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METROPOLITAN EDISION COMPANY Docket No. 50-289

(Restart-Management
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THREE MILE ISLAND ALERT'S PROPOSED
FINDINGS "OF FACT AND CONCLUSTONS OF LAW
“““ ON DTECKAMP MAILGRAM ISSUE ~ ~

I INTRODUCTION

I. At the time of the Unit 2 accident on March 28, 1979,
TMI Unit 1 had been shut down for refueling. On July 2, 1979,
the Commission directed that TMI-1 be maintained in a shutdown
condition, and determined that the public interest would best be
served if hearings preceded any restart of TMI-1. The Commission

based its actions on a conelusion that

[iln view of the variety of issues raised by the
accident at the Three Mile Island Unit No. 2 facility,
the Commission presently lacks the requisite reasonable
assurance that the same licensee's Three Mile Island
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Unit No. 1 facility, a nuclear power reactor of similar
design, can be operated without endangering the health
and safety of the publie.
This Licensing Board was established to hold hearings on TMI-1's
restart by the Commission Order and Notice of Hearing dated
August 9, 1979, Metropolitan Edison Company (Three Mile Island

Nuclear Station Unit No. 1), CLI-79-8, 10 NRC 141 (1981).

2. "Managerial capability and resources" was expliecitly
identified as an unresolved issue by the Commission in its August
9 Order, 10 NRC 141 at 144-145 (1979). The Commission's Order of
Mareh 6, 1980, CLI-80-5, 11 NRC 408 further delineated certain
"management issues” which it deemed pertinent to a study of
management capability. Among these issues are:

(10) whether the actions of Metropolitan Edison's cor-
porate or plant management (or any part or individual
member thereof) in connection with the accident at Unit
2 reveal deficiencies in the corporate or plant manage-
ment that must be corrected before Unit 1 can be
operated safely.

3. This Board! presided over hearings concerning issues
raised by Board Issue 10, as well as all other issues directed
for review by the Commission in its August 9 and March 6 Order,
1980, resulting in an August 27, 1981 "Partial Initial Decision
(Procedural Background and Management Issues),” 14 NRC 28]
(1981). ("PID"),

4. In resolving Board Issue 10, we focused our inquiry

«+. in determining whether any particular actions on
the part of Licensee reflected positively or negatively

I The original Licensing Board members included Dr. Walter H.
Jordan and Dr. Linda W. Little. These members were replaced by
current Board members Sheldon J. Wolfe, Esq., and Dr. Gustave A.
Linenberger, Jr. Ivan W. Smith, Esq. has served as Board
Chairman since the formation of the original Licensing Board.
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on Licensee's management competence, and whether any of
the witnesses considered there to be more subtle
factors, such as management attitude, which were
deficient in Licensee's management during the events
following the accident. Included in this latter
inquiry was our interest in Licensee's responses to
external stimuli, such as the Staff's inspections, as
well as Licensee's internal reactions to the TMI-2
accident, such as whether Licensee evaluated and, if
s0, in what manner, the performance of individuals in
the company during the accident.

PID, Paragraph 463.

5. We devoted particular attention to the issue of informa-
tion flow during the accident. We considered crucial to a full
examination of the issue the management implications of a
mailgram sent by GPU President Herman Dieckamp, to Congressman
Morris K. Udall, Chairman of the House Committee on Interior and
Insular Affairs which has NRC oversight jurisdietion, on May 9,
1979, with copies to at least two NRC Commissioners. See, Joint
Mailgram Exhibit 1-C Item (142)2, Appendix B, at 117-1 to 117-2;
JME 29 at 190-191. The central question was whether Dieckamp
deliberately or negligently made false and inaccurate statements
in the mailgram,

6. The mailgram stated, in pertinent part,

There is no evidence that anyone interpreted the
pressure spike and the spray initiation in terms of

reactor core damage at the time of the spike nor that
anyone withheld any information.

2 Joint Mailgram Exhibit 1 includes Part A, the Joint Mailgram
Stipulation to which Licensee, Three Mile Island Alert and the
NRC Staff stipulated; Part B which is an index of all exhibits
contained in this appendix; and Part C whieh contains 144
separate exhibits or items. These exhibits will be cited as JME
1-C(1), 1-C(2), ete.
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7. In our August 1981 PID, we reached an overall conclusion
resolving all "information flow" questions, ineluding the impli-
cations of the "Dieckamp Mailgram", favorable to the Licensee.
PID at paragreph 506.

8. Intervenor Three Mile Alert ("TMIA") appealed our con-

clusions on, inter alia, Board Issue 10. On May 24, 1984, the

TMIA that this Board had not adequately developed a record on
either the overall question of information flow, or on the
specific issue of the "Dieckamp Mailgram," ALAB-772, slip op. at
pp. 121-134, ultimately finding the record incomplete on both the
competence and integrity of current Licensee management. ALAB-
772 at 158.3
9. The Appeal Board determined that to properly resolve the
mangement issues directed for consideration by the Commission,
further development of the record on the "Dieckamp Mailgram”
issue was necessary due to the fact that Mr. Dieckamp was and
continues to play a eritical role in managing the affairs of
Licensee. The Appeal Board noted,
...Dieckamp is still a high level "presence" at GPU
Nuclear. Although he was recently replaced as Chairman
and Chief Executive Officer of GPUN, he remains a
Director there and thus will continue to participate in
the management of GPUN, albeit to a far lesser extent.
Notice to the Commission, et al. (February 6, 1984).
It is not unreasonable to expeet that, as a former

Chairman and CEO, Dieckamp will have a more commanding
voice in directing the affairs of GPUN than many of his

3 The Appeal Board chose not to remand on the broader issue of
reporting failures only because two principal figures, Gary
Miller and John Herbein, had left Licensee's organization to take
positions in GPU's non-nuclear operations. See, generally,
ALAB-772 at 121-127.

e
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fellow members of the Board. Moreover, he sent the
mailgram to Congressman Udall in his capacity as
President of the parent firm, GPU -- a position he
still holds (along with Chief Operating Officer and
Director).
ALAB-772 at 133. Thus, our direction from the Appeal Board was
to consider the implications of Mr. Dieckamp's actions in terms
of the influence he has in the overall management of the
corporation.

10. The Appeal Board agreed with our initial determination
that the "Dieckamp Mailgram" issue is important to an overall
evaluation of management competence and intergrity. In addition,
we believe that Licensee's current position that Mr. Dieckamp's
mailgram is correct and accurate and that Mr. Dieckamp had no
duty at any time to correct it are additional reflections on the
integrity of GPUN's current management. See, generally,
Licensee's Proposed Findings of Fact and Conclusions of Law in
the Form of a Partial Initial Decision on the Dieckamp Mailgram
Issue.

11. The Appeal Board directed us to foecus on the following

two issues:

]) whether anyone interpreted the presure spike and containment

spray, at the time, in terms of core damage; and

2) the sources of the information which Mr. Dieckamp
conveyed in his mailgram,

12. In a July 9, 1984 Prehearing Conference Order, we
elaborated on the scope of this issue. We rephrased the issue to
whether Mr. Dieckamp's mailgram was ialse or inaccurate; whether
he knew or should have known at the time he sent it that it was

false or inaccurate; whether he expected the mailgram to be



relied upon in the regulatory process; and whether he had any
duty to correct the mailgram upon learning of its misstatements.
Memorandum and Order Following Prehearing Conference (July 9,
1984) at 8.

13. TMIA was the lead intervenor on the remanded issue of
the Dieckamp Mailgram. Also participating in the remanded
proceeding were the licensee, the NRC Staff and the Commonwealth
of Pennsylvania.

14. The hearings on this issue were held on 17 days from
November 14, 1984 through December 14, 1984 and on January 9,
1985. Twenty-four witnesses testfied. The parties stipulated into
evidence 144 prior interviews, depositions and portions or com-

plete reports as Joint Mailgram Exhibit 1-C. See, note 2, supra.
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IT IS THE DIECKAMP MAILGRAM FALSE OR INACCURATE?

A. Control Room Operators and Management Understood the
Significance of tie Spike at the Time It Occurred

15. As we explained in our earlier decision,

The pressure spike referred to [in the mailgram] was a
sudden increase in containment pressure from about 3 to
28 psig, followed by a rapid decrease to 4 psig, at
tbout 1:50 p.m. on March 28, 1979. It was caused by a
sudden burning or explosion of hydrogen, whiech would be
symptomatic of core damage.

PID paragraph 499.

16. The Board first examined the question whether at or
near the time of the pressure spike, which was reflected on
pressure records in the control room, anyone understood that it
was caused by a combustion or burn of hydrogen produced as a

product of a zirconium-steam or zirconium-water reaction. This

reaction occurs only at temperatures greater than 2000 degrees F
when the zirconium cladding and other elements react with steam

to produce hydrogen and zirconium oxide. The reaction is an

authocatalytic exothermiec zircalloy-steam reaction. Stipulation

of Parties on Mailgram Evidence, JME 1-A.

17. The pressure spike occurred about 10 hours after the
trip of the reactor at 4:00 a.m. This pressure spike actuated
containment building sprays, which operate under a logie of
actuation only when two of three independent sensors detect high
pressure. JME 1-C (142) at 22, Coincident with these events,
some individuals in the Unit 2 control room at the time of the
spike heard a loud thud or noise. See, e.g., JME 1-C (122) at
112. One person in the control room described it as "shock

waves." JME 1-C (8) at 5. Additionally, an ES or Engineering
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Safeguards signal was received at that time and many visual and
some audio alarms were actuated. See, e.g., Tr. 29,476 (Mehler);
JME 1-C (142) at 22; (143) at 54.

18. At the time of the spike's cccurence, operating person-
nel were also aware of incore temperatures in the range of 2500
degrees F, which indicated that ECCS eriteria had been exceeded
and that temperatures had reached the point where the zirconium

cladding was reacting with steam to produce significanet amounts

of hydrogen. Stipulation of Parties on Mailgram Evidence. JME 1-
A; See, e.g., JME 1-C (67) at 39. Expert witnesses testified
that flammable hydrogen is reached when hydrogen reaches a volume
of four percent of the total containment building, and that the
only method by whieh this amount of hydrogen could be produced
within 10 hours of the accident's initiation is through a zir-
conium-steam reaction. Tr. 28,200 (Lowe); Tr. 28,200 (Linen-
berger/Lowe); Zebroski, ff. Tr. 28,441 at 7; Tr. 28,530
(Zebroski). See also, JME 1-C (6) at 195.

19. The Board finds that the operators awareness of these

temperatures led them to an analysis of the condition of the

reactor as one in whieh hydrogen could be produced up to and
beyond flammable limits. Therefore, we believe that TMI-2 opera-
tional staff's awareness of incore temperatures beyond 2200
degrees aided them in analyzing the pressure spike correctly as
& hydrogen burn or explosion at the time it occurred.? See,

also, JME 1-C (4) at 59-68, 73-74, 130.

4 The ignition of the hydrogen is more correctly termed a
rapid burn than an explosion.



20. In sum, the Board finds that control room operators and
management not only understood the significance of the pressure
spike at the time it occurred, but as a result of their analysis
of the pressure spike, changed the mode they had been using to
cool the reactor. Although no one at the time was able to
develop a complex analysis of the degree of core damage demon-
strated by the spike or hydrogen burn, it is elear that
operating personnel viewed the spike as an indication that their
efforts to cool the reactor had been hindered and were unsuec-
cessful.

1. Genera]l Awareness of Pressure Spike and Related Events by

T™MI Personnel

21. The following individuals in or near the TMI-2 control
room at the time of the spike, or in communication with those on-
site, testified in early interviews of an awareness of the pres-
sure spike, the thud or explosive sound caused by the hydrogen
burn, the actuation of the containment sprays or the receipt of
an ES signal: John Flint, at JME-1-C (11) at 7; JME-1-C (109) at
39-40; Craig Faust, JME 1-C (2) at 11; Ed Frederieck, JME 1-C (71)
at 10-11; JME 1-C (132) at 2-5; Joe Logan, JME 1-C (136) at 53-
54; Fred Scheimann, JME 1-C (134) at 4; NRC Inspector J. Higgins,
JME 1-C (19) at 24; JME 1-C (129) at 25-26; Adam Miller, (137) at
4; Gary Miller, JME 1-C (23) at 20, 26; JME 1-C (83) at 31-32;
JME 1-C (85) at 25-26; JME 1-C (93) at 28-29; JME 1-C (122) at
112, 114-115, 117-118, 125-127; JME 1-C (138) at 100-104.

Miehael Ross, JME 1-C (33) at 3-4; JME 1-C (124) at 5; JME 1-C
(B1) at 42, 43; JME 1-C (124) at 54, 56-57; George Kunder JME |-C
(37) at 51-52; JME 1-C (72) at 27; Michael Benson, JME 1-C (126)
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at 4-11; Donald Berry, JME 1-C (13) at 17; (JME 1-C (114); JME 1-
C (113) at 6-9; Lynn Wright, JME 1-C (24) at 25-26; JME 1-C (116)
at 4-7, 11, 20; Lee Rogers, JME 1-C (100) at 49-51; Walter Mar-
shall, JME 1-C (92) at 11-13; JME 1-C (31) at 17, 23-25; Hugh
McGovern, JME 1-C (111) at 3-4. See also, JME 114; JME 1-C (5)
at 143-145, 193-194; JME 1-C (143) at 54-92; JME 1-C (108) at
138-139; JME 1-C (107) at 48, 66.

22. Those coming on shift later in the day after the spike
also recall learning about it that day. See, e.K., Ted Illjes,
JME 1-C (36) at 2-7; Charles Mell, JME 1-C (60) at 6-7.

