurious HPI actuation in these designs {s:

1 event/yr x 5x106 §/event x 10 year exposure ® $50 million from the
small, frequent spills with.either design variant, For the large
spills (unisolated LOCA) we have: . '

. $10%
$10°

Thus utilities are subject to a significant incentive (present worth of projected

Without PORY: 10”3/yr ;e
4 x 10° $/event x 10 yr =

With PORV: 107 /yr

losses of $50 million) either to employ HPI pumps that cannot 1ift a pressurizer

relief valve or to go after improved prevention of spurious HPI actuaticns or both.
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| There appears to be no economi~ penalty (other than first cost) in providing

HPI pumps whose shutoff head is at normal RCS pressure, 1.e., around 2250 psi.

In summary, then, this limited risk analysis cannot distinguish a diffgrence
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 pressurizef safety
valve setpoint, or install a smaller PORY and raise the HPI head to near
normal operating pressures., These chofces must be made oq_the basis of design
adequacy or thermal hydraulic considerations, preferably ;anider1ng ATWS as
.§e11 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 temporari\y'by
the operators. We have, however, found a plant availability incentive to
avoid an HPI! head so high that it can 1ift a pressurizer relief valve, No

such penalty accrues to ﬂﬁl des1gﬁs with a shutoff head at the normal RCS

pressure.
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ve recosend the following upgrades to these designs:

1. Provide an assured "fecd and bleed™ capability, -

. 2+ Provide that efther dicsel geneu;ator can energize a mstor driven AFW

trakn.

3. Exanine carafully and \pc.'*‘:ps upgrade HPI reliability and/or reduce
the frequency of very saall LOCA's.

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

[

Base Case
Valuzzf///;22.3ﬁ ) Value $13.4M
Base Case with !85 se Case with 8oth
Assured 1 0G's Aligned to Both
Feed and Bleed AFW fotor Oriven Pumps
Value $660,000 Value $10.7M

-

Assured Feed and Bleed
2 0G's = 2 AFW Trains

"ssureﬂ Feed and Bleed

Value 1/315#1

DG's = 2 AFW Traing
High-Reliability WPl
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NRC STAFF'S ANSWER IN OPPOSITION TO
UCS'S RENUEST FOR SUBPOENAS

Just prior to the close of business on February 23, 1983 the Unfon
of Concerned Scientists served the Staff with a copy of its request,
pursuant to 10 CFR 2.720(h)(2)(1), for subpoenas requiring the
attendance and testimony of C. ). Heltemes, Jr. and Frank H. Rowsome of
the NRC Staff at the reopened hearin~ in the captioned Droceeding.l/

Early on February 24, 1983 Staff counse) was advised by telephone that

the Appeal Board wanted "comments,” {f any, from parties no later than

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

request for subpoenas be denied,

1/ "Unfon of Concerned Scientists' Request for Subpoenas" dated
February 23, 1983,
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IT. DISCUSSION

Under 10 CFR 2,720(h)(?V/4) a Board may direct the appearance and
testimony of a particular named NRC emo\byee 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 avaflable by the NRC Staff,

As grounds for {ts request, UCS seeks to convey the impression that
comments 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 comments 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 1t 1s "not able to tell the
Board exactly what Mr, Heltemes will testify . . . the memo confirms
that AEOD has a different perspective and opinion on the certainty of
boiler-condenser Mnatural circulation].” 1d. As to comments attributed
by UCS to Mr. Rowsome, UCS asserts that they "go to the heart of the
{ssue in this proceeding: the adequacy of decay heat removal." Request
at 5. Based merely on {ts inference, not & 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
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attendance and testimony of Mr, Heltemes and Mr. Rowsome at the reopened
hearing.

This 1s not the first time that UCS has sought to comnel the
testimony of NRC Staff members at a recpened 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-82-.34A, 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 Canvon, Pacific Gas and Electric Company (0Diablo Canyon Nuclear

Power Plant, Units 1 and 2), ALAB-519, 9 NRC 42 (1879). There, the ACRS

consultants, for whose appearance and testiiony subpoenas successfully were
sought, had expressed sharp criticism of the plant's seismic design in

the context of a qualifiedlv favorahle ACRS report. Unlike the situation
there, as the attached affidavits of Frank H. Rowsome III and Harold L.
Ornstein plainly show, there 1s no significant ¢ifference 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 res~.asible for _se comments
cited by UCS as supportive of 1ts 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.
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In short, there s no basis whatsoever for a findirg by the Appeal
Board that there are exceptional circumstances warri .cing the {ssuance

of the subpoenas requested by UCS.

