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Ms. Lynn M. Darielson

MHB Technical Associates

1723 Hamilton Avenue, Suite X IN RESPONSE REFER
San Jose, CA 85125 T0 FOIA-83-325

Dear Ms. Daniel<on:

This is in partial response to your letter dated June 7, 1983 in which
you requested, purcsuant to the Freedom of Information Act, Tour (4)
documents regarding TMI Restart, and copies of SECY-83-98B and SECY-83-
98D.

A copy of items 1, 2, 4 and 5 are enclosed. Item 3 is included within
item 2.

The NRC has not completed its review of item 6 of your request. We will
respond as soon as that review is completed.

Sincerely, %
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. M. Felton, Director
Division of Rules and Records
¢ Office of Administration

Enclosures: As stated
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TECHNICAL ASSOCIATES

TECHNICAL CONSULTANTS ON ENERGY & THE ENVIRONMENT

Dale G Bridenbaugh 1723 Hamilton Avenue — Suite K
Richard B Hubbard San Jose, California 95125
Gregory C. Minor June 7, 1983 Phone (408) 266-2716

FREEDOM OF ﬂﬁ‘g?MNHON
J. M. Felton, Director ACT REQUE

pivision of Rules & Records FOIA "&3- Sas"

Office of Administration

U. 8. Nuclear Regulatory Commission aﬂ.t ‘o ‘—/f.JJ
7735 014 Georgetown Road
Bethesda, MD 20814

SUBJECT: Freedom of Information Act Reguest

Dear Mr. Felton:

Pursuant to the Freedom of Information Act, as amendeA (5
U.S.C. 8542), and the rules of the Nuclear Regulatory
Commission, we request copies of the following written
materials:

Re: TMI Restart

te "Review of B&W - GPU Trial Court Record"., March 28,
1983, V. Stello, Jr., Deputy Executive Director for
Regional Operations and Generic Requirements,

2. Report on staffing utilization and efficiency at GPU
by Basic Energy Technology Associates,

3. Report on psychological study of operaiors by RFR
Inc.

4. Report or memo from V. Stello to W. Dircks re:
integrity of GprU's program for the requalification of
licensed operators. May 17, 1983.

Re: Salem-1

S. SECY-83-98 B. Region I Task Force Report on Salem
Unit 1 ATWS Events, March 17, 1983.

6. SECY-83-98D. Salem Restart Evaluation, April 8,
1983.

We expect to receive your response to this request within
ten (10) working days.

)u{lﬁ o f5oarortt



J. M. Felton, Director
June 7, 1983
Page Two

We will pay search and copying fees as set out in the
NRC's regulations. If such fees are expected to exceed
$200.00, please notify the undersigned before the sum is
exceeded,

On the event that access is denied to any of these
materials, please identify the withheld material, the statutory
basis for the denial, and your reasons for believing that an
exemption applies.

Sincerely,

6&;1L1Lf;n1.434A44;13n-

Lynn M. Danielson

LMD:cv
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Richard €. Cunningham, NMSS

Jenwood F. Poss, RES

Clemens J, mHums Yr., AEOD

Joseph Scinto, ELD
FROM: Victor Stello, Jr.. Chairman

Conmittee to Review Generic Reguirements
SUBJECT: CRGR MEETING NUMBER 38 AGENDA MODIFICATION

As requested by NRR, the briefing concerning the Operator Pequalification

Program Is postponed until CRGR Meeting No. 40, which is tentatively

scheduled for June 1, 1983,

No. 38, the Committee to Review Generic Requirements (CRGR) will meet on

Wednesday, May 18, 1983 from 1-5 p.m. in Room 6507 MNBB.

Originai Signed by
V, Stello

Victor Stello, Jr., Chairman
Committee to Review Generic Requirements

cc:  SECY
Commission
W. Dircks
Office Directors
Regional Administrators
285 G. Cunningham
n

§ Distribution:

B VStello FHebdon
TEMuriey RErickson
DEDROGR Staff WLittle
DEDROGR .¢ JGagliardo
Central NP Jlwetzig
POR DGrimsley
SStern EFox

% JRoe CCameron

As noted in the announcement for CRGR Mecting

DATE 5[ 16/83
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MEVORANDUM FOR: Chairman Palladine
Commissioner Gilinsky
Commissioner Ahearne
Commissioner Roberts
Commissioner Asselstine

‘

FROM: Willidm J. Dircks

Executive Director for Operations
SUBJECT: - REVIEW OF B&W-GPU TRIAL COURT RECORD

On December 29, 1982, the Chairman requested that knowledgezble staff review
the record then being developed in the B&W-GPU lawsuit and to advise the
Commission whether the NRC's understaiding of the TMI-2 accident, including
buz not limited to the seguence of events, is significantly affected.
Subsequently, the team reviewing the trial court record was requested to give
particular attention in its review to information which could affect the
Comnission's decision on whether to allow TMI-1 to resume operation.

The team has‘compTeted its review. The team's report is enclosed.

(Sgasd) Wlizz 1. Dimks
William J. Dircks

Executive Director
for Operations .

Eﬁc1osure:'
As Stated
ce: SECY
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REPORT OF THE REVIEW OF THE
BABCOCK AND WILCOX -
GENERAL PUBLIC UTILITIES
.LAWSUIT TRIAL COURT RECORD

March 28, 1883
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OVERVIEW

This review of the Babcock and Wilcox (B&W) and General Public Utilities
(GPU) lawsuit trial court record vas initiated to determine if information
was presented that significantly affected the NRC's understanding of the
accident at Three Mile Island Unit 2.(TMI-2) on March 28, 1§79, The review
team examining %he trial court rscord concluded that the record does not
contain information which significantly affects NRC's understanding of the
a~cident, including but not limited to the sequence of events. The review
team also concluded that the record does not contain significant information
that would affect +he -Comnission's decision regarding restart at Three Mile
Island Unit 1 (TMI-1), other than the potentially significant information
eancerning the adequacy of small-break loss-of-coolant and natural circula-

tion procedures. This information has been reviewed by NRR and a“Board
Notification has been {ssued. .



INTRODUCTION

gy his memorandum of December 29, 1982, the Chairman of the Commission
requested that the EDO have knowlecgeable staff review the B&W-GPU

trial court record and to advise the Commission whether the agency's
understanding of the accident, 1nclud1ng but not limited to the sequence
of events, is significantly affected. In response %o that memorandum, 2
review team was assembled under the direction of the Deputy Executive
Director for Regional Operations and Generic Requirements. The Office

of the Executive Legal Director provided legal advice and assistance to
the review team. ' '

The team assembled and reviewed the trial court record. This record was
comprised of approximately 7400 pages of testimony and 478 exhibits.