23. In addition, the following individuals answered "Yes"
to a question on a questionnaire distributed to present and past
GPU System and B&W employees during discovery in this proceeding,
which asked whether on March 28, they were aware or informed of
the pressure spike, the "thud" or noise indicating the hydrogen
burn: Donald A. Berry, Guilford E. Stambaugh, Jr., George T.
Steuerwald, William H. Zewe, Daryl L. Wilt, GM, Olds, Mark S.
Coleman, Michael 8. Richards, Howard C. Crawford, Beverly A,
Good, Charles E. Rippon, Dale J. Laudermileh, Michael L. Kuhns,
Walter J. Marshall, Brian A. Mehler, Adam W. Miller, M.J. Ross,
George K. Wandling, Daniel M. Shovlin, J.B. Logan. TMIA Ex. 32A.

24. There is also evidence that knowledge of the spike may
have reached corporate headquarters in Parsipanny, New Jersey on
Mareh 28, although the individual who has so testified attempts
in the same interview to deny knowledge. Cronenberger, JME 41,
at 12-13,

25. The Board finds that the pressure spike and associated

events were general knowledge at the site on Mareh 28,

10
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2. Interpretation of the Pressure Spike by Joseph Chwastyk
and Brian Mehler.

26. There is considerable evidence that core uncovery and

significant core damage was a major concern during the early hours

of the accident.’ This concern was evident early on March 28,
providing the context within whieh to evaluate whether key per-~

sonnel understood the significance of the pressure spike at the

5 The following individuals have testified in early interviews
that core uncovery and significant core damage was recognized
early in the accident, including the day of March 28: B&W
representatives John Flint, JME 1-C (11) at 7, JME 1-C (14) at
29, 33, JME 1-C (56) at 24-25, JME 1-C (55) at 21-25, 27-28; and
Lee Rogers, JME 1-C (87) at 35-38, JME 1-C (100) at 12-17, 35-37;
William Marshall, JME 1-C (92) at 13-14; ; NRC Inspectors
Higgins, JME 1-C (79) at 44; and Karl Plumlee, JME 1-C (140) at
142; Instrument Technician Nelson Bennett, JME 1-C (53) at 13,
17-18; Operator Ed Frederick, JME 1-C (71) at 14-15; George
Kunder, JME 1-C (18) at 29, 45, JME 1-C (37) at 52-53, JME 1-C
(72) at 17-18, JME 1-C (80) at 59, JME 1-C (118) at 45-46; Gary
Miller, JME 1-C (10) at 17, JME 1-C (23) at 22, 23 (Tapes 159 and
160) at 60, JME 1-C (83) at 17-20, 25, JME 1-C (93) at 11-12, JME
1-C (122) at 144, JME 1-C (138) at 97; John Herbein, JME 1-C (27)
at 28, JME 1-C (61) at 16, 21-23, 25; , Mike Ross, JME 1-C (81)
at 18, 28, 44, JME 1-C (124) at 9, 14-16; Gary Broughton, JME 1-C
(48) at 6; Robert Arnold, JME 1-C (26) at 19-20, 25; JME 1-C (84)
at 21, 14-15, 17, 46, JME 1-C (.21) at 4-5; Herman Dieckamp, JME
1-C (66) at 129, JME 1-C (86) at 4, 7-9, 18, 21; JME 1-C (123) at
9-10. See also, JME 1-C (5) at 4-6, 8, 12-13, 114, 140, 157, 185,
189, 1957, JME 1-C (6) at 299, 306-307; JME 1-C (143) at 35-54,
95-96, 117-118; JME 1-C (108) at 118.

In particular, in-core temperatures were considered
accurate, and believed to be an indicator of core temperatures
and possible core uncovery on March 28, See, Miller, JME 1-C
(23) (Tapes 159 and 160) at 55-56; JME 1-C (85) at 25, 32, 34-37,
JME 1-C (122) at 67; Flint, JME 1-C ( 11) at 10, JME 1-C (14) at
4-8, 19-20, 25; JME 1-C (56) at 2-3, 25-27, 33-40, JME 1-C (55)
at 20-21, JME 1-C (109) at 4-10, 16-17, 21-32; Zewe, JME |-C
(119) at 33; Instrumentman Tom Wright, JME 1-C (52) at 11-14;
Instrumentman William Yeager, JME 1-C (54) at 17-19;
Instrumentman Gilbert JME 1-C (91) at 12, JME 1-C (112) at 5, 28,
29. ee also, JME 1-C (5) at 12-14, 186; JME 1-C (8) at 185; JME
1-C (T43) at 17, 22-38, 94-95. The concern over core damage and
high in-core temperatures also reached corporate headquarters in
Parsipanny. e, Creitz, JME '-C (94) at 6; Hilbish, JME 1-C
(74) at 37’-3!._00, Paragraphs 87 to 95 infra, for a more detalled

discussion of the accuracy of in-core thermocouple temperature
readings.
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time of the event in terms of core damage.

27. Brian Mehler, a shift supervisor at Unit 2, arrived in
the Unit 2 Control Room at about 6:00 a.m. on Mareh 28. Tr.
29,428-29,429 (Mehler). He testified that he concluded in the
morning period that there had been some core damage. Tr. 29,430
(Mehler). In testimony to the Hart Committee investigating the
accident Mehler stated that after radiation alarms were received
during the morning of March 28 he determined that there was "fuel
damage" and that perhaps one-third of the core had been
uncovered. JME 1-C (68) at 7; Tr. 29,431-432 (Mehler).

28. Joseph Chwastyk, a shift supervisor in Units 1 and 2,
started work around noon on March 28, 1979. Tr. 29,108; Tr. 29,
110, (Chwastyk). On that day he supervised operators Theodore
Illjes, Joseph Kidwell, and Charles Mell. Tr. 29,109 (Chwastyk).
Chwastyk testified that shortly after his arrival at work he
recalls being briefed on specifie temperatures, pressures, and
radiation levels., Tr. 29,112, (Chwastyk). He recalls also that
upon his arrival at Unit 2 the hot-leg temperatures were pegged
at 720 degrees. Tr. 29,112-113, 29,114 (Chwastyk). He testified
that he discussed the possibility of core damage with other
operational personnel near the time of his arrival and that based
on the information available to him at that time he concluded
that Unit 2 had suffered some core damage. Tr. 29,113
(Chwastyk). He based his conclusion on the hot-leg temperatures
and the radiation release which he eharacterized as "pretty
significant", Tr. 29,113, 29,190 (Chwastyk),

29. Chwastyk relieved William Zewe, a third shift super-

visor, at the console after his briefing on the status of TMI-2.
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Tr. 29,114 (Chwastyk). He basically directed operations and
reported directly to Station Manager and Emergency Director Gary
Miller. Tr. 29,118 (Chwastyk). Chwastyk stated that he stationed
himself in front of the consoles and within the area labeled
"operators base line" in licensee's figure of the control room.
Tr. 29,116-118 (Chwastyk); Lie. Mailgram Exh. 1 at 1. He situ-
ated himself h\theControlRoom,lndfronlthatvantagepoint,he
could easily see the reactor building wide-range and narrow-range
pressure recorder strip chart. Tr. 29,124 (Chwastyk).

30. Mehler was located in the same area at the time of the
pressure spike at 1:50 p.m. Tr. 29,476-79 (Mehler). He testified
that the Shift Supervisors' office, where Miller is said to have
been, was located about 35 to 40 feet from the panels in the
control room but easily within hearing distance of the alarms
received at the time of the spike. Tr. 29,477-478 (Mehler).

31. Chwastyk stated that since he was standing near the
console he saw the pressure recorder move "straight up" and then
fall rapidly. Tr. 29,124 (Chwastyk). He testified that he as-
sumed the alarms which were actuated at the time of the spike
caused him to look at the console. Chwastyk said it took only "a
couple of heartbeats"” for the spike to rise and fall. Tr. at
29,124-29,125 (Chwastyk).

32. Mehler testified that he became aware of the pressure spike
when the alarms were actuated, and an ES signal was received. He
stated that Ross and an NRC inspector in the control room were
aware of the ES signal. He testified further that operators,

including Lynne Wright, were securing equipment. He saw the

13
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reactor building pressure recorder jump, and he then became aware of

the actuation of the containment sprays. Tr. 29,476-479 (Mehler).
33. Marshall testified that he was aware of the pressure
spike, the alarms and the actuation of the containment sprays.
Walter Marshall, JME 1-C (92) at 11-13; JME 1-C (31) at 17, 23-
25. He testified in a more recent deposition taken in the course
of discovery in this proceeding that he believed Miller was in
the contrcl room at the time of the spike and aware of the thud
or explosive sound caused by the hydrogen burn from remarks made
by Miller at the time. Furthermore, he stated that he believed
Miller was aware of the actuation of the containment sprays from
his position in the back of the console at the time of the spike

and actuation of the sprays. TMIA Exh. 32G at 1, 4-§

34, MecGovern in an interview with Marshall at about 3:00
a.m. on Marech 29 told Marshall that at 2:00 p.m. the following
occurred:
...&n RX building pressure spike that went off scale on
narrow range meter -- definite spike straight up,
straight back down -- had full RX building (Spray pumps
&BX-VPS,DH-V8's) isolation and cooling. Someone secured
spray pumps, shut BS-Vi's and DH-V's (Hugh did) and
unisolated equipment for building.

JME 1-C (1).

35. Other pressure indicators, including the steam genera-
tor pressures and the reactor coolant system pressures indicated
& coincident spike downward at the time of the pressure pulse.
JME 1-C (143) at 56; JME 1-C (63) at Appendix TH.

36. Chwastyk said that at the time of the spike he saw the

containment sprays become energized and begin spraying sodium

14
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hydroxide in the reactor building. He said he made the assump-
tion that everybody in the control room was aware of the spike
simply because it was a "major variance" f;om what had been
taking place previously. Tr. 29,126 (Chwastyk). Mehler agreed
that everyone in the control room knew about the sprays and
believed that Miller knew about the spike as well. Tr. 29,482~
483 (Mehler); JME 1-C (89) at 29. He stated that both he and
Chwastyk were "highly concerned and a little scared" by the high
pressure. JME 1-C (98) at 1l. Tr. 29,484 (Mehler). Chwastyk has
stated, "it scared the hell out of me." JME 1-C (99) at 20-21.

37. Chwastyk and Mehler discussed the fact thet actuation
of the containmnet sprays indicated that the pressure spike was a
real pressure excursion since at least two out of three indepen-
dent sensors needed to record pressure to 28 psi to activate the
sp ays. Tr. 29,103 (Chwastyk); 29,480, 29,487 (Mehler).
Chwastyk testified that his conversation with Mehler further
convinced him that the spike was real. Tr. 29,317 (Chwastyk),

38. Chwastyk also immediately sent someone back to inform
Gary Miller that they had "some sort of problem." Tr. 29,131
(Chwastyk).

39. Chwastyk then directed the operators to secure the
containment sprays after the pressure dropped. Tr. 29,127,
29,227-228 (Chwastyk). See, JME 1-C (32) at 30; JME 1-C (35) at
9, 105 JVE 1-C (117) at 9-10. He also ordered certain checks be
made to verify containment integrity and to determine other
parameters. Tr. 29,127-128 (Chwastyk); JME 1-C (117) at 32-386.
Mehler confirmed that an order was given to check to determine if

the containment was breached by the pressure spike. Tr. 29,486
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(Mehler). See, also, JME 1-C (126) at 11-13,

40. A radiation check was conducted at about 2:05 p.m. on
March 28 "around the Unit 2 reactor building". The radiation
check was recorded on a log by radiation technician Beverly Good,
whose reponsibility it was to record such checks. TMIA Exh. 32B;
Tr. 31,337-339. Thomas Mulleavy, who at the time of the accident
was Radiation Protection Supervisor, testified that radiation
checks were performed by his group on orders from the operations
personnel. Tr. 31,332-333. A statement by Leland Rogers, the
Babecock & Wilcox site representative, indicates that this radia-
tion check was conducted in response to the pressure spike. JME
1-C (51) at 22.

41. Some individuals in the control room recall an explo~
sion at or near the time of the spike. Operator Craig Faust
described the spike in the following way inanApril 6, 1979
interview with company investigators: "We probably had some
sort of explosion because that's what it looked like; shock
waves. JME 1-C (8) at 5. See also, JME 1-C (2) at 11.

42. Within minutes after the spike, after the equipment was
secured, Chwastyk himself went back into the shift supervisor's
office to speak to Miller about the spike. He testified that he
toldMiller that he believed the spike was a real pressure in-
crease, based primarily on the fact that the spray pumps had
activated. He also told Miller about Fred Scheimann's eyeling of
the electromatic valve with the spike, and the loud noise report-
ed tohim, leading to the conclusion that there had been some
kind of explosion in the containment building. Tr. 29,131-132
(Chwastyk); JME 1-C (99) at 8-17.
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43. Chwastyk explained to Miller his analysis of the pres-

sure spike in a "moving conversation” whiech took the two of them
from the shift supervisor's office into the eontrol room, in
front of the reactor building pressure and secondary side plant
parameters. Tr. 29,147; 29,279-280 (Chwastyk). It appears that
Miller was looking at parameters in order to verify what Chwastyk
was telling him about the pressure spike or explosion in the
reactor building. Tr. 29,170; 29,322 (Chwastyk).

44. Chwastyk testified that he did not remember discussing
explicitly with Miller that the spike was caused by a hydrogen
burn because he assumed that Miller understood that to be the
case. Tr. 29,154 (Chwastyk). He stated that he knew of no other
cause for the burn or explosion other than a bui ldup and eombus -
tion of hydrogen. Tr. 29,141 (Chwastyk).

45. Mehler recalls discussing with Chwastyk whether the
explosion or spike might have been caused by some sort of "chemi-
cal reaction". Tr. 29,488 (Mehler); JME 1-C (89) at 13-15. One
prior interview also indicates that he may have discussed hydro-
gen with Chwastyk. JME 1-C (68) at 12. Chwastyk recalled discuss-
ing a chemical reaction. Tr. it 29,166, 20,317. (Chwastyk).