TTY, CONCLUSION
For the reasons discussed ahove, UCS's request for subpoenas
requiring the attendance and testimony of L. J. Heltemes, Jr. and
Frank H. Rowsome at the reopened hearing in the caotioned proceeding
should be denied,
Respectfully submitted,

James M. Cutchin IV
Counsel for NRC Staff

Dated at Bethesda, Marvland
this 25th dav of February, 1983
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AFFIDAVIT NF FRANK M, ROWSOME 111

1, ' rank M, Rowsome 111, being duly sworn, depose and state that:
1 am Assistant Cirector for Technology, Division of Safety
Technology, in the NRC's Nffice of Nuclear Reactor Requlation.
The purpose of my affidavit is to explain why 1 believe the
Memorandum, "Feed and Bleed Issue for CE Applicants® dated
January 29, 1982 that I wrote and that is cited by 1CS in {ts
*Request for Subpoenas" dated February 23, 1982 has no bearing on
the safety of TMI-1 operations.

A far better analysis of the 1ikelihood that & small break LNCA may
lead to core melt via the failure of HPI in a B&W plant such as
T™I-1 can be found in the IREP study of ANO-I.l/ Moreover, my
Memorandum "Feed and Bleed Issue for CE Applicants® does not
address design adecuacy or Ticensing basis,

The IREP study of ANN-1 is the most thorough and up-to-date

assessment of severe core damage or meltdown accidents in a B3W

*Interim Relfability Evaluation Program: Analysis of the Arkansas
Nuclear One --Unit 1 Nuclear Power Plant," NUREG/CR-2787, June 1982,
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reactor plant pubiished to date. It treats core melt accidents
originating from LOCA's of all sizes, transients, transient-induced
LOCA's, and loss of offsite power inftiators. Contributing failure
mechanisms covered include single and multiple equipment failures,
maintenance errors, systems interactions due to functional
dependencv among systems, operator errors, and some common cause
failure mechanisms, but not external events such as earthquake or
storms,

The results of the ANN-1 IREP study of small break LOCA core melt
frequencies i¢re summarized in Table 8-1 on page 8-3 of
NUREG/CR-2787. Each smal)! hreak LOCA sequence 1isted there has an
estimated frequency at or below 4.4 x \0'6 per reactor year, AN
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 Yow frequencies for this type of accident and
suqgest, contrary to the inference drawn by UCS from my memorandum
on CE plants, that small break LOCA's are not a mafor cause for
concern in plants similar to ANN-1,

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 soravs
working suggest that such accidents pose very 1ittle offsite
radiological risk. Such accidents threaten the plant owner's
investment in the facilitv, but they are not 2 prime concern for

public health and safety.
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The information above is true and correct to the best of my

knowledae and belief,

% M
Eran; 5 Rowsome 117

Subscribed and sworn to before me
this 248 day of, ﬁ(mm‘i‘ 1983

tary Pubiic

My Commission expires: %_{_‘_/@{p
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AFFIDAVIT OF HAROLD L. ORNSTEIN

I, Harold L. Ornstein, being duly sworn, depose and state that:

I am a Lead Systems Engfneer in NRC's Office for Analysis and
Evaluation of Operationa) Data (AEND), My responsibilities include
the review of operating experience at plants having B&W supplied
reactors,

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,

I was assigned the task of reviewing the draft report, AEOD'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 1icensability. The review was done by
me, with consultation with Mr. Carlyle Michelson, Director of AEOD,
Mr. Heltemes' role was solely one of transmitting the review

comments.
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In the areas of common interest there 1s no significant difference
between the AENC position and the NRR Staff's position. Both
conclude that there are basic scientific principles upon which the
phenomena of feed and bleed, 11quid natural circulation, and bofler-
condenser operation are predicated. Neither office has found any
scientific principles which would preclude such operation. BRoth
offices recognize that correct operator performance 1s necessary

for successful operation during transient accident and emergency
conditions.

Regarding AEOD's June 10, 1982 review comments, on page 4, first
paragraph, UCS states that "While ts memo itself {s terse, there

fs a clear indication here that experimental verification of the
code predictions is necessary before they can be relied upon.*

By this passage UCS shows that it has clearly misread AEOD's
position. AEND's position {s one of caution. We understand the
phvsical principles upon which operation 1s based and we recoanize
that great care and attention must be given to operator action.
However, we do not believe that experimental verification of feed
and bleed, bofler condenser operation and restart of Viquid circula-
tion circulation are maﬁdatory for continued operation of BAW plants.
We take & position (implied in our memo, but not specifically
stated) that plant operation can and should continue, concurrent
with efforts to perform integral confirmatory testing.