The team examined the record to determine if significant new information
was presented that changed NRC's understanding of the accident. During
this process, the team referred to some of the reports of previous
investigations into the accident at TMI-2 on March 28, 1978. The team
concluded that the trial court record did not contain significlyt new
information that changed NRC's understanding of the accident. = In the
micet of the trial on January 24, 1982, B&W and GPU jointly announced
thzt they had settled the lawsuit. Nonetheless, the trial court record
accumulated until that time was cubstantial and consequently the review
of the trial court record went forward. The team's findings in this
area are presented in Section 11 of this report.

Subsequent to the initiation of the review team effort, the Chairman
requested that the review team acdvise the Commission whether or not the
srial court record contains any significant information“tnat ..ight
2¢fect the Commission's decision -egarding the restart of TMI-1. The
team's findings in this area are presented in Section 111 of this
report. The team's effort in this area incluced consideration of
c.estions raised by Cormissioner Gilinsky in his memorandum to the
t:ting General Counsel dated February 2, 1383.

should the reader of this repor< review the trial court record itself,
sre review team would offer the £011owing words of caution.

ZTinough the review team concluzed that the trial court record

¢ses not contzin significant ne~ information, there is new information
cantzined in this record. The TMI Managerent hudit Report conducted by
vetropolitan Edison Compary in February 1576 i: an exzmple of new
information.



event in the degree

ziece, the accident 2t Three Mile Island is 2 urigque
+o which it has received formz} scrutiny. 757 sccident has been studied
= the

oy this agency in N:RE§70600 =, NJREG-0760 ¢ NRC Spe:£;1 Inquiry
Group (NUREG/CR-1250) =/, and by the President’s Commission = , the
Electric Powefgyesearch 1nst1tute'§/(EPRI's) Nuclear Safety Analysis
Efnter (NSAC) =, the U.S. Senate LTE the U.S. House of Representatives
=/, and the State of pennsylvania =/. The information amassed in these
and other studies and in the TMI-1 Restart Procesding substantially
exceeds the information presented in the trial court record.

This is understandable because the various studies of the accident had
as their goal an objective and comprehensive examination of the
accident. This is a far broader goal than the goal of this litigation,
which was essentially to assess blame for the accident. Conseguently,
+ha trial court record presents an incomplete picture of the accident.
To adequately understand the accident and to properly assess the trial
court record, one must look beyond the trial court reccrd and understand
the accident as 2 whole. -

T "nvestigation into the March 28, 1979 Three Mile Island Accident by the
0ffice of Inspection and Enforcement” published in august 1879.

3. "Investigation Into Information Flow During the Accident at Three Mile
1s1and" published in January 1981.

'_ &. "Three Mile Island, A Report to the Commissioners and to the Public"
published in January 1980.

5; "Repofz of the President's.Commission on the Acciden{.at Three Mile
Island" published in October 1979.

on
.

"analysis of Three Mile Island Unit 2 Accident" NSAC-80-1 revised March
1980.

———

7. “Report to the United States Senate Nuclear Accident and Recovery at
Three Mile Island A Special Investigation," Subcommittee on Nuclear
Regulation for the Senate Committee on Environmental and Public Works
sublished in 1580.

"fecident at the Three Mile Islard Nuclear Power Plant," Oversight
Hearings Before 2 Task Force of the Subcormittee on Energy and the
Environment of the Committee on Interior 2nd Insular Affairs, House of
Fepresentatives published in 1979, ) :

"keport of the Governor's Commission on Three Mile 1sland" published
February 26, 1680.
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second, even in areas in which the trial court record is extensive, such
2s t2ilpipe temperatures, the trial court record is incomplete. Conse-
quently, even to 2ssess issues litigated extensively, the reader will
sti1l need to look beyond the trial court record. This is made even
more true in this litigation because it was settled in mid-trial.

When examining the trial court record, the review team was aware that the
tota) number of exhibits developed during the 1itigation exceeded those
admitted into the trial record. In addition, many of the depositions
+aken to prepare for trial were not part of the trial record. In many
instances where depositions were used at trial, only excerpts were
introduced into evidence.

The review team did not examine these supplemental documents lQ/. The
examination of these supplemental documents would have constituted a
substantial undertaking--equivalent or greater than the examination of
the trial court record itself. Although such an effort might have been
warranted had any significant new information surfaced regarding TMI,
the examination of the triillcourt record revealed no new significant
information affecting THI ==. In the absence of any indication that
+he 24ditional substantial effort of examining the supplemental
docu=2nts would add anything significant to KRC'S knowledge concerning
the TM1-2 accident or TMI-1 restart, the effort was not undertaken,

1t should be noted that the entire GPU case had been presented at trial
before the lawsuit was cettled, GPU presumably presented its "best
jssues and B&W had a full opportunity to respond to these issues. This
adjudicating process would tend to surface any significant new
information. Furthermore, the supplemental documents aésembled for
+riz] were likely clesely scrutin;zed by both 38W and-GPU in preparation
for trial. NRC reporting requirements apply to both 3&W and GPU and
they would be recuired to report any significant new safety information
that might have been uncovered., Finally, the events surrounding the
accicent at TMI-2 have received close scrutiny by a number of
investigative teams and by adjuditory board, of this agency. One must
have a certain degres of confidence +hat these efforts have dsveloped an
adequate record of events for this agency to make decisions. The lack
of any significant new information in the trial court record bears out
this presumpticn of confidence.

T0. Gr. oiiersd to make 211 of the exhibits and depositions developed during
the 1itigation ayailzble for the review team. See Appendix A.
11. 1In the single arez in which a potentially significant prodlem was

icansified (i.e., s=z11-break loss-o0f-coolant and natural circulation
pracedures), it has been found that the THI-1 procedures have been
razified follawing the accident at TMI-2 to preclude the problem. See
soremar discussion of this subject at pp. 16-17.
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11. THE AGENCY'S UNDERSTANDING OF THE ACCIDENT AT TMI-2

The agency's understanding of the TM1-2 accident is essentially set
forth in three prime documents. The first is the NRC Special Inquiry
Group (SIG) investigation report. The principal objectives of this
investigation were to determine what happened during the accident and
why, to assess the actions of the utility and NRC personnel before and

during the accident, and to identify deficiencies and areas where
further investigation might be warranted.

The second document is NUREG-0800. There the facts concerning the
events of the accident at TMI-2 were comprehensively examined and the
performance of Metropolitan Edison Company (Met Ed, the licensee) was
evaluated. The investigation culminated in the issuance to the licensee
of a Notice of Violation with associated civil penalties.

The third document is NUREG-0760. There the transfer of information
among individuals and agencies was analyzed to ascertain what knowledge
was held by various individuals of the specific events, parameters, and
systems during the accident at TMI-2. The following conclusions were
reached in NUREG-0760 at pp. 10-1i:

1. There was significant information that did not acdequately flow
either on the site or to the necessary offsite groups on the
day of the accident. -

2. On the day of the accident, an effective system did not exist
to ensure adequazte information flow; i.e., tO provide
significant information for dissemination and evaluation
within the cnsite organization er offcite within the Met Ed
and GPU organizations as well as the NRC, Commonwealth of
Pennsylvania, and other agencies.