46. Mehler has testified that he understood that someone
had correlated cyeling of the EMOV (which caused a spark) with
the pressure spike. Tr. 29,499-504 (Mehler); JME 1-C (88) at 8;
JME 1-C (89) at 15. He understood this from an instruction whieh
was given shortly after the pressure spike that no equipment be
activated in the reactor building for fear of ereating another
spark and causing a second explosion or ecombustion. Tr. 29,503~

504 (Mehler) JME 1-C-(89) at 15,
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47. In his first interview with the Special Inquiry Group,
Mehler was very certain that the date of this instruction was
March 28, In this first interview, Mehler even offerred to take
a8 lie detector test to demonstrate his sincerity. JME 1-C (89) at
25. After a New York Times article appeared on the subject of
Mehler's testimony, Mehler became less certain and stated that he
had changed his mind about the date of the instruetion after
having spoken to a number of others who were in the control room
on Mareh 28, including Chwastyk. TMIA Ex. 17; JME 1-C (98) at 15-
17. Chwastyk, however, denied that he told Mehler that the
instruction was given on any day other than March 28 since he in
fact believed that it was given on March 28, and tries to explain
how Mehler may have gotten the wrong impression. JME 1-C (117)
at 36-42.

48. Mehler definetely connects the instruetion not to aeti-
vate equipment in the reactor building with his operating or
directing the operation of 1ift and backstop pumps, activated in
preparation for operating a reactor coolant pump. Although he
eurrently can not recall the date on whieh this occurred, he does
maintain that the only time during the accident on whieh he
specifically recalls activating these pumps is the evening of
Mareh 28, shortly before the starting of the reactor coolant pump
around 7:20 p.m. Tr., 29,528-30, 29,534 (Mehler); TMIA Ex. 16 at
P. 2 [of Exhibit], Mehler testified that normally the starting
of the backstop or 1ift pumps would be listed in the control room

log. Tr. 29,528 (Mehler).

49. Operator Theodore 11]1jes, who reported to Unit 2 some-

time in the late afternoon of March 28 also recalls a discussion




in which the eyeling of the EMOV was correlated with the spike.
JME 1-C (36) p. 2-7; JME 1-C (126) at 4-5.

50. Chwastyk clearly remembers three different ocecasions
early in the accident, on which an instruction was given not to
operate equipment in the reactor building for fear of causing a
spark which might ignite hydrogen which had built up in the
reactor building. Chwastyk gave the first instruetion, after
authorization from Miller, soon after the pressure spike. He
gave the order because he had determined that the spike was an
explosion caused by a spark of hydrogen in the reactor building.
Cyeling of the EMOV had caused the spark. Tr. 29,152-153
(Chwastyk); JME 1-C (35) at 18, See also, JME 1-C (119) at 48,
47-48; JME 1-C (124) at 66-67; JME 1-C (95) at 22, 23, 29-30.

51. Chwastyk remembers that the second time the instruction
wes given was also on March 28, shortly prior to starting of the
reactor coolant pump at 7:20 p.m. He remembers that the instrue-
tion was given not to start equipment in the reactor buiilding
and Mehler stated "don't worry about it because I have been
running those pumps in there and nothing happened." Tr. 29,155
(Chwastyk). This corresponds closely to Mehler's memory of a
conversation he held when Miller gave such an instruetion. Tr.
29,509-511 (Mehler); JME 1-C (89) at 16; JME 1-C (115) at 30-32;:
JME 1-C (117) ot 14-18;

52. It is obvious that by stating "nothing happened,"
Mehler must have meant that his operation of equipment caused no
explosion, so that the hydrogen must have burned off. This was

Chwastyk's understanding at the time. Tr. 20,155-158 (Chwastyk),



See, also, JME 1-C (143) at 77-88. Further, others have testi-

fied that an instruction was given after acknowledgment of the
hydrogen burn. See, e.g., JME 1-C (119) at 46, 47-48; JME 1-C
(124) at 66-67. The Board finds that an instruction was given
not to start equipment, authorized by Miller, in response to the
pressure spike, in acknowledgment of the hydrogen burn.

53. Chwastyk testified that he understood that the pressure
spike was caused by a hydrogen burn or explosion. He further
testified that he believed that the hydrogen had been generated
by a zirconium-water or zirconium-steam reaction whieh oceurs
when the zirconium cladding reacts at high core temperatures.

Tr. 29,141; 29,374 (Chwastyk). Chwastyk credibly explained the
thought process by which he eliminated other possible causes of
the pressure spike and explosion. Tr. 29,372-377 (Chwastyk). He
also explained that he was trained on the zireconium-water reac-
tion at TMI and perhaps in the Nuclear Navy as well. Tr. at
29,283-284; 29,310 (Chwastyk).

54. Chwastyk has consistently testified that immediately
after the pressure spike he requested and received permission
from Miller to draw a bubble in the pressurizer. Tr. at 29,142;
29,288; 29,322; 29,363 (Chwastyk); JME 1-C (88) at 18; JME 1-C
(117) at 24-27; 62, 67, 69-71, 105-106. He testified in a depo-
sition in this proceeding that he did this in order to "flood the
core™ ., Tr. 29,143-145; 29,294 (Chwastyk). He defined his objec~
tive as getting the reactor coolant system into a status in whieh
he and other operations personnel would have a better idea of
what was oceurring with the reactor itself and the reactor cool-

ant system. Tr. 29,145 (Chwastyk). In particular, Chwastyk



explained that by ostablishing a level in the pressurizer by
drawing the bubble, there would be better indication as to the
water level in the primary coolant system. Tr. 29,322-324; Tr.
29,147 (Chwastyk).

55. Chwastyk described the evolution of drawing a bubble
as: eclosing the bloeck valve, turning on the pressurizer heaters,
initiating high pressure injeection, each step of which was accom-
plished a short time after he received permission to draw a
bubble in the pressurizer. These were all the necesessary steps
to repressurizing the reactor coolant system from its previous
state, Chwastyk explained. Tr. 29,148; 29,151; 29,382-383
(Chwastyk).

56. Chwastyk stated that these steps to draw a bubble in
the pressurizer, or repressurize, were part of their overall goal
that day to stabilize the system. Such steps were only eontem-
plated completed on March 28, 1879 with consideration and fore-
thought since drawing a bubble at that time was a serious depar-
ture from the previous way in which they had attempted to stab-
ilize the reactor. Tr. 29,381-383 (Chwastyk).

57. The Nuclear Safety Analysis Center ("NSAC') study of
the TMI-2 accident corroborates Chwastyk's testimony about the
evolution or operating mode employed by plant personnel to stab-
ilize the reactor after the pressure spike. This study, based
entirely on objective data, divided the accident into six major
phases, that is "into intervals representing various operating
modes that occurred during the accident.” JME 1-C (63) at App.
TH-2. NSAC defined "Phase 6" as starting with the closure of the
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relief bloek valve began at 3:08 p.m. and ending at 7:50 p.m.

with the successful starting of one of the reactor coolant pumps.
JME 1-C (63) at App. TH 85 et seq. See, Tr. 28,691-693
(Dieckamp).

58. Mehler's prior testimony is consistent. Mehler con-
firms that the primary concern of site personnel after the pres-
sure spike was recovering from a damaged core. JME 1-C (68) at
10-11; Tr. 29506-507. He also testified previously that he
believed that the decision to repressurize the reactor during the
afternoon of March 28 was made sometime during the period of 2:00
to 4:00 p.m. JME 1-C (68) at 11; Tr. 29,505 (Mehler).

59. Contrary to this evidence, Mr. Dieckamp testified that
he has seen no evidence which would indicate that site personnel
understood the significance of the pressure spike and changed the
mode or strategy for cooling the reactor as a result of their
interpretation. Dieckamp ff Tr. 28,316 at 12. Dieckamp testified
at the hearing that he did not interpret Chwastyk's testimony
that he received permission to draw a bubble in the pressurizer,
to indicate he had received permission to take one step in an
ultimate repressurization evolution. Tr. 28,720 (Dieckamp). He
further testified that he did not believe actions to close the
block valve at 3:08 p.m., over an hour after the pressure spike,

demonstrated a response to or understanding of the pressure

spike. Tr. 28,719 (Dieckamp).5 Dieckamp finally suggests that

6 Dieckamp, however, agrees with Chwastyk that it would take
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repressurization began at or around 5:20 p.m. when the high
pressure injection was started, apparently on orders transmitted
from Jack Herbein. Tr. 28,411 (Dieckamp).

60. This Board finds Mr. Dieckamp's eriticisms of Mr.
Chwastyk's testimony unsubstantiated and easily refuted. First,
Chwastyk testified that he may have directed that the heaters be
turned on prior to closing of the bloeck valve in order to prepare
the heaters. Tr. 29,291 (Chwastyk). Other site personnel have
testified that there were serious problems with the pressurizer
heaters on the day of the accident. Tr. 29,628-630 (1lljes); JME
1-C (58) at 21-23; JME 1-C (20) at 22; JME 1-C (50) at 5; JME 1-C
(6) at 299; JME 1-C (60) at 24-27. In fact notes of the General
Publie Utilities Service Company engineers sent to the site on
the first day of the accident indicate that they were briefed by
site personnel ebout these problems. TMIA Ex. 15 at 8 [of exhi-
bit]; TMIA 28 at 4 [of exhibit].

61. Secondly, it is not elear that a bubble was not drawn
in the pressurizer at the time the site personnel attempted to do
so. Illjes remembers that sometime during the afternoon or
evening of Mareh 28 a bubble was drawn in the pressurizer. Tr.

29,744-745 (I111jes). Moreover, the training materials on the

intentional operator actions to repressurize the reactor and to
close the block valve under the conditions existing at TMI-2 on
Mareh 28, 1979. Further, he agreed that whatever repressuriza-
tion oecucred on March 28, described in the NSAC Report as Phase
6, "Repressurization and Recovery", was the result of intentional
operator action directed by operators' supervision. Tr. 28,734-
736 (Dieckamp).

Dieckamp also agreed with TMIA that he understands the term
"phase" into which the accident is divided by NSAC, to mean the
strategy then being employed by site personnel to bring the
reactor to a cold shutdown, Tr. 28,725 (Dieckamp).
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TMI-2 accident indicate that the evolutian of closing the block
valve and starting the pressurizer heaters did in fact lead to
creation of a bubble in the pressurizer. TMIA Ex. 13 at 4; Tr.
28,715 (Dieckamp). The NSAC chart indicates that in fact the
pressurizer level began to drop after the closing of the block
valve at 3:08 p.m., which is what would result if a bubble were
drawn. JME 1-C (€3) (Equipment anc System Action Matrix).

62. Third, contrary to Dieckamp's statement as to when
repressurization began, site personnel besides Chwastyk have
placed the time of repressurization sometime prior to orders from
Herbein to begin this evolution. Ross clearly testified in a
deposition taken in this proceceding that site personnel took
steps to repressurize prior to the orders from Herbin. TMIA Ex.
32J. Herbein did not successfully refute or provide any alterna-
tive explanation to Chwastyk's and Ross' testimony. Thus, the
Board remains unconvinced that repressurization began when Her-
bein gave the order to do so late in the afternoon, rather than
at the time the block valve was closed shortly after the pressure
spike. Tr. 30,394, 30,396-398 (Herbein).

63. Finally, Chwastyk himself offers a plausible explana-
tion of why they were not successful in drawing a bubble in the
pressurizer during the afternoon of March 28. He states that he
believes that they did not have an adequate volume in the pres-
surizer to fill the reactor coolant system because the inventory
was so low in the system. Tr. 29,150-151; 29,322 (Chwastyk).

64. In summary, it is clear that Chwastyk and his direct
supervisor Miller understood the significance of the pressure

spike and responded, first by immediately securing equipment, and
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them by beginning a repressurization evolution by permitting
Chwastyk to draw a bubble in the pressurizer. Moreover, that
strategy was partially successful in that the pressure in the
reactor coolant system began to rise and the bubble in the A-loop
was collapsed. Tr. 29,363-39,364 (Chwastyk).

65. From this conclusion, and additional evidence, it is
clear that Chwastyk and Mehler both interpreted the pressure
spike to indicate that there was greater core damage than they
had previously believed. Mehler alluded to this in discussing
the need to recover from a damaged core. See paragraph 58 supra.

66. Chwastyk stated explicitly at this hearing, and in
earlier interviews with the NRC, that after the spike, he under-
stood that a zirconium-water reaction had taken place, indicating
mor= serious core damage than he had originally conceived. Tr.
29,158-159; 29,293-294; 29,326-328; 29,331; 29,351 (Chwastyk).
Chwastyk defined "core damage" as a loss of some amount of clad-
ding material, but more importantly that the core damage may be
continuing. Tr. 29,175; 29, 179;29,293-294; 29,326-327; 29,331;
29,346 (Chwastyk). He also testified that his immediate concern
after the spike was to ensure that the core was covered. He
stated that after the event, he could not look at the indicators

previously available to him with the same confidence that the

core was being adequately cooled. Tr. 29,326-329 (Chwastyk).

67. Chwastyk has in less detail in previous interviews
testified to substantially the same evaluation of the status of
the reactor after the pressure spike. JME 1-C (99) at 20-21; JME
1-C (117) at 24, 32.
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68. Corroborating Chwastyk and Mehler's testimony about

their interpretation of the pressure spike, and its relation to
core damage, is the testimony of Ted Illjes, whom Chwastyk
briefed along with the other operators coming on shift after the
spike. Chwastyk told the operators about the pressure spike and
hydrogen burn to ensure they would understand the steps being
taken for the "recovery". Tr. 29,167; 29,308-309 (Chwastyk).
Il1l1jes testified that he remembered a briefing about the pressure
spike on March 28 and additionally a discussion about hydrogen,
and recalled discussion on the evening of March 28 in which the
occurrence of the pressure spike was correlated with recycling of
the EMOV. Tr. 29,595-598, 292,600 {Illjes); Illjes, JME 1-C (36)
at 3-6; JME 1-C (127) at 4-9. 1Illjes testified at two different
times to the NRC that he remembered discussions about a hydrogen
or noncondesnable bubble in the reactor vessel head. Tr. 29601-2;
JME 1-C (36), (127),supra. While Illjes's memory had failed
regarding these events by the time of the hearing, he did
acknowledge that his early testimony about such discussions was
consistent. Tr. 29,610 (Illjes).