It should be noted that NRC and the BAW owners are presently
pursuing efforts to build an inteqral test facility tb obtain such

information.. 1 am presently serving as a member of the Test
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Advisory Group, which 1s in the process of scoping out the test
facility design, and determining a test matrix,

The information above {5 true and correct to the best of my

bt Z B

Harolid L., Urnstein

knowledge and belfef,

Subscribed and sworn to before me
f

this{g day o 83

‘\f\ﬁbxx\kji:23§;§:ﬁkf§**f\x
Notarv Public

My Commission expires: T \\W\R
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CERTIFICATE OF SERVICE

I hereby certify that copies of "NRC STAFF'S ANSWER IN OPPOSITION TO

UCS'S RENUEST FOR SUBPNENAS™ 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

Commission's internal mail system, or,
hand-delivery, this 25th day of Februar

**Gary J, Edles, Chafrman
Atomic Safety & Licensing Appea)
Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

*Christine N. Koh)

Atomic Safety & Licensing Appeal
Board

U.S. Nuclear Regqulatory Commission

Washington, DC 20555

**Dr. John H. Buck
Atomic Safety & Licensing Appeal
Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

*Ivan W, Smith

Administrative Judge

Atomic Safety & Licensing Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dr. Walter H. Jordan
Administrative Judge

B8] W. Outer Drive

Oak Ridge, Tennessee 37830

as indicated by double asterisks, by
y, 1983:

Dr. Linda W, Little
Administrative Judge
5000 Hermitage Drive
Ralefgh, North Carolina 27612

George F. Trowbridge, Esq.

Shaw, Pittman, Potts & Trowbridge
1800 M Street, NW

Washington, DC 20036

Robert Adler, Esq.
505 Executive House
P. 0. Box 2357
Harrisburg, PA 17120

Honorable Mark Cohen
512 D-3 Matn Capital Building
Harrisburg, PA 17120

Ms. Marjorie Aamodt
R.D. #5
Coatesville, PA 19320

Mr. Thomas Gerusky

Bureau of Radiation Protection
Dept. of Environmental Resources
P. 0. Rox 2063

Harrisburg, PA 17120



Mr, Marvin I, Lewis
6504 Bradford Terrace
Philadelphia, PA 19143

Mr., C. W, Smyth, Supervisor
Licensing TMI-1

Three Mile Island Nuclear Station
P. 0. Box 480

Middletown, PA 17057

Ms. Jane Lee
R.D. 3; Box 3521
Etters, PA 17319

Gatl Phelps

ANGRY/TMI PIRC

1037 Maclay Street
Harrisburg, PA 17103

Allen R, Carter, Chairman

Joint Legislative Committee on Energy
Post Office Box 142

Sufte 513

Senate Gressette Building

Columbia, South Carolina 29202

Chauncey Kepford

Judith Johnsrud

Environmental Coalition on Nuclear Power
433 Orlando Avenue

State College, PA 16801

Gary L. MiThollin, Esq.
8412 Greenwich Parkway, NW
Washington, DC 20007

Mr. Henry D, Hukil
Vice President

6PU Nuclear Corporation
Post Office Box 480
Middletown, PA 17057

Michael McBride, Esqg.
LeBoeuf, Lamb, Leiby & McRae
Suite 1100

1333 New Hampshire Avenue, NW
Washington, DC 20036

David €. Cole, Esq.
Smith & Smith, P.L.
Riverside Law Center
2931 K, Front Street
Harrisburg, PA 17110

William S, Jordan, I1I, Esq.
Harmon & Weiss

1725 1 Street, NW

Suite 506

Washington, DC 20006

John Levin, Esg.

Pennsylvania Public Utilities Comm.
Box 3265

Harrisburg, PA 17120

Jordan D, Cunningham, Esa.
Fox, Farr and Cunningham
2320 North 2nd Stree?
Harrisburg, PA 17110

Louise Bradford

Three Mile Island Alert
1011 Green Street
Harrisburg, PA 17102

Ms. Ellyn R, Weiss
Harmon & Weiss

1725 1 Street, NW
Suite 506

Washington, DC 20006

Mr., Steven C. Sholly

Unfon of Concerned Scientists
1346 Connecticut Avenue, NW
Dupont Circle Building, Suite 1101
Washington, DC 20036

Ms. Frieda Berryhi11, Chairman

Coalition for Nuclear Power Plant
Postronement

2610 Grendon Drive

Wilmington, Delaware 19808

**Judge Reginald L. Gotchy

Atomic Safety & Licensing

Appeal Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

*Atomic Safety & Licensing Appeal

Board Panel
U.S. Nuclear Regulatory Commission
Washington, DC 20555

*Atomic Safety & Licensing Board Pane)

U.S. Nuclear Reaulatory Commission
Washington, DC 20555
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*Nocketing & Service Section
0ffice of the Secretary
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Washington, BC 20555

*Dr. Lawrence R, Quarles
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Board :

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Michael W, Maupin, Esquire
Hunton & Williams

707 East Main Street

P. 0. Box 1535
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