3. Those individuals on site failed to uncerstand the extent and
significance of the problems confronting them on the day of .
the zccident; this contributed to the inadequate flow of
information. .

4. Met Ed was not fully forthcoming on March 28, 1879 in that
they did not apprazise the Commorwealth of Pennsylvania of
either the uncertainty concerning the adequzcy of core cooling
or the potential for degradation of plant conditions. -

5§, Information was not intentionally withheld frem the State on
the day of the accident. 1 '



6. Information was not 1ntent16na11y withheld from the KRC on the
day of the accident.

7. The NRC did not have an effect1v; system to ensure that

information was properly accumulated, evaluated, and dis-
seminated. -

8. Reporting requirements, both to NRC and to the State, were not ..
sufficiently specific on March 28, 19879.

This investigation culminated in the issuance of another Notice of
Violation to the licensee.

The Special Inguiry Group (S16) report, NUREG-0600, NUREG-0760, the
information supporting these three studies, and the associated enforce-
ment actions provide an overall baseline of this agency's understanding
of the accident at TMI-2, including the sequence of events. The
baseline for this review is enhanced by the cumulative knowledge and
fzmiliarity of the review team members of the events surrounding the
accident at TMI-2. This has resulted from long association with those
events including participation in previocus investigations of the
accident. Specifically, the team leader participated extensively in the
development of NUREG-0600 and all team memders participated in the
development of NUREG-0760. .

with regard to the day of the accident, the trial focused on events
between 4:00 a.m. and approximately 6:20 a.m. The review team has
concluded that the agency's understanding of the accident at T™I-2,
including but not limited to the sequence of events, is'not cignifi-
cently affected by the trial court record. The review of the record
does lead to additional appreciation of factors contributing to the
cperator's confusion within this time frame. Specifically, insight was
cained concerning the influence on the operators of concerns for
recriticality and leaks in the 8 steam generator, and the discovery by
ke control rocm operators that +he emergency feedwater valves were shut
during the early minutes of the accident. Previous hRC investigation¥
into the accident have concluded that the operators failed¢ to understand
<he events that occurred on the morning of the accident, Conclusion 3
of LUREG-0760 above is one example, The information reviewed in the
sriz] court record reinforced this conclusion.

The trial court reccrd contzins testimony that conflicts with earlier
information developed on 2 particular subject. In some instances, the
trial court testimony of one individual is at variance with testimony
given by that same individual in a prior inquiry examining the acc'dent.
Such variaticns can be considered significant in two regards. First, do
+he variations zlter the technical understanding or the sequence events
of the accident? The review tezm has found no veriztions that would
¢¥%ect its technical understanding of the accicent, Cr the sequence of
gvents.



second, variations can also call into question the integrity of an
individual. A "variation" suggests that either the original information
or the subsequent information was 2 14e. This subject of variations and
conflicts in information provided by individuals regarding the accident
was specifically addressed in NUREG-0760. That investigation concluded *
that, in some cases, the accumulated information contained apparent
conflicts concerning the knowledge of individuals zbout specific
information. It was concluded there that none of the conflicts examined :
was the result of lying. Other possible explanations for variations
identified in NUREG-0760 included poor recall, different statements by

an individual on the same subject as a result of a slightly differently
worded question, the inability of an individual to differentiate between
what was known on March 28, 1979 and knowledge gained later, and the
effect of elapsed time. As in NUREG-0760, tha review team did not
attempt to assign 2 specific cause for each of the variations noted.

The review team did conclude that none of the variations examined were
the result of lying.

Instances of apparent conflict in the trial court record include
information concerning high pressure injection (HP1) initiation at about
5:4]1 a.m., identification and interpretation of tailpipe temperatures
during the early morning and the potential influence of precursor events
on events occurring during the day of the accident. These conflicts are
not new and have been discussed in previous investigations. These
jssues are discussed below.

A1leced Initiation of High Press
Eoproximately 5:41 a.m. On the

ure Injection (HPI
ay of the Accident

at

The trial court record contains 2 lengthy discuzsion of whether or not
HP1 was fully initiated (makeup pumps 1A and 1C operating and injecting
about 1000 gallons per minute) at approximately 5:41 a.m. on the day of
the accident. This topic is not new and, as discussed below, has been
examined during previous investigations into the accicent. There is 2
discrepancy concerning this topic between the GPU sequence of events _.
(which states HPI was fully actuated at 5:41 a.m.) and the sequences
contained in other investigations (which state HPI was not fully
actuated at 5:41 a.m.).

vhe GPU sequence contains the following entry 2t Pp. 41-4Z that was
based soley on operator interviews:

0541:37 (approximate) The operator manually initiated the Safety
Injection porticn of Engineered Safety Feature Trzins A and B to
supply additional cooling water to the core. Mzkeup Pump C started
automatically. Makeup Pumps A and C are now operating.

During the trial, GPU presented an analysis prepared by EDS Nuclear Inc.
(6PU Exhibit No. 2223) and ihe expert testimeny of Dr. Jemes Kolderness



that concluded that the GPU sequence of events was incorrect. The EDS
anzlysis examined makeup tank leve] behavior and its relationship to HPI
initiztion. The analysis used two computer modeling techniques to
determine if conclusions could be drawn based on this relationship. The
‘analysis verified that it is possible to determine whether or not HPI
was initiated based upon makeup tank level response. Based on this
analysis, GPU asserted that HPI was not, and could not have

been, fully initiated at approximately 5:41 a.m. on March 28, 1979.

Additionally, two operators whose earlier statements formed the basis
for the 5:41 a.m. HPI entry in the GPU sequence testified during the
trial. William Zewe testified. that he does not remember HP1 being fully
initiated at about 5:41 a.m. on March 28, 1979, even though his earlier
statements are to the contrary. Another operator, Edward Frederick,

sestified during the trial that he does not recall ever having said that .

HPI was initiated at the same time the second set of reactor coolant

pumps were secured,.nor does he recall that HPI was initiated in that
time frame. '

The third operator involved was Craig Faust. Faust did not {estify
during the trial., Rather, an earlier interview was read into the
racord. In this interview, conducted by IE on April 24 1979, Faust
c+ated "Something else I would 1ike to just emphasize is that just prior
to stopping those pumps, we did reinitiate, we hit high pressure
injection just prior-to stopping the pumps." He also stated in this 1E
interview that Frederick was the operator who manually initiated the
enginesred safety features (ESF) resulting in two HPI pumps auto-
ratically starting at a flow rate of 1,000 gallons per minute.