69. Operator Chuck Mell, one of those briefed by Chwastyk
along with Illjes, has also testified in earlier interviews that
he recalled a conversation about a noncondensable bubble on the
evening of March 28 after the resctor coolant pump was started.
Tr. 29,616 (Illjes); JME 1-C (69) at 17, 23. Illjes had similar
recollections. JME 1-C (36) at 9-11; JME 1-C (127) at 6-10. And
Ed Frederick, on duty from the beginning of the accident, re-
called non-condensables on March 28, JME 1-C (71) at 13-14.

And NRC Inspector Plumlee recalled a definite awareness of hydro-
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gen on March 28. See, JME 1-C (140) at 3, 59-75, 95-101, 1-6-
112, 118-122, 147, 199-200, 203, 205-206. See slso, JME 1-C
(139).

70. 1Illjes testified in this hearing that he tends to
remember events by correlating them to evolutions whieh oceurred
at the plant. In fact we find, as TMIA brought out at the
hearing, that Illjes in his prior tesiimony to the NRC correlated
discussions about hydrogen, the pressure spike or noncondensible
gas with specific evolutions taking place on March 28. Therefore
we find his prior testimony, especially in light of his current
lack of memory, to be eredible. Tr. 29,573-29,757 (IlljesL7

3. Interpretation of the Spike by Gary Miller and John
Herbein

71. Station Superintendent Gary Miller was not only aware
of the pressure spike, but his knowledge of plant conditions
including an awareness of superheated temperatures enabled him to
understand that a hydrogen explosion was the cause.

72. First, Miller acknowledges that he heard the "thud" in
the control roomat the time of the spike, and recalls some
discussion about a ventilation damper shifting. Tr. 30,186-187.

(Miller). See, also, JME 1-C (83) at 31. The Board finds

7 Illies testified that he came to believe that his testimony in
two interviews with the NRC was inaccurate after speaking to and
individual named Steve Pogi. The Board attaches no weight to
Illjes' change in testimony given the faect that he has provided
no credible basis for his acceptance of Pogi's view of the
pressures spike and hydrogen burn over his own, when Pogi was not
a first-hand observer at the site on March 28 and had less access
to information than Illjes during the first days of the acecident.
Tr. 29,657-658;29,757; 29,763; 29,772.

27



credible the testimony of Chwastyk and Mehler, that they spoke to
Miller about the pressure spike and that he appeared to
understand that the pressure spike, actuation of containment
sprays, cycling of the EMOV, and the loud noise or thud, had all
occurred simultaneously.

73. Chwastyk testified that in the course of a "moving
conversation” with Miller as Miller prepared to leave the plant
for the Lt. Governor's office (see, infra), Miller said to him
something like "let's not get everybody all excited about it."
This indicated to Chwastyk that Miller not only was aware of the
spike, but wanted to investigate the matter, and make a
determination about what had in faect happened. Tr. 29,159;
29,281 (Chwastyk)

74. Chwastyk further testified that Ross was present at the
time of this conversation with Miller, and agreed with Miller's
advice. Chwastyk also believed that Ross understood the signifi-
cance of the information whiech Chwastyk was relating to Miller,
as well as Miller's reasoning for ensuring that others in the
control room not get excited. Tr. 29,424-426 (Chwastyk).

75. Mehler has also testified that Miller was aware of the
pressure spike. JME 1-C (89) at 29; Tr. 29,483 (Mehler).

76. Other operators in the control room agreed with
Chwastyk and Mehler that Miller was aware of the pressure spike,
or one of the events accompanying the pressure spike, such as
actuation of the containment sprays, the alarms or ES signal, in
addition to the "thud." For example, Marshall assumed Miller was
aware of actuation of the containment sprays from his position in

the control room. TMIA Ex.32G, supra. Zewe has stated that he
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believed no one in the control room could have missed the spike
or the actuation of the sprays, including Miller. JME 1-C (75)
at 257, 260. NRC Inspector J. Higgins testified that he believed
Miller told him that he knew of the pressure spike on March 28.
JME 1-C (19) at 24,

77. Further, Miller prepared a statement on April 14, 1979,
in order to provide a composite picture of the first day of the
accident from the perspective of the on-site emergency command
team or "think tank" group.8 This statement was intended to be
as complete a sequence of events as the group could reconstruct
at that time. JME 1-C (10) at 1. 1In that statement Miller states
that at the time of the spike, he was aware not only of a thud,
but actuation of the containment sprays at the time of the pres-
sure spike. Id. at 24. Despite the plain language of this docu-
ment, Miller denies personal knowledge of the spray acutation.
We find unconvinecing his explanation that although he used the
pronoun "I" throughout the document, he meant to convey knowledge
of the group, instead. Tr. 30,191-192 (Miller).

78. Despite evidence to the contrary, Miller also claims
that he was unaware of both the alarms and the ES signal at the
time of the pressure spike. Tr. 30,195-196; 30,198-199 (Miller).
See, also,, JME 1-C (33) at 3-4, JME 1-C (124) at 54, JME 1-C
(81) at 41-43 (Ross). Miller's position is particularly ineredi-
ble, given that there were a large number of alarms which were

aéctuated at the time of the pressure spike. Tr. 29,476 (Mehler);

. For a description of "think tank", see, JME 1-C (143) at 4-5,
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TMIA Ex. 21; Broughton, ff. Tr. 31,225; Tr. 31,228-232, 31,234
(Broughton). Moreover, as Miller himself acknowlwedges receipt cf
an ES signal is a significant event. JME 1-C (122) at 125.

79. As Chwastyk and Ross have testified, Miller gave orders
prior to leaving for the control room in the 2:00 to 2:30 p.m.
time frame, that no one was to change plant status without his
permission. Tr. 30,208 (Miller). JME 1-C (81) at 39 (Ross); JME
1-C (88) at 17 (Chwastyk). The fact that by the time he left,
Miller had already authorized Chwastyk to draw a bubble in the
pressurizer representing a major change in the manner in whiech
site personnel were attempting to stabilize the reactor, demon-
strated that Miller understood the significance of the pressure
spike before he left. See, also, Tr. 29,382-383 (Chwastyk).
Indeed, Miller admits that shutting the block valve at 3:08 p.m.
would lead to the kind of change in status which he expected to
authorize, supporting that he did in faet authorize the action
before he left. Tr. 30,202-208 (Miller). Miller's repeated
denials that he gave permission for that action are simply not
credible.

80. Similarly ineredible is Miller's denial that he gave an
instruction not to activate equipment in the reactor building for
fear of causing a spark on March 28. The instruection could not
have been given on March 29, as some have theorized, because the
March 29 instruction as noted in Seelinger's notes, was discussed
at 9:30 p.m. Miller agrees that he left the site at about 7:00
or 8:00 p.m. that day, the 29th. See, Tr. 30,209-210 (Miller);
TMIA Ex. 2 at 7 [of Exhibit].; JME 1-C (95) at 23. The Board

therefore concludes that Chwastyk and Mehler's testimony that
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Miller gave the instruction on March 28 is correct, and that
. Miller is wrong.

81. The Board also finds that Station Manager and Emergency
Director Miller was informed of a complete set of 51 inecore
thermocouple temperature readings which were taken on March 28.
From these readings, the Board finds that Miller, as he should
have, properly interpreted the pressure spike as a hydrogen burn
at the time it occurred.

82. Early on March 28, operations personnel printed out
temperature data for incore temperatures. The temperatures ap-
peared as temperatures less than 700 degrees F and question
marks. Jchn Flint testified that the question marks which ap-
peared on the computer printout indicated temperatures greater
than 700 degrees F. JME 1-C (11) at 5. He further testified

' that if the thermocouples had failed, they would print out "bad"
and not question marks. JME 1-C (14) at 8.

83. Miller reqeusted that Porter provide him with the
incore temperature readings shortly after 7:00 a.m. Porter re-
ported the results, including temperature readings greater than
700 degrees to Miller. Miller then requested that Porter obtain
readings from the thermocouples prior to penetration or input
into the computer by measuring the voltages directly., Miller did
this based on his experience with thermocouples in the Nuclear
Navy. Tr. 30,138-139 (Miller). Miller requested the readings
almost immediately after he arrived at TMI-2. Tr. -30,133
(Miller).

' 84. Thermocouple readings were taken under Porter's direc-
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tion. See, JME 1-C (53) at 4-19; JME 1-C (10) at 15; JME 1-C
(23) at 55-60; JME 1-C (59) at 12-13; JME 1-C (83) at 14-17; JME
1-C (85) at 11-17; JME 1-C (93) at 23; JME 1-C (95) at 4-5; JME
1-C (122_ at 37-38, 61, 64-65, 67-69, 73, 75-79. TMIA Ex. 32 D.
Upon obtaining superheated readings, one of the instrument tech-
nician exclaimed, "Christ, this thing's melting down." TMIA Ex.
32 D at 36. This individual clearly felt the core was damaged,
or was in the process of getting worse. Id at 45

85. Miller concedes that Porter reported to him readings in
a range of 0 to 2400 or 2500 degrees. Tr. 30,144 (Miller); JME 1-
C (23) at 55-56. However, he states that Porter told him that
because of the range of temperatures the readings were not reli-
able and perhaps the thermocouples had melted and formed new
junetions. Tr. 30,151 (Miller).

86. Miller has stated, however, in early interviews to the
NRC that he relied on even these few incore temperature readings
in his assessment of the condition of the reactor on March 28.
He used the 2500 degree figure as a "gross indicator," of super-
heated conditions. JME 1-C (23) at 56. Miller stated to the
NRC, "...the bottom line here was that they're hot, they were hot
enough that they scared you," and "...we just knew we didn't have
a control, we were out of control." Ibid. He also stated that
he requested the readings, "... because they were the only indi-
cator [of] what was going on in the core I had that was direct."
Id. at 75.

87. Ross too stated that he believed Miller interpreted the
incore thermocouple temperatures to indicate "the bottom line

...the core is hot, or it is at least het." JME 1-C (33) at 42.
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These were Miller's evaluations which he drew from a small set of
approximately five to 10 readings.

88. Prior to and during this hearing, licensee had insisted
that Miller and Ivan Porter, chief instrumentation and control
engineer reporting to Miller, were not aware of the complete set
of incore thermocouple temperatures, six of whiech showed tempera-
tures over 2200 degrees F, the ECCS limit. Tr. 30,140; 30,143-144
(Miller); Tr. 31,469-471 (Porter); JME 1-C (125) at 12; JME 1-C
(85) at 14-15; JME 1-C (93) at 24; JME 1-C (95) at 4-5; JME 1-C
(23) at $ $. Licensee claims that a second complete set of 51
readings were taken by instrumentmen but never passed up to
Porter or Miller for use in assessing the status of the reactor.
JME 1-C (125) at 7, 12; JME 1-C (143) at 23-32; JME 1-C (97) at
16-18; JME 1-C (57) at 11-12; JME 1-C (70) at 10-11.

89. This complete set of incore temperature readings con-
tained six readings which were above 2200 degrees F which indi-
cated ECCS criteria were exceeded and there was no assurance that
the ECCS would function so as to safely cool the reactor. 10 CFR
50.46. JME 1-C (143) at 31; TMIA Ex. 32C. More importantly for
the Board's focus, these temperatures indicated that not only was
the core uncovered but the zirconium cladding was reacting with
steam to produce hydrogen and zirconium oxide.

90. But in addition, the Board has concluded from testimony
introduced in this hearing that Porter and Miller were aware,
despite their protestations to the contrary, of the full set of
51 incore thermocouple data taken on Mareh 28. This data con-

firmed the original high readings in the range of 2400 degrees.

33



Richard Lentz, a GPUSC engineer sent to the site on the first day
of the accident who had previously worked at TMI-2, testified
that Porter had shown him a complete set of 51 readings which
Porter had taken on the first day of the accident. Lentz claims
that Porter showed him this complete set of 51 readings in hand-
written form a few days after March 28. Lentz had worked with
Porter at TMI-2 prior to the accident. Lentz stated that the
temperatures readings which Porter showed him at that time cor-
responded to the range of readings which have been previously
identified by Porter and licensee to be the complete set of read-
ings taken on Marech 28 but not turned over to the NRC until May
7. Moreover, Lentz stated that Porter told him he had shown this
complete set of 51 readings to Miller on March 28. TMIA Ex. 32 C
and 32 1I.

891. William Yeager, an instrumentman whom Porter directed
on March 28 to take some incore temperature readings prior to
input into the computer testified that he and his partner Thomas
Wright took only two sets of readings, neither of which was a
complete set. He stated that the first set of readings was taken
with a fluke thermometer and the second set of readings of seven
to ten readings of the same points in the core were taken with a
millivolt reader to confirm the first set. He stated positively
that he had never seen and never taken the complete set of 5!
readings. TMIA Ex. 32 D; TMIA Ex. 32 C.

92. The testimony of Yeager anc Lentz together undermine
Porter's eclaim that the instrumentmen inecluding Yeager and Wright
took the complete set of readings without consulting him and

without informing him of the results. It appears from their
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testimony that Porter was concerned enough about the tempera-

tures, undoubtedly in consultation with Miller, that he took the
complete set of deta and conveyed it toMiller on March 28. See
also, JME 1-C (i36) at 19.

93. Therefore, Miller had available the full set of data
which would certainly confirm that core temperatures exceeded
2200 degrees F such that the cladding was oxidizing to produce
significant amounts of hydrogen. Miller has never denied that he
knew temperatures greater than 2200 degrees F exceeded ECCS
criteria and would influence his actions if he had known them.
Tr. 30,168; 30,171-172 (Miller).