To surmarize, Faust recazlled that Frederick initiated-KPI at
zpproximately 5:41 a.m. Frederick stated that he does not recall APl
actuation in this time period. Zewe's earlier recollection was that
Taust initiated HPI. However, Zewe does not nOwW believe that it was
inisizted at approximately 5:41 a.m.

During the trial, BEh maintained that the GPU sequence of events was™—
correct., B&W reviewed the earlier statements of Zewe which reflect his
recollection that HPI was initiated at approximately 5:41 a.m.

~ne conflict between the GPU sequence of events (SOE) and other
secuences (which do not reflect HPI actuztion of S5:41 a.m.) has been
exzmined in previous investigations and was identified in the report
prepared by EPRI'S Nuclear Safety An2lysis Center. This report states
in Appendix SOE that:

A renually initiated actuation of the high pressure injection
pertion of the engineered safety features at approximately

5.41 a.m. was noted in the latest GPU SOE. This occurred at a time
when the ccmputer alarm history was lest, so it cannot be verified.
The entry was based on two separate interviews of one control room
“operator, - A review of those interviews indicates that there may



have bean 2 manual actuztion ebout the ¢ims the reactsor coolant
umps were shut down, but +his actuation coes not appear to be

certair encugh to be considered factual.

The NRC Special Inguiry Group (SIG) also examined the operation of HPI
665 of Vol. 11,

at approximately S:41-a.m. This report concluded at p.

part 2, that the SIG review disproved the entry in the

ctated makeup pump 1C had been started.
The U.S. Senate report states at p. 105:

GPU sequence that

At 5:41 a.m., still unaware that 2 LOCA was in progress, the
control room personnel took 2 critical step. They shut down the
last two reactor coolant pumps, which also were vibrating
excessively. (Reference omitted.) This ended the forced flow of
cooling wate~ through the core. So long 2s the pumps had been
running, the combination of water and steam flowing through the
core removed enough heat to protect it even though coolant was
being lost. (Reference omitted.) Once the pumps were stopped, the
steam separzted from the water and rose to the top of the

hotlezs--the so-called "candy canes"--and the water level in the
reactsr vessel dropped.

The u-covering of the core began very scon after circulation
stoppzd., Wwater was continuing to escape out the PORY, at the same
time =hat KP1 was being throttled, so that the lost coolant was not
being replaced. The water level continued to decline, temperatures
to in-rezse, the coolant to boil. Not only did the boiling release
satur:ted steam, which continued to rise toward the higher portions
of the system, such 2s the hotlegs, but tne stezm displaczd wore
coolzat forcing it into the pressurizer and out the PORV. * This
process would continue to uncover the core.

The MRC's initizl investigation “nto the 2ccident (NUREG-0600) also
examined tne cperation of kPl on the morning of the accident., This -
report stztes 2t p. 1-4-22 that:

" Only 15,000 gallons of water were injected into the reactor from
the 2AST during the first 3% hours, approximately 2/3 of it during
two =P1 zctuations. As indicated in Section 4.3.1, the overall
aver:gce flow for this period was 70 ¢pm. However, during most of
this tim2 the flow was much less. During the first minute of the
accizent, the cperators started MUP-IA and opened MU-Y-168. This
was collowed by 8 initiaticn at 2 minutes, which was throttled
back 2% & minutes. (Reference omitted.) " Thus, the net flow during
the “irss 4 minutes was about 3,000 callons. At 0720 hrs, ES was
ini=fased and maintained for 7 minutes, resulting in a flow rate of
1,005 gp= for 2 total injection of 7,000 gallons. The remaining
5,002 gzllons injectec during the period from 0404 hrs until 0720



hrs, when £S5 was rot actuated, results in an average net flow rate
of about 25 gpm for that period.

vhe findings of the Senate investigation and the NUREG-0600 inventory
balance lend additional evidence to support the NSAC and SIG conclusion
that HPI was not fully initiated between 4:04 and 6:18 a.m.

The review team concludes that the NRC's understanding of the accident
is not significantly affected by the information presented in the trial
court record related to the alleged HPI operation at 5:41 a.m. .The
jesue has previously been examined and the evidence presented during the
trial reinforces earlier conclusions that HPI1 was not initiated at

£:41 a.m. Further, the review team concludes that HPI was not fully
initiated at approximately 5:41 a.m,

1t should be noted that the operator's recollections that HPI was
manually initiated after 2 reactor coolant pump was stopped is con-
sistent with the events that occurred at approximately 7:15 a.m, The 2B
reactor coolant pump was run from approximately 6:55 a.m. until 7:13
a.m. HPI was manually initiated resulting in makeup pump 1C starting

automatically (makeup pumps 1A and 1C were then operating) at approxi-
mately 7:20 a.m.

Consideration Given to Tailpioe Temperaturss on the Day of the
Accident.

power operated relief valve (PORV) and code safety valve tailpipe
temperatures have been examined extensively in previous investigaticns
of the accident. The trial court record provides no new information
that significantly affects the agency's understanding-of this element of
the accident.

The trial court record is consistent with NRC's previous understanding
in that:

¢ Tailpipe temperatures observed by the operators were considerabTy
less than the temperatures they expected with 2 PORY or code safety
valve stuck open. Brian Mehler, who entered the control room
shortly after 6 a.m., read out the tzilpipe temperatures and closed
+he PORV block valve. However, Mehler also has testified that he
relieved the tailpipe temperatures with zn open PORY would be
grezter than 300°F.

The operators’ evaluation of the tailpipe temperatures was
influenced by the prolonged elevated temperatures prior 13 the
accident.

The cpersztors believed that the eleveted terperatures prior to the
sccident were a result of valve seat leakage.



’ The operators believed that the elevated conditions following the
trip were a result of the PORY cycling during the transient, and
+hus tne operators did not use the pressurizer system failed
emergency procedure.

This record, 1ike the previous record developed on the subject of
tailpipe temperatures, is unable to resolve differences between Zewe and
Kenneth Bryan regarding the tailpipe temperatures read in the control N
room the morning of the accident. OUne new piece of information provides
insight into the operators' inability to identify from tailpipe temp-
eratures which valve was leaking prior to the accident. This is given
in GPU Exhibit No. 399. In 2 presentation by John M. MacMillan (BaW)
to the ACRS on April 16, 19879, MacMillan stated that B&W expected in the
near term to recommend certain design improvements to improve operator
performance during transients similar to the one the occurred on the day
of the accident. One design improvement specifically identified was 2
more pesitive indication of PORV position. B&W had completed an effort
to identify possible methods of detecting PORV status based on various
process variables and noncontact methods. GPU Exhibit No. 385 sum-
narizes BAW's investigative efforts, jdentifies several methdds con-
sidered to have 2 high probability of success and recormands 2 test to
anfirm the workability of the proposed methods. It was concluded for
+he "temperature only" method of determining PORV position that:

1¢ may not be possible to tell leakage from normal operation.
- 1t may be difficult or impossible to set a threshold temperature
for the identification of leakage. J
’ This mathod would not distinguish between leakage from the PORV and
the code safety valves.

The questionable validity of relying on tailpipe temperatures as an
indication of valve pesition is reinforced by the NRC's requirements in
shis area as a result of "Lessons Learned" frem TMI. The staff required
(WUREG-0E60 &nd NUREG-0737, Item 11.D.3) that reactor coolant system
relief and cafety valves be provided with a pesitive indication in the
control room derived from a reliable valve position detection device or
a relizble indication of flow in the discharge pipe. The staff found,
as did 88w 2bove, that tailpipe temperature (2s a sole indication) was
not a relizble measure of valve position indication.

The Influence of Precursor Events at Both Davis-Besse and TMI-2
Sh ine Lvents occurring on the Day Ct the Accident.

ts+in previous inquiries into the accident, the trial court record
contzins @ ciscussion of cevera) events that were described as




precursors of the accicent at TMI-2 12/ None of the events discussed

during the trial are new. Although there are reports or records
associated with various events that were new to this review team, the
team concludes that no information was presented that significantly
changes the NRC's understanding of the accident. Rather, 2 review of
this portion of the trial court record reinforces conclusions reached in
previous investigations. Previous investigations have concluded that !
the precursor events were generally not well understood by vendors,
utilities or NRC. In those instances where 3 precursor was understood
by an individual, this understanding did not reach the operating
personnel of BEW reactors and consequently did not place them in 2
¥g§i§ion to respond differently to events such 2s those that occurred at

The Special Inquiry Group (SIG) in its discussion of how the nuclear
industry and the NRC viewed precursor events stated at p. 130 of
vol. 11, part 1, that:

The nuclear industry and the NRC had little or no concern about
what the operators saw during a transient and what they did as 2
result. Actual plant operating and emergency procedures were not
reviewed in any systematic fashion by the NRC or by the vendor.
Incidents were assessed almost entirely from the perspective of the
hardware with 1ittle concern zbout what the operator saw or did.

The Senate Investigation also examined the manner in which the nuclear
industry and the KRC responded to precursor events. This report found
at p. 18 that: :

2. Three Mile Island was nnt the first nuclear- facility to
experience the conditions that occurred in the early stages of
the March 28, 197¢ accident. Important information had been
available to the reactor-designer of TMI and to the NRC on
minor 2ccidents 2t two other plants--Oconee in South Carolina
an¢ Davis-Sesse in Ohio (footnote omitted) that were similar
to the beginning of the TMI accident. v

b. Both the reactor-vendor, Babcock & Wilcox (B&W), and the NRC
had programs for evaluating and acting upon individual
problems cccurring at nuclear power plants. However, the
responses of the reactor-vendor and the KRC to +hese similar
accidents suggest that neither had procedures to assure an
effective systematic review and-2nzlysis of potentially
recurring problems. (Footnote onitted.) For these reasons,
TM1 control room personnel did not have the benefit qf

-

"7e precursor eyents are 1isted in Appencix B 2§ well as an
+ification of other reports wherein they 2re discussed.

icen



analysis ard guidance, based on similar accidents, that would
have helped them in diagnosing and responding correctly to the
early events of the accident on March 28. (Footnote omitted.)

The deficiencies in industry and NRC programs for evaluating
and acting on operating experience at nuclear power plants
were among the most important inadequacies in the nuclear

safety program brought to 1ight by the accident. -

The President's Commission into the accident reached similar conclusions
concerning precursor events (see Commission Finding 7, p. 29). In
additio, the President's Commission Recommendations addressed operztor
trz2ining related to operating experience and industry znalysis of
operating experience. The recommendations concerning training are

 stated at p. 70:

Training should not end when operators are given their
licenses. .

a. Comprehensive ongoing training must be given on 2 regular
basis to maintain operators' level of knowledge.

b. Such training must be continuously integrated with
operating experience. ’

The recomzendation concerning the utility and its suppliers stated
{s at p. 68:

There must be a2 systematic gathering, review, and analysis of
operating erperience at all auclear power plants coupled with

an industry-wide international communications network to
facilitate the speedy flow of this information to affected
parties. If such experiences indicate the need for modifi-
_cations in design or operation, such chances should be
implemented according to realistic deadlines. g

The SI6 investigation also reviewed the relevance of precursor events to
she accident at TMI-2. Although the review of precursor events does
srovides insight into underlying causes of the accident, there is
considerable doubt 2s to how knowledge and uncerstanding of these prior
cvents would have affected the accident at TM1-2. The SIG investigation
examined this aspect. This report posed the following questions and -
inswers concerning the relevance of precursor events at p. 138 of Vol.

11, part 1:

* Two fssues can be considered with respect to the handling of
precursor events. First, if lessons had been learned and applied,
how might the actual accident at TMI been reduced or avoided; and
second, how dces the harndling of & precursor reflect on the overall

performance of the utility-vendor-regulatory system.
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information was provided to &FU (spec§f1ca11y %0 Meiiys. Miller and
0'Hanlon) with regard to the Davis-Besse incident =,

In support of its argument, B4W sponsored the testimony and notes of
Frank Fahland, an employee of BW who attended the Users' Group meeting
in November 1877 as a-nonparticipant. Although Fahiand testified that
he had no independent recollection of the presentation of Murray at the
meeting in question, he indicated that he prepared notes of the Users'
Group meeting covering the presentation of Murray. Fahland's notes
contain brief entries regarding Murray's discussion of the Davis-Besse
transient. Fahland's notes indicate that the incident consisted of a
steam teed rupture control system failure eventually leading to0 rupture
disc failure on the quench tank caused by the PORV sticking open. His
notes further reflect that the pressurizer level indication was reading
full and that system pressure went to saturated conditions.

Fahland's notes are also pertinent for the information that they do not
contain regarding the September 1977 transient. Fahland did not make
note of the primary cause of the PORV failure: part of the control
circuit for the valve was not installed. This resulted in répid cycling
of the PORV before it failed. He did not note that low reactor coolant
cystem pressure resulted in actuation of the emergency core cooling
system (ECCS) including HP1. Nor did he note that HPI had been term-
inated in violation of procedures before system pressurée had recovered.
In addition, reactor power level and other initial conditions pertinent
+o the transient were not notad.

GPU sponscred the testimony of James 0'Hanlon on this subject.

0'Hanlon, & former Met Ed employee, attended the meeting with

Gary Miller and took rotes. Hic notes reflect no discussion of the
Davis-Besse transient. 0'Haznlon testified that he did have an
independent recollection of the Murray presentation and that, regardless
of the Fahland notes, there was no discussion of pressure going to
czturation conditions with the PORV cpen and pressurizer level going up.