94. Also supporting our conclusion that Miller knew of
incore temperature readings greater than 2200 degrees, which he
believed to be a reliable indicator of core temperatures, is
George Kunder's prior testimony that he knew Porter had relayed
such temperatures to Miller on Marech 28. JME 1-C (30) at 44, Tr.
30,056, 30,061; JME 1-C (59), Tr. 30,067. Kunder was responsible
for the lead engineers on March 28 and for colleceting hard infor-
mation about the transient for Miller and him to take to the
briefing of the Lieutenant Governor.

895. There is additional evidence that these temperatures
were know within the "think tank," and were in feet communicated
to Miller. See, JME 1-C (81) at 23, JME 1-C (124) at 46; JME 1-C
(100) at 63-65; JME 1-C (6) at 297; JME '-C (91) at 12; JME 1-C
(20) at 10; JME 1-C (87) at 29-30; JME 1-C (.?) at 49-50; JME 1-C
(23) at 37, 75; JME 1-C (30) at 44; JME 1-C (37) at 52-53; JME 1-
C (59) at 10-11; JME 1-C (61) at 15-16; JME 1-C (72) at 21-22;




JME !-C (73) at 15; JME 1-C (82) at 17-18; JME 1-C (95) at 8, 17,
34, 49-50; JME 1-C (118) at 28; JME 1-C (122) at 77; JME 1-C
(138) at 147-149.

9€. The Board has also concluded that John Herbein was
informed of thermocouple temperatures whieh indicated core tem-
peratures in excess of 2400 degrees F and find his ecurrent testi-
mony denying such knowledge incredible. Tr. 30,305. First,
Herbein's past testimony clearly indicates that he was told of
incore temperatures as high as 2400 degrees F. JME 1-C (61) at
15. Tr. 30,304. Second, it appears that GPUSC personnel sta-
tioned at the Observation Center during the afternoon of Mareh 28
were told in a 5:00 p.m. briefing that site personnel had meas-
ured incore thermocouple temperatures in excess of 2500 degrees
F. TMIA Ex. 15 at 7. TMIA Ex. 32K at 102-103. This briefing
apparently was given by Richard Bensel, the lead electrical
engineer at TMI-2 on March 28. JME 1-C (50) at 4-5.

97. It is inconceivable to us that Herbein would not have
known of these temperatures if site personnel had transmitted
them to Miller and to GPUSC technical support personnel sent to
the site to analyze the data.

98. Further, Herbein has stated that he would have wanted
Miller to transmit to him any information Miller had on the
pressure spike, the hydrogen burn, actuation of containment
sprays or incore thermocouple temperature readings greater than
2200 degrees F. Tr. 30,337-338; 30,435-436 (Herbein). We be-
lieve that Miller did inform Herbein of all these occurrences.

99. We conclude that given Miller's awareness of the incore

thermocouple temperatures, including the striking full set of 51,
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led him to an understanding that a zire-water reaction had taken
place so as to produce substantial amounts of hydrogen. In that
light we find the extensive testimony that Miller was aware of
the pressure spike (Chwastyk and Mehler); containment sprays
(Ross, Marshall, Zewe); and the noise (Miller, Ross), to indicate
that despite his eclaim to the contrary he did know of the pres-
sure spike and its significance. See also JME 1-C (107) at 48,
66; Tr. 30,284.

100. We give substantial weight to Chwastyk and Mehler's
testimony whieh would indicate not only that Miller knew about
the pressure spike, but that he properly analyzed i* to be caused
by @ hydrogen burn and took responsible steps to change the mode
of shutting down the reactor in response to his understanding.
This included his authorizing Chwastyk to draw a bubble in the
pressurizer as the first step in repressurizing the reactor
coolant system and giving a direction to Mehler and other opera-
tions personnel not to activate equipment in the reactor building
for fear of another hydrogen spark.

101. We find that Miller would be expected to, and did,
pass on this information to Herbein. Herbein was located in the
Observation Center, overseeing operations personnel who were
attempting to deal with the accident. Herbein was a central
figure, apparently involved in discussions with Robert Arnold
throughout the day after he arrived at the Observation Center.

He discussed with Arnold the need to start a reactor coolant
pump, and according to all accounts, gave the order in the 5:00

to 5:30 p.m. time frame on March 28 to increase high pressure
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injection. Tr. 28,411 (Dieckamp); 29,161-163 (Chwastyk); JME 1-C
(120) at 61; JME 1-C (88) at 43; JME 1-C (99) at 24. Chwastyk
has testified that Herbein at the time he gave this order ap-
peared to understand the conditions and events taking place at
TMI-2, explaining why Chwastyk felt no need to explain the pres-
sure spike or hydrogen burn. Tr. 29,263; 29,400 (Chwastyk).9

9 Chwastyk resisted going to full high pressure injection at the
time Herbein gave this order because he felt there had been a
definite change in the plant parameters such that it was not
necessary. Tr. 29,363-364 (Chwastyk). Chwastyk, apparently as
many of the other operational personnel, were trained not to

take the plant solid under any condition. Tr. 30,444 (Chwastyk).
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4 . The Pressure Spike and b AL

ihe Fressur and Hydrogen Burn was Common
Knowledge Among Site Personnel on March 28

102. During disccvery in this proceeding, TMIA propounded a
number of interrogatories to GPUN concerning operational person-
nel and management's awareness on March 28, 1979 of the hydrogen
burn or explosion. Licensee chose to answer these interroga-
torie:r by distributing a questionnaire to present and former GPU
and B&W employees and managers involved in some manner in the
accident. TMIA Ex. 32A at 1-2. These questionnaires were dis-
tributed with a cover letter from GPUN Licensing Manager Jack
Thorpe which stated that answers to the questionnaires would be
usec in the restart hearings for TMI-1. 1d. at Att. 2.

103. Twenty-one persons answered "yes" when the questionn-
aire asked whether they were aware or informed on Wednesday,
March 28, 1979, of the hydrogen explosion or combustion which
occurred in the TMI-2 containment building. Most of these indi-
viduals later retracted their affirmative answers, after being
contacted by licensee attorney Richard Lloyd. These retractions
are for the most part short statements composed by Thorpe, which
state without explanation that the individual misread or did not
understand the questionnaire at the time he or she was completing
it. TMIA Ex. 32A at 3; Attachment 3. The Board gives little
eredibility to these retractions, which were made only after
consultations with licensee's counsel. Rather, the Board finds
that the majority of the individuals who originally answered
affirmatively that they were aware of the hydrogen burn, answered

candidly and truthfully.
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104. The Board heard testimony from six of these indi-
viduals. The first, Thomas Mulleavy, testified that he learned
of an explosion in the containment building at 1:50 p.m. on March
28, and in contradiction to his original questionnaire answer,
claims that he did not identify the explosion as a hydrogen burn
at the time. Mulleavy, who was a radiation protection super-
visor, was in the Unit 2 control room at the time of the explo-
sion. He learned of the pressure spike when he heard a noise
which sounded like an oil burner going on. Tr. 31,324 (Mulleavy).

105. He testified, further, that someone told him that it
sounded like an explosion in the reactor building, and then
called his attention to the pressure spike strip recorder. He
viewed the spike which rose rapidly and then returned straight
back down. [Ibid. Mulleavy stated that he did not report the
explosion to anyone because he believed the operations personnel
in the control room, about 15 or so, were trained individuals who
he had confidence could handle the problem. Tr. 31,326-328
(Mulleavy). He confirmed, however, that it seemed a significant
event at the time it occurred. Tr. 31,328 The Board believes
that Mulleavy, as well as the operations personnel whom he ob-
served, understood the hydrogen burn to be a significant event
and took steps to deal with it.

106. Although Mulleavy denied taking any actions in re-
sponse to the spike, he did state that he told Beverly Good about
the explosion. 31,336-337 (Mulleavy). It is interesting to note
that Good is the individual who recorded the results of the
radiation check done around the Unit 2 reactor building which

appears to have been done in response to the spike. TMIA Ex. 32
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B. See, paragraph $ $ , supra.

107. Moreover, the Board finds it significant that a number
of other individuals who originally answered their questionnaires
by indicating that they learned on March 28 of the hydrogen burn,
were in fact working under Mulleavy's supervision in the Health
Physies group. These include Joseph DeMan; Lorraine Beeman and
Richard Benner. Tr. 31,320-321 (Mulleavy) TMIA Ex. 32A at 3. It
is reasonable to suspeect that if Mulleavy were aware of the
hydrogen burn, others in his Health Physies group would also have
become aware, which would explain the initial, candid question-
naire answers by DeMan, Beeman and Benner. As discussed infra,
the inconsistencies in DeMan's testimony and his poor demeanor
have lead this Board to give no credence to Deman's subsequent
repudiation of his questionnaire answers.

108. DeMan, currently a training department instructor,
indicated on his questionnaire that on Mareh 28, 1979, he was
informed of the pressure spike and the hydrogen burn. TMIA Ex.
33 B. DeMan was, on March 28, a radiological control foreman
whose duty it was to direect the activity of health physies
technicians. He reported to Unit 2 sometime in the morning of
Marel: 28. Tr. 31,343-345 (DeMan).

109. At the time of his testimony before this Board, DeMan
not only could not remember whether or not he remained in the
Unit 2 control room through the time of the pressure spike at
2:00 p.m, ibid. but claimed that he became aware of the hydrogen
burn from "reading various reports" sometime prior to his deposi-

tion taken by TMIA on October 5, 1984, Moreover, DeMan said he
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came to believe he answered the questionnaire incorrectly after

speaking to company attorney Lloyd. Tr. 31,350-351 (DeMan).

(. Additionally, DeMan disavowed his deposition testimony of October
5, 1984 in which he stated that he did not know whether the
hydrogen burn or explosion occurred before or after the accident.
Tr. 31,352 (DeMan).

110. Deman's various testimony changes throughout this
proceeding underinine his credibility. DeMan testified in an
earlier deposition, and confirmed before this Board that he
learned of the pressure spike between 1979 and 1981, from an
individual who mentioned it "in passing.” Tr. 31,354-356 (DeMan).
DeMan also testified at the time of his deposition taken by TMIA
that he learned about the spike sometime before moving to the
training department. Tr. 31,355 (DeMan). His current testimony

(. is further impeached by the fact that he testified to the Senate
Committee investigating the TMI-2 accident on October 16, 1979,
that he learned about the pressure spike in the March 28 to Mareh
30,1979 time period. Tr. 31,356 (DeMan).

111. DeMan provides no plausible reason for his varying,
inconsistent, and incredible explanations for his mistakes in
answering the questionnaire. His only attempt to explain --
that he psychologically blocked the date of the hydrogen burn
from his memory -- is insulting to the intelligence of this
Board. Tr. 31,357 (DeMan). We find that DeMan's noneredible
testimony and entire demeanor, as reflected in his deposition and
in this hearing, indicate that his prior affirmative answer to
question 3(a), is correct. We find, further, that he appears to

have changed his answer only after pressure from GPUN attorney
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Lloyd.

112. The third witness who answered affirmatively on his
questioning that he was aware on March 28 of the hydrogen burn,
was Curtis Conrad. Conrad, currently a layout man with Met-Ed in
Redding, was at the time of the accident an auxiliary operator C
assigned to Unit 2. Tr. 31,362 (Conrad). He stated the follow-
ing in his questionnaire:

1) On March 28 he was informed of the pressure

spike through "information ...relayed [to him] by [his]
foreman";

2) He was not aware of a thud or thump caused by the

explosion although he was in the vieinity of TMI-2 at
that time;

3) He was informed on March 29 at 9:00 a.m. by his
foreman of the hydrogen burn which occurred on March 28
in the Unit 2 reactor building;

4) He was informed on March 28 of the acutation of the
containment sprays;

5) He was aware on March 28 of the alarms actuated by
the pressure spike or hydrogen burn.

TMIA Ex. 33 D.

113. At the hearing, Conrad's testimony changed completely.
He stated that he was at the Observation Center at the time of
the spike, which to this Board's mind is not "in the vieinity of
TMI-2". Tr. 31,367 (Conrad). In other words, Conrad now claims
he was in an entirely different location than where he elaims he
was located at the time he responded to the questionnaire.

114. During the hearing, Conrad also asserted that he does
not know if he ever learned of the particular pressure spike in
question. But at his deposition he testified that he learned of

the pressure spike one to two weeks after the accident. Tr.
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31,372-31,373 (Conrad). Further, at the time of the hearing
Conrad said that he came to believe after speaking to Lloyd that
he did not learn of the March 28 hydrogen burn or explosion in
the containment building oceurring on March 28 but instead only
learned at some later time of a hydrogen burn in the reactor
vessel. Tr. 31,378-31,380 (Conrad).

115. Moreover, Conrad now says that he learned about this
hydrogen burn through the newspapers and not through a foreman.
Tr. 31,381 (Conrad). As is apparent from the Board's having to
call a bench conference in the midst of Conred's testimony to
comment on Conrad's demeanor. We find Conrad's current testimony
totally non-credible. Tr. 31,377; 31,379 (Conrad). Conrad's
consistent answers in his questionnaire to questions 1(a) and
3(a) about the pressure spike and hydrogen burn seem much closer
to the truth.

116. Further, we believe it reflects poorly on licensee
that its attorney would try to pressure lower-level employees
such as Conrad to present incredible testimony on a central point
before this Board. We think it is clear that Conrad is currently
not testifying truthfully and that his testimony was formulated
after conversations with Lloyd. Tr. 31,379; 31,385-386. More-
over, it reflects poorly on licensee that its current and former
employees would alter these credible, consistent answers and
present such inconsistent and non-credible testimony before this
Board.

117. The fourth witness was David Zeiter, currently a
Radiation Chemistry Supervisor, TMI-1, and at the time of the

accident a radiation chemistry technician. Tr. 31,392 (Zeiter).
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Zeiter answered as follows to the GPUN questionnaire:

1) He was informed on March 28 by other workers of the
spike at the time the spike occurred;

2) He was aware on March 28 of the hydrogen burn;

3) He learned on March 28 of the actuation of the
containment sprays; and

4) he was aware on March 28 of an instruction given
not to activate electrical equipment in the reactor
building for fear of causing a spark or hydrogen explo-
sion TMIA Mailgram Exhibit 33D.