The record thus contains apparent conflicting testimony as to what
information was disseminated at the November 1977 meeting. It should be
noted that Fahland has no independent recollection of the meeting and
his notes may contain some of his own thoughts. The official B&W
minutes of the meeting noted only that, during the Davis-Besse tran-
sient, the PORV stuck open. James Seelinger testified that he and
Miller had made a search of the Met-Ed files to look for information .
related to the Davis-Besse transient. The search revealed only 2

13,

TT that tine, Miller was the Station Superintendent and 0'Hanlon
was the Superintendent of Unit-1 at the THMI facility.




111,

—
o

orz-1ine statement concerning the Davis-Besse transient commenting on
>0zy failure. It should be further noted that Murrzy, who made the
presentation at the Users' Group meeting, did not offer testimony for

gi<her party on this point.

As with the precursor-events in general, it may be that any information
that may have been presented at the November 1577 meeting was fnsuf-
ficient, standing alone, to cause the listener to capture the true
significance and implications of the Davis-Besse transient of September
1677. The review team concludes that, during the November 1977-meeting,
Murray made a presentation that included a brief discussion of the
Davis-Besse transient. The review team further concludes that the
information presented by Murray was not sufficient to permit a thorough
understanding of the significance of the transient or its implications.
This conclusion is supported by the testimony of Metropolitan Edison and

- B&W personnel as well as the official B&W minutes of the meetirg.

owever, this issue.cannot be conclusively resolved in the absence of
Murray's testimony. :

In conclusion, the review of the trial court record requeste& by the
Commission reveals no significant informaticn that affects NRC's
understanding of the accident.

SIGNIFICANT INFORMATION BEARING ON THE RESTART OF THE TMI-1 FACILITY

Subsequent to the initiation of the review team effort, the Commission
requested that the review team analyze the trial court record for any
significant information that might affect the Commission's decision
ragarding the restart of TMI-1. 1t should be noted that GPU has made
numerous changes to the egquipment -and organizationzl systeme 2t ™I-1 in
creparation Yor restart. Many changes have been required and reviewed
by the NRC. The trial court record did not examine these changes. The
information in the trial court record does not focus on events that took
=lace after approximately 6:20 a.m. on March 28, 1878, Therefore, the
:nfarmation presented curing the lawsuit has limited impact on restari.

~he review team reviewed the trial court record for significant
information bearing on the restart of the TMI-1 facility. The baseline
sor this analysis is the same as that discussed in Section II above. It
chould be roted that, before this review, the team did not examine the
srznscripts and exhibits of the Restart Proceeding. The Licensing Board
:nd Special Master decisions were reviewed by the team. The team is
:ware that the Commission has decided to permit the parties to the T™MI-1
zestart Proceeding to submit, if they wish, written comments on this
cepart, In view of the fact that the record of the Restart Proceeding
426 not completely analyzed by the review team, the team recommends that
+he Commission recuest the parties to the Restart Proceeding, who are
irtirately familiar with that record, to zpprise the Commission of their
ciews 25 to whether the trial court record contains significant new
inforzation.
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The TM1-1 Restart Proceeding (Docke: No. 50-288-5P) was initiated by the
Cormission's Order and Notice of Hezring dated Auguzt 3, 1979,

Metropolitan Edison Company (Three Mile island Nuclear Station, Unit 1),
TL1-73-8, 10 NRC 141 II§7§§. The cecision as to whether or not to

permit restart of TMI-1 is currently before the Commission for immediate °
effectiveness review., :

During the review of the trial court record, one potentially significant |
item was identified. The item may also be applicable to other B&W '
reactors. This item was referred to NRR for evaluation and possible

Board Notifications in accordance with NRR Office Letter No. 19, Rev. 2.
NRR has reviewed this matter and has concluded that 2 Board Notification
was appropriate. On February 18, 1983, Board Notification 83-21 was

sent informing the Commission, Boards and parties of the staff's ongoing
evaluation of two concerns raised during the testimony of Dr. R. Lahey

of the Rensselaer Eg}ytechnic Institute (RPI) and Dr. G. Wallis of
Dartmouth College — .

The first concern involves procedures and relates to whether or not the
operators have sufficient instructions and training to ensure that they
will raise the secondary level of the steam generator to 95 percent of
the operating level under all concitions necessary to ensure natural .
circulation. The second concern involves recent test data that was
reported to show that auxiliary fesdwater entering from the sparger ring
does not penetrate into the steam generator tube bundle but only
contacts a small percentage of the tubes. Previous analysis models had
assumed good penetration of auxiliary feedwater spray into the tube
bundle. Recent B&W models may account for the new data.

On February 23, 1983, the B&MW Owners' Regulatory Response Group (RRG) met
with the staff to present information on these two concerns. Subseguent

to this meeting, the Owners' Group submitted a technical report,
wgvaluation of SBLOCA Operating Procedures and Effectiveness of

Emergency Feedwater Spray for B&¥ Designed Operating NSSS," which
dg"umented the information presented at the February 23, 1983 neeting

137 "On March 11, 1983, Board vg:ification 83-21A was sent to the —
Commission, Boards and parties &=/, This notification provided the staff's
evaluation and conclusions with respect to the two concerns previously

14.

15.

Memorandum from D, G. Eisenhut, 4RC, to the Commission, dated February
10, 1983, subject: "Board Notification 83-21."

"gyaluation of SBLOCA Operating srocedures and Effectiveness of
Emergency Feedwater Spray for Biv-Designed Operating NSSS," BAW poc. 1ID.
77-1141270-00, dated February 1823.

vemorancum from'D. G. Eisenhut, NRC, to the Commission, dated March 3 R
1983, subject: "Board Notificaticn 83-21A."




identified in BN-83-21 for TMI-1 c-ly. The staff concluded that the
information described in BN-83-21 cid not adversely affect its con-
clusions re?arding the ability of "MI-1 to achieve and maintain decay
heat removal by natural circulatics through the steam generators under

‘transient and 12}1dent conditions. On March 16, 1983, Board Notifi-

cation 83-21B forwarded to the Commission, Boards and parties the

B&W Regulatory Response Group report. The staff completed its review of
these concerns for TMI-1. Reviews for the remaining B&W plants are
continuing.

No other significant information bsaring on the restart of TMI-1 was
identified. s,

The Memorandum For the Acting Genzral Counsel of February 2, 1983 from—
Comissioner Gilinsky identified four areas which Comnissioner Gilinsky

sought to be evaluated for significance. These areas were:

o epU's falsification of leak rate calculations; -

* The flow of information on Farch 28, 1979; )

Cheating on the NRC and Comziny administered cperator examinations;
and,

° Maintenance at Three Mile Is?and;

A discussion of each of these areis is presented below.

GPU's Falsification of Leak Rate Calculations 18/

NRC information on this matter fis incomplete. The allegations concern
falsification of reactor .coolant system leak rate measuremants made at
TMI-2 prior to the accident for furposes of Technical Specification
compliance. The original NRC investigation into this matter was
suspended upon referral of the m:tter to the United States Department of
Justice (D0J). NRC's investigative effort was suspended pending the ™
conclusion of the DOJ investigation at the request of DOJ to avoid
parallel administrative and cririnal proceedings. The DOJ investigation
is ongoing. The review team was hriefed on this issue by one of the
original NRC investigators who examined information developed before

»

(&

ol

Vermorendum from U. G. cisenhut, %’C, to the Commission, dated March 16,
1323, subject: "Board Notificaiszon 83-21B."

for an overview of the informaticn contained in the ¢rial ccurt record
concerning this area, refer to e references in Appendix C.
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suspension of the 1nvest1g1§'on. This fssue was also the subject of a
Licensing Board decision.

The NRC investigation conducted to dzte has been limited, but the
information discussed in the trial court record does not add sub-
stantially to the information of which the NRC s already aware,

Flow of Information

The trial court record contains limited discussion concerning the flow
of information on March 28, 1878, The record contains scattered
excerpts of operator testimony that bear on this issue. The record does
not contain a review of the information available or events that
occurred after approximately 6:20 a.m.

The issue of the flow of information on March 28, 1979 was the specific
subject of NUREG=0780, as discusced in Section II. The review team
concluded that the trial court record revealed no information signi-

ficantly affecting the conclusions reached in NUREG-0760 with regard to
information flow. . . :

In.2ddition to NUREG-0760, the SIG investigation examined the issue of
information flow to the NRC. The $1G report provides an overview of the
issue of information flow at pp. 159-160, Vol. I: -

We undertook to determine if there was evidence of any willful
failure on the part of utility personnel to provide information to
the NRC in order to cover up the seriousnecs of the accident. A

detailed account of the results of that investigation are contained
in Volume II of this report.

In sum, we concluded that the evidence failed to astablish that Met
£d management or other personnel willfully withheld information

from the NRC. There is no question that plant information convayed
from the control room to offsite organizations throughout the day
was incomplete, in some instances delayed, end often colored by
individual interpretations of plant status. Indeed, information

" conveyed by Met Ed, NRC, and BEW employees in the control room to
their own managements and offsite organizations was in many cases
Incompiete and even inaccurate.

However, based on the evidence, we could not conclude that the
causes of this breakdown in information f1ow went beyond confusion,

19, The Licensing bozrd Tonsidered leak rates under Section K. Licensee's
Management Respense to the TMI-2 Accident, Metrcoolitan Edison Company
(Three Mile Islend Kuclear Station, Unit 1), LBP-81-32, 14 hRC 3Bl
(1881) at pp. 557-538.
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poor cormunications, and 2 failure by those in the coﬁtro1 roci,
including NRC and B&W employees, to comprehend or interpret the

available information, 2 failing shared to some extent by offsite
organizations as well, ,

A number cf factors other than deliberate attempts to downgrade the

seriousness of the situation could have accounted for the failure-
of the control room crew to communicate critical information.
These include the inability to recognize and comprehend the Ul
significance of the information, and certain psychological. factors:
the difficulty of accepting 2 completely unexpected situation, the
fear of believing that the situation was as bad as the instruments
suggested, and a strong desire to focus on getting the reactor -
stable again rather than dwelling on the severity of the accident.

The failure to recognize and act ¢ significant data in our view
demonstrates a.lack of technical competency by site employees to
diagnose and cope with an accident. Horeover, the inability of the
utility's management to comprehend the severity of the accident and
communicate it to the NRC and the public was a serious failure of
the company's management. But neither lack of such a capability
nor the psychoiogical factors mentioned above amount, in our view,
to an intentional withholding of information.

Moreover, NRC and B&W employees in the control rcom also did not
recognize or communicate critical information. And their offsite
organizations did no better, and perhaps worse, than the utility's
offsite engineers at GPU in New Jersy in demanding reporting of
important information and in recognizing the significance of the
information that they did receive. The fant that NRC and B&W did
no better than Met Ed/GPU in reporting critical information up the
management chain and acting upon it tends to support our conclusion

that there is no evidence to show willful withholding of
information by Met-Ed from NRC. :

The reviev,team also examined the Licensing Board's cecision on this™
matter, =/ The Board's discussion of this issue focussed in large part
on NUREG-0760. The trial court record related to this issue contained
no significant information affecting restart.

70. ne Licensing ooarad ronsidered information flow under Section K.

Licensee's Management Response to the TMI-2 Accident, Metropolitan
fdison Company (Three Mile lsland Nuclear Station, Unit 1), L5P-81-32,
0 AL 201 (1¢81) at pp. 537-556.




Chea the, hR any-Acministered Operator
txzminations

The “cheating" issue was the subject of a Special Master's decision and
a Licensing Board decision in the Restart Proceeding and included the
jssue of the Miller letter to the NRC Staff on August 3, 1979 certifying
that a 1§i;nsed Met Ed operator had completed the TMI requalification
program ==', The review team examined both of these decisfons. The
information produced on this matter in the B&W-GPU trial court record is
but a minor subset of the information presented to the Licensing Board.
The trial court record contains no significant new information con-
cerning the involvement and actions of the operator, Miller, Herbein and
Arnold with regard to the requalification and certificaticn.

9
Maintenance at Three Mile Island 23/

The issue of maintenance has been examined in previous investigations.
This issue was also a subject thgz/was examined by the Licensing Board
in the TMI-1 Restart Proceeding =—'. The discussion of maintenance
contained in the trial court record included information concerning
maintenance budget and maintenance staff size in the years preceding the

ccident, and maintenance issues related to the PORV and code safety
valves.

o
jwv

ment its understanding of the issue of maintenance, the review
nined the portion of the Licensing Board decision referenced
The review team concludes that there is no new significant
-ation in the trial court record related to this issue that could
the restart of TMI-1.
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CONCLUSIONS
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:ccident, including but not limited
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The review team conciudes that the trial court record <Coes not

Sevwiw weloe

significant information that would affect the Commission’

- it Wit lew T

regarding restart, other than the pctentially significant 1
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emn
soncerning the adequacy of small-break loss-of-coolant and natu
circulation procedures. This information has been reviewed by NRR
a Board Notification has been made.

ADDENDUM

On March 22, 1983, the Government Accountability Project (GAP) issued a
press release discussing charges made Dy Richard Parks, a2 senijor startup
engineer for the Bechtel Corporaticn -at TMI-2. Parks' allegations
address, in part, an issue which was discussed in the trial court record.
His allegations include one which states:

anpointme1t to a key oversight role of the individual reported on-site
as the "mystery man' who shut off the safety injection pumps responsible
for much of the damage of the original accident.

Parks' affadavit, identifies the so-called "mystery man" and further
particularizes the allegation. :

. N '

A discus
2
2

+th
Wil

ion the operation of HPI at approximately 5:41 a.m. cn the day
ci is presented in Section II of this report.