118. While Zeiter claims that he filled out the
questionnaire with care, Tr. 31,399 (Zeiter), he testified that
he answerred each of the above questions incorrectly. Tr.
31,400-406 (Zeiter). As with DeMan and Conrad, almost all of
Zeiter's current testimony is noncredible. He claims that he
learned of the pressure spike only a few weeks ago from a company

attorney. Tr. 31,402-403 (Zeiter).

119. He claims he learned of the hydrogen explosion in the
containment building only within the last few weeks, through

conversations with company attornies and other employees. Tr.
31,407-408 (Zeiter). Zeiter's only explanation for his supposed-
ly erroneous questionnaire answers was an alleged confusion be-

tween the spike and hydrogen explosion on the one hand, and the

120. The Board finds that Zeiter's current testimony is not
credible, and that as with the other witnesses, he changed his

previous, credible answers to the questionnaire after apparent
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pressure from company attorneys to do so. !l

121. A fifth witness who originally answered that he had
learned of the hydrogen burn on March 28, was A.P. Rochino. He
was the Engineering Mechanics Manager at the time of the TMI-2
accident. In July, 1979, he participated in the contai.ment
shock wave study which focused on the temperature effects of the
pressure spike and/or hydrogen burn. TMIA Exs. 35 and 36. As
such, he reviewed the hydrogen burn and pressure spike event in
some depth. Moreover, ne reviewed a draft report on the actua-
tion of containment sprays at the time of the spike. TMIA Ex. 37;
Tr. 31,420; 31,422-424 (Rochino).

122. In his questionnaire Rochino answered the following:

1) He was informed at 8:00 p.m. on March 28 of the
pressure spike by means of "telephone communications
which [were] continously [sie] going on between TMI-1 &nd
Mountain Lakes Bldg...";

2) He was informed of the hydrogen explosion or
combustion on March 28, 1979 at 8:00 p.m. "by
telephone ...", apparently by means of open lines
between TMI-1 and Mountain Lakes;

3) He did not remember whether or not he was informed
or aware of actuation of the zontainment sprays or an
instruetion not to activate equipment in the reactor
building for fear of causing a spark or hydrogen burn.
TMIA Mailgram Exh. 33E.

123. At the time of this hearing, Rochino testified that he

1 Zeiter claims that he became aware of some mistakes on his
questionnaire immediately after filling it out and learned of
other inaccuracies after speaking to Lloyd. However, it appears
from the September 14, 1984 letter to Zeiter from Lloyd that his
first awareness, or at least manifested awareness of mistakes on
the questionnaire, was after the company questioned him.
Moreover, Zeiter's confirmation to the September 14, 1984 Thorpe
letter that he learned about the hydrogen explosion on Mareh 39
and not March 28 contradiets not only his questionnaire but his
ceurrent testimony as well. TMIA Ex. 32A at Att, 3.
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was not at work at 8:00 p.m. on March 28 but instead only worked
his usual 8:00 to 5:00 work day on March 28 and 29. Tr. 31,426~
427 (Rochino). He testified that he meant to say that he learned
of the pressure spike and hydrogen burn on March 30 when Wilson
set up a group tomaintain a nightly vigil by means of a squawk
box or speaker phone. Tr. 31,427; 31,432; 31,439 (Roechino).
Further, he testified that he had mistakenly characterized the
telephone communications as between Unit 1 and Mountain Lakes,
when in fact those communications were between Mountain Lakes and
the TMI site. Tr. 31,432 (Rochino).

124. The Board finds Rochino's current testimony incredible
for a number of reasons. First, Rochino is an engineer who is
in a fairly high position in the GPUSC/GPUN hierarchy. By his
own admission, he is a careful and precise engineer, and would be
expected to complete the questionnaire carefully at the time he
received it. It is simply absurd to suggest that Rochino made so
many different mistakes throughout the questionnaire when he
himself states that he took the questionnaire seriously. Tr.
31,428-429; 31,431 (Rochino).

125. Moreover, it is clear that Rochino was intimately
familiar with the subject matter of the questionnaire., It is not
ecredible that Rochino would have reviewed and perhaps commented
on detailed papers on the effects of the spike and hydrogen burn,
and then been unable to answer a question about the date on whiceh
he became aware of the spike and hydrogen burn. The Board finds
it more likely that his original answers were correct, given the
appearance of the questionnaire, Rochino's precision and care in

his work generally and in preparing the questionnaire, and his
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familiarity with the events on which he was questioned. 12

126. Furthermore, the answers to questions 1 and 3 are
identical, demonstrating to the Board some certainty in Roechino's
mind about awareness of the pressure spike and hydrogen burn on
March 28. Tr. 31,430 (Rochino); TMIA Ex. 33 E.

127. Therefore, we find that Rochino's original answer that
he was aware on March 28, 1979 of the hydrogen burn, was in fact
correct, and that he changed this answer only after being con-
vinced to do so by Licensee's attorneys. Tr. 31,445-446; 31,451;
31,453-454 (Rochino).!3

128. The final witness on this subject was Robert Boyer,
currently a TMI-1 shift supervisor, and at the time of the
accident, a Unit 1 control room operator. Tr. 31,548-549 (Boyer).
He resonded to the questionnaire as follows:

1) He learned of the pressure spike when he returned
to work on March 29 after being of f work the 28th, and

was informed by operational personnel of TMI-2
conditions;

2) He was informed about the hydrogen burn when he
returned to work on March 29 for his regularly-
scheduled shift and was briefed by operations; and

3) He recalls a briefing by operations personnel about
the pressure spike, the actuation of the containment
spray and the hydrogen burn when he returned to work on
March 29. TMIA Mailgram Exh. 33F.

12 Rochino's thoroughness is further evidenced by his explanation
of why his questionaire was turned in late. He explained to
Licensing Manager J. Thorpe, who sent him the questionnaire, that
he turned it in late because he had been on vacation.

13 Roehino testified that he, on his own, had confirmed Mr.
Thorpe's representation in his letter to Rochino of September 14,
1984 was patently untrue, since licensee attorneys stated at the
hearing that they had requested that he and other employees
verify Thorpe's letters. Tr. 31,454-455; 31,457-458; TMIA Ex. 32

ASt AYY. §.
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129. After being contacted by company attorney Lloyd, Mr.
Boyer changed his story. Since then, he has had other conversa-
tions with licensee attorneys to prepare for his deposition and
this hearing. Tr. 31,561-562 (Boyer). By the time of the hear-
ing, he had little memory about any of these events. Tr. 31,557~
560 (Boyer). The Board observes that it required thrce different
licensee attorneys to prepare Boyer for this hearing.

130. At the hearing Boyer could not remember whether, at
the time he was briefed on March 29 of TMI-2 conditions, whether
he was informed about the pressure spike, actuation of contain-
ment spray or the hydrogen burn. He could not remember how or
when he learned of the pressure spike, or how or when he learned
of the hydrogen burn. And he has simply no memory now of the
pressure spike or related events. Tr. 31,551-552; 31,556-558;
31,560 (Boyer).

131. Moreover, Bover denied that licensee attornevs had
attempted to obtain confirmation of his retraction of his orig-
inal questionnaire answers. Instead Boyer insisted that he had
confirmed his retraction entirely at his own initiative. Tr.
31,563 (Boyer). As other testimony confirmed, supra, licensee
attorneys requested these confirmations. Boyer's attempt to make
the confirmation appear as his original idea drastically reduces
any credibility the Board would otherwise attach to his testi-
mony.

132. For the reasons stated above, the Board finds Bover's
original question response, that he was informed about the

hydrogen burn on March 29 when he reported to work, accurate, and
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his current testimony non-credible.

133. We find, in summary, that the answers given by the six
individuals on their questionnaires indicate that they knew about
the hydrogen burn on March 28, or were informed upon arrival at
the plant early the next morning, to be substantiated by the
preponderance of the evidence before us. We find the partiul or
complete retractions of all these individuals non-eredible.

134. The quality of these six individuals' testimony is so
poor that we have no choice but to find that they were pressured
by company attorneys to change their testimony for purposes of
these hearings. We find the fact that licensee attorneys would
pressure employees to change their testimony on a eritical issue
before this Board, that is, whether anyone was aware of the
hydrogen burn on the first day of the accident, reflects poorly
on licensee management.

135. Moreover, the Board believes these six individuals are
a representative sample of individuals who answered that they
were aware of the hydrogen burn on the first day of the accident.
Given the extremely poor quality of these six individuals' testi-
mony, we believe that their retractions, under apparent pressure
from company attorneys, are simply not credible. Therefore, we
find that the majority of the other individuals who answered yes
to question 3(a) on licensee's questionnaire were aware of the
hydrogen burn on March 28, 1979. These include the following
individuals:

Richard Benner;

James L. Hetrick;

Ronald D. Natale;
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George L. Civijie;
Margaret Pelen
(. Richard R. Umberger;
David A. Kemble;
Thomas Riggenbach;
Donald E. Smith;
Juanita A, Gingrich;
J. K. Lionarons;
Lorraine Beeman;
Edward D. Hahn;
Matthew Joyce; and
David E. Reich.
136. The Board therefore concludes that it was general
knowledge at the site on the afternoon of Marech 28 that a hydro-

(. gen burn or explosion occurred in the Unit 2 reactor building.
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5 . Awareness of GPUSC Engineers of Fressure Spike and
“Hydrogen Burn on March 28 and 29, 1879

137. The Board finds that the GPUSC group of engineers sent
to the site on the first day of the accident learned on March 28
or early on March 29 of the pressure spike and en explosion in
the containment. They also learned through analysis of the hard
data made available to them of the hydrogen or noncondensible
gases in the primary reactor coolant system and of temperatures
greater than 2500 degrees F which would lead to the production of
hydrogen. Therefore, just as the TMI-2 operational personnel,
they properly interpreted the pressure spike in terms of genera-
tion of substantial amounts of hydrogen and core damage.

138. About 9:30 a.m., March 28, Richard Wilson called
Robert Keaten out of a meeting and told him to return to the
office because of &n accident or incident at TMI-2. Tr. 31,238
(Keaten); JME 1-C (45) at 4, Upon Keaten's return to his office
Wilson told him to make arrangements to send a group of engineers
to the site. Keeten specifically recalls sending Gary Broughton,
who was then Control and Safety Analysis Manager and responsible
for transient and accident aralysis at GPU's nuclear plants, and
his subordinate Lentz. Tr. 31,238-239; 31,071 (Keaten). See,
JME 1-C (45) at 4-5; JME 1-C (44) at 4-6; JME 1-C (47) at 11; JME
1-C (26) at 13-15; JME 1-C (95) at 46; JME 1-C (121) at 17, 45;
JME 1-C (86) at 33; JME 1-C (7) at 11, 27-28; JME 1-C (82) at 58-
58; JME 1-C (43) at 5-7; JME 1-C (49) at 2-3, 8; JME 1-C (48) at

2-5; JME 1-C (41) at 4-86.
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a. Awareness of Incore Thermocouple Temperature
Readings Greater Than 2500 degrees F.

139, James Moore, another GPUSC engineer sent to the site
kept detailed notes of the meeting at which Keaten made these
arrangements. These notes indicate that both Moore and Broughton
were given assignments. Broughton was given responsibilty for
obtaining data from the plant, to put together a sequence of
events and to address the question of whether the core was uncov-
ered. TMIA Ex. 15 at 5; Tr. 31.075-078 (Broughton). Lentz's
notes of that same meeting indicate that Broughton and he were to
collect the following types of hard data in order to compile a
sequence of events and eventually complete a computer RETRAN
analysis of the transient or accident. TMIA Ex. 8 at s Tr,
31,078-081 (Broughton). The types of hard data which Broughton
and Lentz were to colleet included the sequence of events moni-
tor; the post-trip monitor; reactimeter data; ICS record data;
alarm printer data; and utility printer data. Broughton acknow-
ledged that they "might" colleet strip chart recordings to evalu-
ate the transient. Tr. 31,078-081 (Broughton).

140. Broughton, as head of the unit, was sent personally to
the site in order that he might do an anaylsis of the accident or
transient as quickly as possible. Tr. 31,082 (Broughton). Al-
though Broughton denied that Keaten emphasized the urgency of his
task, Wilson testified during a previous interview that he under-
stood early in the morning that the incident at TMI was serious
and that GPUSC engineers needed to travel quickly to the site and
report back immediately to GPUSC headquarters. Tr. 31,083-084;
JME 1-C (45) at 5-6.
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141. Lentz was sent to the site because he had previously
worked at TMI-2 and was familiar with the site and site person-
nel. Tr. 31,083 (Broughton).

142. Moore was the first of the five GPUSC technical
personnel to arrive at TMI. He stationed himse!f at the Observa-
tion Center after his entry into the Unit 2 Control Room was
barred. TMIA Ex. 32 K at 5. He was briefed at about 5:00 p.m. by
Bensel and informed in the course of that briefing of incore
thermocouple temperature readings greater *“sn 2500 degrees F.
Moore stated that after being briefed about termperatures greater
than 2500 degrees F he understood that there was some core dam-
age. Id at 13§.“ Moore stated clearly that at "whatever time it
was that I got the information on 2500, that that would have
influenced my opinion or at least firmed up my opinion that there
had been at least some core damage." Id. at 151.

143. Moore further testified that sometime after Broughton
arrived at the Observation Center he briefed Broughton on what he
had learned up to that time. 1Id. at 71.!5 He said that he
believed that he gave Broughton all the relevant information he
had gathered to date including the incore thermocouple tempera-
ture readings greater than 2500 degrees F. Tr. at 31,102-103;
31,107,

14 Moore also stated that a high dome reading of 1000 R, also
recorded in his notes indicated to him that the reactor had
suffered potential core damage. TMIA Ex. 32 K at 126.

15 Broughton has testified and his notes would reflect that he

arrived at the Observation Center at about 5:20 p.m. Tr.
31,084; TMIA Ex. 28 at 3.
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144. Broughton has stated that that although he does not
recall such a briefing by Moore, he has "no way of disagreeing
with Jim Moore's memory." Tr. 31,092 (Broughton). Additionally,
he stated that if he had received the information he would have
passed it on to his management. Tr. 31,105 (Broughton).

145. Further, Broughton admits that he was aware on March
28, 1979, that temperatures greater than 2200 degrees indicated a
zire-water reaction would occur to produce hydrogen and that
production of hydrogen caused by one percent oxidation of the
zirconium cladding would lead to a concern as to whether the ECCS
would, from a design standpoint, operate adequately to cool the
reactor. Tr. 31,092-093 (Broughton). He also indicated that at
temperatures greater than 2200 degrees, one knows that the ECCS
had failed to provide adequate coolant and failed to perform in
accordance with ECCS eriteria. Tr. 31,177-178. (Broughton)16

146. It is clear to the Board that Broughton was aware of
superheated temperatures, and thus he knew on the evening of
March 28 that the TMI-2 core had seriously overheaied. GPUSC
engineers were also aware that a significant amount of hydrogen
had been produced by a zirconium-steam reaction. This knowledge
is important in understanding how Broughton and the other GPUSC
engineers interpreted the data which was made available to them

that evening, and during the early morning of March 29,

16 Broughton testified that he did not believe that these
temperatures or one percent oxidation of the zireconium cladding
would lead one to believe that there was no assurance that the
ECCS would work to adequately cool the reactor. Tr, 31,180
(Broughton). We believe that it is clear that the ECCS eriteria
provide for no more than one percent oxidation of the cladding.
10 CFR 50 46. See, TMIA Appendix A; Tr. 31,180 (Broughton).
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b. Awareness of Pressure Spike, Explosion in
Containment Building, and Actuation of Containment
Sprays.

147. 1Included in the data available to them was information
from George Kunder. Kunder briefed Broughton, Moore and Lentz at
about 6:00 p.m. on March 28 about the status of the reactor.
Moore and Broughton took notes of that briefing. TMIA Ex. 15 at
10; TMIA Ex. 28 at 6. JME 1-C (49) at 5; JME 1-C (48) at 5, 6;
JME 1-C (50) at 5.

148. After that briefing Lentz returned with Kunder to the
Unit 2 control room in order to gather data for the GPUSC group
to review and analyze. Tr. 31,114-115; 31,118 (Broughton):
32,986 (Lentz). Lentz left to go into the control room around
7:00 or 7:30 p.m. Tr. 31,118 (Broughton). Lentz stayed until
about midnigh in the Unit 2 control room. JME 1-C (47) at 9:
Tr. 31,119 (Broughton). Lentz recalls staying until around 11:00
p.m. Tr.32,996 (Lentz)

149. Lentz testified to the NRC in 1979 that he gathered
together and xeroxed 12 hours of alarm printout. JME 1-C (47) at
7. However, at a deposition taken by TMIA on October 15, 1984,
Lentz denied gathering together any of the alarm printout. He
made this denial even though only one month prior to this deposi-
tion he had told licensee attorneys, who had provided this infor-
mation to TMIA in a discovery response, that he had collected
four hours of alarm printout. Lie. Mailgram Exh. 2 at 51-52, 54-
JME 1-C (47) at 16-17,

150. Further, at the time he testified before this Board on



January 9, 1985, he again changed his testimony, stating that he

brought back some portion of the alarmprintout, but not 12 hours
worth. Lentz conceded this point only after being confronted
with notes taken by Julien Abramoviei on March 28, 1979, whieh
indicated that a portion of the alarm printout from 8:09 to 11:17
a.m. on March "8 was available to Abramovici on that date. See,
Tr. 33,025-026.

151. Because Lentz shifted position at least three times in
the course of these proceedings, we have no choice but to credit
his earliest testimony to the NRC, closest in time to the events
and thus objectively most reliable, whiech indicates he brought
back 12 hours of alarm printout to the Observation Center. We
also assume that included in such a stack was the eritical 1:50
p.m. portion showing the alarms actuating at the time of the
pressure spike.

152, Moreover, we believe that Lentz photocopied the re-
actor building pressure strip chart while in the contrel room
during the evening of March 28. 1Illjes' early testimony confirms

that he believed someone photocopied the strip chart during the

late evening of March 28 and his testimony suggests that it was
xeroxed by a GPUSC engineer. JME 1-C (36) at 9; JME 1-C (127) at
11.

153. It appears to the Board that if, as Illjes testified
close in time to the accident, a photocopy was made of the pres-
sure spike strip recorder, it must have been Lentz who made the
photocopy. Lentz was the only individual, with appropriate cor-

porate authority to do so, who was actively involved during the
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evening of March 28 in photocopying hard data from the Unit 2
control room.

154. Dieckamp testified that he did not believe Illjes'
testimony that the strip chart was xeroxed on the evening of
March 28, because "the physical evidence demonstrates the chart
was not removed " until Marech 29. Dieckamp ff Tr.28,316 at 14.
Dieckamp based his conclusion on an analysis similar to one found
in the so-called "Frampton Memorandum" JME 1-C (107) whieh con-
cluded that the strip chart could not be removed from the record-
ing machine without disrupting the recording trace. Frampton
also determined that the strip chart appeared to have been re-
moved at noon on March 29. See, JME 1-C (107) at 56-62.

155. However, the testimony from both Richard Brill, & lead
instrument and control engineer and expert witness for Licensee,
and Lentz, who was familiar with the strip chart recorder at TMI-
2, demonstrates that the reactor building pressure strip chart
could have been removed during the evening of Marech 28 without
causing more than a minor disruption of the recording trace.
Lentz Dep. ff. Tr. 29,708; Brill ff. Tr. 31,610,

156. Moreoever, Brill testified that it was possible to
remove a portion of the chart and tape the chart back together in
& manner so that it would continue to move onto the take-up roll.
Id. at 4.

157. Upon questioning from TMIA counsel he identified a
slight dip at or around midnight on both the wide-range and
narrow-range recocrdings on strip echart B, TMIA Ex. 41; Tr. 31,625

(Brill). Brill found no similar corresponding dip at that same

58



time around the midnight time period on strip chart A, TMIA Ex.
42. Tr. 31,626 (Brill). The Board members observed the same
anomalies in the originals copies of the two charts as did Brill.
Tr. 31,629-630 A. Brill seemed 1o agree that if there were a dip
on one chart but not on the other, it might indicate that the
anomalies on the first chart were caused by some disturbance
other than a pressure excursion. Tr. 31,614 (Brill).

158. Further, Brill testified that the pressure strip re-
corder was cut in three pieces prior to the time it was miero-
filmed on May 2, 1979. Tr. 31,636 (Brill). Since licensee has
provided no reason whatsoever for the cutting of the pressure
spike strip chart, it is a reasonable inference that the chart
was cut at some time before the strip chart paper ran out at
about noon on March 29. If the strip chart were in fact removed
at noon on March 29 there would be no reason to cut and mutilate
this particularly valuable piece of evidence, especially prior to
its mierofilming on May 2.

159. We give no weight to Brill's speculation that the
chart was not cut and taped together, prior to the time of the
taping for microfilm on May 2. Brill ff. Tr. 31,610 at 4. As
TMIA pointed out during questioning of Brill, extra tape appeared
on the back side of the chart which does not currently hold the
chart together, Tr. 31,646; certain portions of the strip chart
are folded over at the point where the chart is taped at the 2:00
a.m. taping, Tr. 31,642-643 (Brill); and portions of the wheel
runs are torn and disturbed between 10:00 p.m. and 2:00 a.m. to a
much greater degree than the portion of the chart after 2:00 a.m.

Tr. 31,643. Brill also admitted that in the ordinary course of
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business these strip charts are not cut. Tr. 31,651 (Brill).

160. The Board therefore concludes that the strip chart was
removed sometime before the paper ran out at noon on Mareh 29,
and was taped back together prior to mierofilming on May 2.
Further, it was most likely removed and photocopied by Lentz or
at his direction on the evening of March 28.

161. The Board finds added support for this conelusion in
the fact that Lentz was responsible for preserving analog data,
including the strip charts on March 28. JME 1-C (47) at 14. We
are unconvinced by Lentz's current attempts to deny that he held
such responsibility on Mareh 28. Tr. 32,997-002 (Lentz). Final-
ly, we find other indications that the GPUSC engineers in the
Observation Center on the evening of March 28 and early morning
of Mareh 29 had available to them information about plant condi-
tions at 1:50 p.m., which could only have come from the alarm
printout and the strip chart. As stated earlier, Abramovici's
notes indicate that he reviewed a portion of the alarm printout
for the middle time period of the transient. Tr. 33,025 (Lentz).

162. In addition, Broughton made certain plots of data
during the evening of Mareh 28 or earlymorning of Marech 29 frem
the "hard data" which Lentz brought back. One of the plots
indicates that although the majority of data was taken from the
post-trip monitor, certain data indicating the time of the ES
signal had to be taken from the alarm printout. Tr. 31,121-123
JME 1-C (50) at 8; JME 1-C (48) at 7, 10.

163. Finally, Abramoviei answered during discovery in this
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proceeding that on March 28 he became aware of actuation of

containment sprays. TMIA Ex. 32A at 4. Abramoviei was located in
the Observation Center and had access to the hard data which
Lentz brought back from the Observation Center.

164. Moreover, Mike Morrell, located in Parsippany, who
served as interface for those GPUSC engineers on the site and
management in Parsippany stated that on March 28, 1979, he was
aware of actuation of the containment sprays. Ibid.; JME 1-C (42)
at 6-7. The Board believes that it could only be from transmis-
sion of this information from those GPUSC engineers at the Obser-
vation Center that Morrell could have learned about the spray
actuation. Therefore, we find that Abramovieci and Morrell must
have had access to the pressure spike's alarm printout and
learned that the containment sprays were activated.

165. We also find it inconceivable that if the GPUSC engi-
neers reviewed the alarm printout for the time around the pres-
sure spike at 1:50 p.m., they would not have learned of the ES
signal and the wide range of alarms which became actuated at that
time. Moreover, we believe they had at least the same depth of
knowledge to analyze the alarm printout as Richard Bensel, who
was able to understand the significance of the spike upon seeing

this data. TMIA Ex. 32 E at 4.

17 The Board finds Broughton's deposition testimony that the ES

actuation time came from the alarm printout more convineing than
his testimony during the hearing that it may have come frem the

SOE monitor.
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166. Indeed, notes taken by Robert Keaten during a conver-
sation with Broughton, apparently on the morning of Marech 29, in
which there is the notation "explosion in containment,” confirms

this hypothesis. TMIA Ex. 10 at 13.
e. Conelusion

167. The Board concliudes that the group of GPUSC engineers
sent to the site early on March 28 in order to analyze the
accident and provide technical support learned of the explosion
in the reactor building sometime during the evening of March 28
or early morning of March 29, and interpreted it to indicate the
release of hydrogen or noncondensible gas into the primary reac-
tor coolant system. This supports our finding that the hydrogen
burn was common knowledge at the TMI site on Mareh 28, and was

interpreted to signify core damage at the time it occurred.

B. Conclusion Concerning False Statements in the

168. It is clear that the significance of the pressure spike
was understood at the time of its occurrence on the afternoon of
March 28. GPUSC engineer Gary Broughton stated that operators
coming off-site for debriefings in the Observation Center!® spoke
of the hydrogen explosion. JME 1-C (48) at 19. Similarly, Shift
Supervisor Zewe testified that hydrogen was discussed as the
cause of the spike by early morning, Mareh 29 -- significantly

before the Licensee acknowledges such recognition. JME 1-C (119)

18 The operator debriefings are explained at JME 1-C (49) at 5;
JME 1-C (31) at 4; JME 1-C (48) at 11; JME 1-C (121) at 46.
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at 42-43; JME 1-C (4) at 59-68, 73-74, 130; JME 1-C (5) at 6-9,
73, 147, 194-195; JME 1-C (143) et 1-2, 54-92, 96-97.

169. We find that both the site operations personnel oper-
ating TMI-2 on March 28, licensee personnel generally present at
TMI-2 on March 28, GPU Service Corporation managers in Parsip-
pany, and those sent to the site to analyze the accident, inter-
preted the pressure spike which occurred in the TMI-2 containment
building at 1:50 p.m. to indicate a hydrogen burn, and some core
damage. Therefore, we find that Dieckamp's mailgrah, whiech con-
tains the statemeit that no one interprreted the pressure spike
or containment sprays in terms of core damage, is inaccurate and
false.

170. We also conclude that Dieckamp's statement that no one
withheld any information concerning these events, is inaccurate
and false. NRC officials at NRC headquarters in Washington and
in Bethesda did not become aware of the hydrogen detonation until
Mareh 30. JME 1-C (4) at 60-61. Commonwealth of Pennsylvania
officials, including Lieutenant Governor William Seranton, Jr.,
who were briefed in Harrisburg one hour after the detonation,
were not informed of the hydrogen burn until Mareh 30. JME-1 C
(143) at 57; JME 1-C (142) at 44.'% Thus, we find the mailgram

to contain significant, false information.

19 The significance of this withholding of information can not be
overstated. Both Commisioners and the NRC Staff manning the
Emergency Response Center indicated that they would have ordered
an evacuation if they had been informed of the hydrogen burn at
the time it occurred. JME 1-C (4) at 110. On the basis of less
serious indications about the reactor's status, the Commission
did move to recommend a precautionary evacuation on March 30. JME

1-C (4) at 68-70, 82-84, 110; JME 1-C (143) at | n.2; JME 1-C
(107) at 55-56.
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I11 DIECKAMP KNEW AT THE TIME HE SBNT THE MAILGRAM ON
MAY §,71979 THAT THE MAILGRAM WAS INACCURATE AND
coﬂn’fnm'mmm*mn STATEMENTS .