—
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cident at TMI-2 has been reviewed extensively in the four years that
csed since March 28, 1979, The various individuals associated with
ration on the day of the accident, including those identified by
have been interviewed at various times in the past, in many cases
h, - In 1ight of the extent of these previous efforts, the 1ikelihood
that the Parks' allegations contain significant new intormation
uld affect the NRC's understanding of HPI operation on the morning of
1979.
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APPERDIX A
MEETING SUMMARY

. On March 21, 1983, R. Arnold of General Public Utilities (GPU) telephoned V.
stello and requested a meeting with Mr. Stello to discuss information Mr,
Arnold considered related to the review team's examination of the B&W-GPU
trial court record. Mr. Stello agreed to a meeting which was held later in
the da¥1:nd attended by R. Arnold, V. Stello, J. Craig, T. Harpster and

R. Hoefling.

At the beginning of the meeting, Mr..Stello informed Mr. Arnold that the
review team's draft report would not be discussed at the meeting and that a
meeting summary would be prepared. Mr. Arnold indicated agreement with this
approach. Neither the draft report nor any team activities were discussed
during this meeting. ; .8

Mr. Arnold then related at the meeting GPU's concern that the trial court
racord may not include 2ll the information germane to the review currently
being conducted by the NRC staff. Mr. Arnold stated that 2 numbet of
documents which may be of interest were not a part of the trial court record.
Specifically, the B4H-GPU trial preparation has resulted in 1767 exhibits and
81 depositions. While 2 number of exhibits and excerpts from depositions
were included in the trial court record, Mr. Arnoid stated that much of this
material was not a part of the trial court record. GPU has conducted 2
preliminary sorting of this material removing from consideration such
documents as were publicly available, which had already been provided to the
NRC or those judged to have no potential significance. As a result of this

. sorting, GPU concluded that about 580 documents remain which may contain
something of interest. Mr. Arnold stated that all of the documents were
indexed and available for NRC inspection and copying at GPU's Parsippany
offices. ' J ' :

Mr. Stello asked Mr. Arnold whether he felt the documents contained important
information which the KRC did not now have. Mr. Arnold stated that he
believed that the NRC had previously reviewad all of the significant -
information and that no significant new information was contained in the
documents.

Mr. Stello stated that he would consider GPU's offer and would contact
Mp. Arnold if the KRC staff wished to review the documents.

Also discussed during the meeting was the Hartman mztter regarding leak rate
czlculations. Mr. Stello indicated that he had attempted <0 obtain the
Hartman deposition taken in the lawsuit by B&W. Mr. Arnold offered- %0
orcvide the document expeditiously. Mr. Arnold also commented that some 20
depositions taken in the lawsuit touched upon the Hartman ratter. Further,
he stated that, when the Hartiman ratter first surfaced, GPU conducted an
initial inquiry into the matter and prepared 2 confidential report on the




matter. Mr. Arnold noted that GPU was considering péoviding this document t0
the U.S. Attorney conducting the grand jury investigation.

Also discussed was B&W Exhibit No. 843 (Internal Audit Report of TMI
Management performed in early 1978). Mr. Stello expressed an interest in
learning when that documeni was first made publicly available. Mr. Arnold
offered to pursue that matter and to provide Mr. Stello with a response. *

Finally, the issue of natural circulation procedures, which had been the
subject of a Board Notification, was briefly discussed. Mr. Arnold noted

that this issue had been resolved some time 2go for TMI-1 through procedure
revisions. . _

‘¥ Wr. Stello was informec on Mar-h 22, 1883 that GPL was not aware of any
review of this internal GPU document by any external organization prior
to the initiation of the B&W-GPU lawsuit,
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PRECURSOR EVENTS

The precursor events discussed in the trial court record are summarized
selow. Prior reports wherein the precursors are discussed are alsd
identified. These reports also discuss other precursor events. Caution
should be used during any review of these six or other precursor events in
attempting tO predict past operator ac:ions based on 2 piece of information
now believed to pe significant. The numbers in brackets indicate which
events were examined in the respective report. fo. example, the SIG report
contains 2 discussion of events 2, 3, 4, 5, and s.

Number - Precursor Event

) The TM1-2 September 1977 event: Steam formation during hot
functional testing befcre fuel load.

R Davis-Besse tvansient in September 1977: rapid depressurization of
the reactor coolant system which was initiated by 2 failure in the
Steam Feed Rupture Control System compounded by 2 failure of the

auxiliary feed pump turbine speed control, PORV failure and
operator error.

3. TMI-2 April 23, 1978, over-cooling transient: reactor trip
resulting from spurious signal, 5 main steam valves £24i1 to close.

4. TMI-2 November 7, 1978, over-cooling transient:  reactor trip due
o loss of feedwater. :

9. TH1-2 December 2, 1078, over-cooling transient: reactor trip due
+o loss of feedwater. . .

6, TM1-2 March 23, 1678, transient: pOwer failure to the control
circuit for the PORY_ that resulted in the PORV opening.

~ Precursor Events -
Tscusse - - Report

(2, 3, 4, 5 6] Three Mile Island, A Report to the Commissioners —

and to the public, (Rogovin Special Inquiry Group),
gUREG/CR-lZSO. volume 11, Part 1.C, Precursor
vents.

(2, 6) Report of the President's Cormission on the
Accident at Thrze wile 1sland (Kemeny Commission),
yolume 111, C.12.

rn, 2, 3, 6) Nuclear Accident and Recovery at Three Mile
. 1sland (Senate Report), Chapter 6, Prior to the
Accident.



(2]

(3, 4. 5, 6]

A

Anzlysis of Three Mile Island - Unit 2
Accident, Nuclear Safety Analysis Center,
Appendix PE - Precursor Events.

Investigation Into the March 28, 187¢ Thrae
Mile Island Accident by Office of Inspection
and Enforcement, NUREG 0600, Section 1.5.2,
Review of Selected Prior Trips.
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APPENDIX C °
INFORMATION OVERVIEW

The reader may develop an overview of the information contained in the trial
court record concerning each area by reviewing the references provided below.
An overview of the area of the flow of information is not provided because
the record did not address events after approximate1y §:20 a.m. on March 28,

1979 and because of the fact that this area was not pursued during the trial.

The reader should refer to NUREG-0760 for an overview of this area.

AREA .= Triz) Court Record Reference

Alleged GPU Falsification Frederick Tr 3938 - 4043
of Le2k Rate Calculz*ions Hartman | Tr 7008 - 7995
Cheating on NRC and company Arnold Tr 1720 - 1754
acministered examinations Herbein Tr. 7124 - 7156
¥aintenance ' : Arnold Tr 1487 - 1500

Tr 1645 - 1675
Seiglitz Tr 5701 - 5911