A. The Purpose of the Mailgram

171. On May 7, 1979, a congressional delegation visited
TMI-2. In the course of this site visit, James Floyd, Supervisor
of Operations for Unit 2, pointed out to members of the delega-
tion, which included members of Congress, staff of the House
Committee on the Interior and Insular Affairs, and NRC Commis-
sioner Vietor Gilinsky, that the reactor building pressure strip
chart which recorded the pressure spike was in view of control
room personnel at the time the spike occurred. Mr. Floyd stated
that NRC inspectors in the control room at the time viewed the
spike. He stated further that the actuation of the containment
sprays indicated the spike was real because at least two indepen-
dent pressure sensors were required to cause its initiation.

172. On May 8, 1979, the New York Times printed an article
deseribing Floyd's briefing and stating that although control
room personnel and NRC inspectors were aware from the spike that
the core was seriously damaged they did not report the damage for
two days to the NRC. Dieckamp ff. Tr. 28,314, at 28,316-U.

173. Dieckamp wrcte a mailgram the next day to Congressman
Morris Udall, Chairman of the House Committee on the Interior and
Insular Affairs, with copies to NRC Commissioners Gilinsky and
Richard Kennedy. Id. at 28,316-V; JME 1-C (29) at 190-191. Ae-
cording to Dieckamp, he wrote the mailgram to correct what he
perceived as "misinformation in the New York Times article." 1d.

at 12,
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. 174. During the hearings, Dieckamp claimed that the mail-

gram was not intended to have any official regulatory purpose.

Tr. 28,752 (Dieckamp). We reject this testimony. Dieckamp sent

the mailgram to Commissioner Gilinsky who was on the site tour,

and to Commissioner Kennedy, who used it at a later time to ‘

answer certain questions posed by the House oversight committee.

JME 1-C (29) at 190-191.
175. Dieckamp denied sending the mailgram to any Commis- ‘

sioner other than Gilinsky, until confronted with the copy he

sent to Commissioner Kennedy. Tr. 28,962-964 (Dieckamp). More-

over, a draft of Dieckamp's mailgram indicates that he intended

to send it to all NRC Commissioners. TMIA Ex. 14; Tr. 28,752-754
(Dieckamp).

|
|
\
. 176. The Board finds, therefore, that Dieckamp intended to |
use the mailgram to convince at least two Commissioners that the
licensee did not withhold information about the spike and hydro-
gen burn from the Commission for two days. We have determined
that this statement by Dieckamp is a material false statement.
See, Section 11, supra. Moreover, it appears that Dieckamp sent
it to Commissioner Gilinsky because of discussions he held with
Gilinsky on the site tour during which Gilinsky expressed concern
that licensee had not reported information about the accident to
the NRC in a timely fashion. Tr. 28,755 (Dieckamp).
177. Moreover, it was clear to Dieckamp that the NRC con-
sidered the mailgram to be submitted to the ageney for regulatory

. purposes when, during a Commission meeting held on October 14, i
1981, Commissioners questioned him on the mailgram and its inae-
\



curacies. Additionally, the NRC Staff included it as an issue to
be investigated in its information flow investigation. Finally,
if Dieckamp had any doubt that the Commission considered or
relied on the mailgram, that doubt should have been erased when
this Board included it as an item necessary for resclution of
Board Issue 10. See Section I, supra.

178. We conclude that the Dieckamp mailgram was intended to
be, and was in fact treated as, a statement by licensee to the
NRC to convince ageney officials that licensee had not withheld
information about the single most significant event occurring on

the first day of the accident.

ckamp's Knowledge of the Interpretation of the
ssure Spike by Plant and Corporate Staff

LR R R, R, R _——_——— - - -~ ————————

179. Dieckamp was in Harrisburg on Mareh 28, 1979, for a
meeting with the Pennsylvania Publiec Utilities Commission ("PUC")
on business unrelated to TMI-2, He admitted to only a few con-
versations during the morning of March 28 about the then ongoing
accident or transient at TMI-2. Dieckamp, Tr. ff. 28,318 at 5-7.
On cross-examination Dieckamp explained that during his first
conversations with Walter Creitz and Robert Arnold around 9:00
a.m. on March 28 he learned generally about certain parameters of
the reactor whieh he described in previous interviews. Tr.
28,381-383; TMIA Ex. 3; JME 1-C (66) at 122; JME 1-C (86) at 3-5.

180, It appears to this Board that Dieckamp was informed in
his eonversations with Arnold and Creitz of the possibility of

offsite radiation releases. Moreover, his testimony that he did



not understand how radiation releases could oceur if the emer-
gency core cooling system ("ECCS") had operated properly, indi-
cates that he was aware of the significance of this information.
JME 1-C (66) at 123; JME 1-C (86) at 4.

181. At about 11:00 a.m. Dieckamp attended a briefing by
the Lieutenant Governor at which a generally optimistie picture
was given of TMI-2. A short time after that briefing he spoke
with either Creitz or Arnold. Dieckamp testified that he does
not know whether in this conversation he learned of offsite
releases above background levels. Tr. 28,389-390 (Dieckamp). He
insisted that he did not learn at any time of specific reactor
parameters on the first day of the accident, nor of the strat-
egies being used to stabilize the reactor that day. Tr. 28,402
(Dieckamp).

182, Dieckamp further testified that he attempted to attend
licensee's briefing of the Lieutenant Governor scheduled for
about 2:30 p.m. because he wished to learn about the plant's
status. When state officials did not permit him to attend, he
testified that he merely greeted Met-Ed officials Herbein, Miller
and Kunder on the steps of the State Capitol and a short time
later continued on his way back to Parsippany. Dieckamp testi-

fied that he made no other attempt to contact site personnel to

determine the status of the plnnt.20

20 Dieckamp did admit on eross-examination that apparently he had
& conversation with Arnold around 3:00 p.m. since Arnold
previously testified to that fact. Tr. 28,405-406 (Dieckamp); JME
1-C (26) at 28. Dieckamp continues to argue, however, that
Arnold in this conversation, did not eonvey any knowledge of
information to him about specifie parameters of the troubled
reactor. Tr. 28,406 (Dieckamp).
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183. Dieckamp testified that he returned by car to Persip-
pany, although he testified on at least one prior occasion that
he did not remember whether he had driven or flown back to his
home in New Jersey. Tr. 28,406; JME 1-C (66) at 13; JME 1-C (86)
at 13,

184. He also testified that he remembers that he returned
to his home alone, although the company informed him, in prepara-
tion for this hearing, that two other individuals accompanied
from Harrisburg to New Jersey. Tr. 28,406-407.

185. Dieckamp stated that the only thing he remembers about
the time after he left the State Capitol, and before he arrived
home in New Jersey that evening, was a radio communiecation in
which Lieutenant Governor Scranton stated that the TMI-2 accident
was more serious than the company had previously indicated.
Dieckamp understood that Scranton meant the Company had misled
the Commonwealth, and was shocked when he heard this news. Yet,
according to his testimony, he made no attempt to investigate or
inquire into the situation, but "econtinued on [his] way home."
Tr. 28,408-410 (Dieckamp).

186. Dieckamp claimed that he had no direct recollection of
any of his actions from 2:30 p.m. in the afternoon until he
returned home, a period he described as a "time gap." Tr. 28,892
(Dieckamp) .

187. Dieckamp testified that he spoke to Arnold in the
evening, after returning home, and learned that site personnel
had taken the plant solid and started a reactor coolant pump.
Remarkably, Dieckamp claimed that he had not discussed any speci-

fie plant conditions with Arnold at that time. Tr., 28,410



(Dieckamp).

188. The Board finds this testimony to be non-credible,
especially when juxtaposed with the testimony of Herbein, Miller
and Kunder who have similar "time gaps" concerning the afternoon
of March 28. See, infra.

189. Dieckamp was extremely involved in TMI-2 prior to the
time of the accident and more than usually knowledgeable about
the plant for a corporate executive at his level. Tr. 30,380-381
(Herbein); 28,612-615 (Dieckamp). Dieckamp direectly supervised
Arnold and William Verrochi when they headed the design and
construction group building TMI. During the construction of TMI
Dieckamp kept himself informed about problems which occurred and
attended meetings on specific programs and contracts with major
contractors. Because of his background and interest in the
technical issues which arose during the construetion of T™I,
Dieckamp often communicated with Herbein directly even though he
was not Herbein's supervisor. Tr. 28,613-615 (Dieckamp).

190. Prior to ecoming to GPU, Dieckamp worked for over 20
years at Rockwell International (or its predecessor North Ameri-
can Aviation), serving for three years as President of Atomies
International, a Division of Rockwell. Dieckamp ff Tr. 28,316 at 2.

191. The Board finds incredible Dieckamp's professed lack
of interest in the ongoing accident at TMI-2, in light of his
extensive experience in nuclear technology, his special interest
in TMI since 1973, his involvement in bringing outside technical
support to assist in the "recovery efforts,” and his extensive
testimony about the accident to state and national governmeﬁtul

bodies concerned with the acecident. Moreover, we cannot believe



that Dieckamp, who wes so disturbed about the May 8, 1979 New
York Times article that he wrote a mailgram to both Congressman
Udall and two NRC Commissioners, would sit by calmly while the
Lieutenant Governor told a national audience that Metropolitan
Edison had misled the publie about the seriousness of the TMI-2
accident.

192. Fyrthermore, the testimony of Walter Creitz, former
Met-Ed President, indicates Dieckamp was informed of off-site
radiation above background levels and later misrepresented to the
PUC that there were no such measurements. The Board finds that
Dieckamp's misrepresentation to the PUC about the seriousness of
the accident seriously damages his credibility. Specifically,
Creitz stated that he so informed Dieckamp in a conversation
prior to noon on March 28, 1979. This was the second meeting he
held with Dieckamp that morning, of offsite releases above back-
ground levels. Creitz believes that he probably mentioned a
reading of 3 MR/hour. Creitz Dep. ff. 29,708 at 25-29.
Dieckamp's notes for March 28 indicate that he was told of the 3
MR/hour reading by Creitz since this figure appears immediately
to the right of Creitz' phone numbers. TMIA Mailgram Exh. 3 at 2.

193. In addition, it appears that the NRC, in a Preliminary
Notification issued on March 28, stated that at 10:45 a.m. radia-
tion levels of 3 MR/hr had been detected 500 yards offsite. JME
1-C (143) at App. F. Therefore, site personnel did have informa-
tion which they passed to the NRC of offsite releases of 3

MR/hour. measured at 10:45 a.m. The Board finds eredible Creitz’
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testimony that he informed Dieckamp sometime prior to Dieckamp's
second statement to the PUC around 11:30 a.m. of offsite re-
leases. Dieckamp told the PUC at 11:30 a.m., after speaking to
Creitz, the foilowing: "There is no evidence of any radiation
that is detectable above the background levels in the area."
TMIA Ex. 4 at 2; Tr. 28,398 (Dieckamp). It is clear to the
Board that Dieckamp had available to him information indicating
offsite releases above background. Yet he told the PUC without
qualification that there were no such releases.?!

194. We find Dieckamp's misstatements to the PUC during the
morning of March 28, 1979, weigh heavily in our decision not to
ecredit his testimony about discussions between himself and site
personnel later that day. Dieckamp claims he met Herbein, Miller
and Kunder on the steps of the State Capitol around 2:30 p.m.,
after he was excluded from the briefing of the Lieutenant Gover-
nor. Although he testified that he spoke to the three gentlemen,
his only memories of that conversation are that he expressed
concern about the absence of senior people from the site, and
gained an impresion that the plant was in a stable condition.
Dieckamp ff Tr. 28,316 at 7.

195. Herbein and Miller, in almost identical language,

21 Dieckamp's first statement to the PUC at 9:00 a.m. omits
information about the seriousness of the TMI transient. Al though
he did know of some off-normal radiation reiecases and had some
question about the proper functioning of the ECCS, he stated:
"All the indications that we have are that the plant is safely
shut down. I am unaware of any impact or release which would
have an interaction with the general publiec in the environ to the
plant." TMIA Mailgram Exh. 4 at 2.




describe their conversation with Dieckamp on the steps of the
State Capitol. Herbein says all he remembers about the conversa-
tion is "Mr. Dieckamp asking who was back at the Island minding
the store. And, in addition he indicated that they wanted to
talk to me during the briefing, that apparently they didn't want
to talk to him." Tr. 30,378 (Herbein).

196. Miller stated that he could not remember any of the
conversation he held with Kunder and Herbein on the way to the
State Capitol, and all he could remember about the brief discus-
sion with Dieckamp was that Dieckamp "asked me who is minding the
store..." Tr. 30,214 (Miller). Kunder has no recollection of
this encounter other than "a sense of urgency or promptness on
the part of Mr. Dieckamp to have us go in and brief the Gover-
nor..." Tr. 30,071 (Kunder).

197. It is not eredible that all four participants in this
discussion, including the three Met-Ed officials with the best
understanding of the TMI-2 accident, would remember nothing about
the conversation except an off-hand remark by Dieckamp. Further,
we do not credit Dieckamp's testimony that he did not ask ques-
tions about the status of the reactor, and that Herbein or Miller
did not tell him about the specifie plant parameters. Tr. 28,402
(Dieckamp); 30,215 (Miller); 30,378-379 (Herbein); 30,070-071
(Kunder).

198. Not only was Dieckamp particularly interested in TMI,
he would likely be one of the GPU officials kept most completely
informed about an incident of this magnitude. Given his deep

involvment in TMI after the accident, inecluding his admitted
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involvment in bringing offsite technical support to the site, we

do not believe Dieckamp would adopt suech & nonchalant attitude
toward the on-going accident while he was in Harrisburg.
Dieckamp ff Tr. 28316 at 9-11.

199. Dieckamp stated that he wanted to attend the briefing
of the Lieutenant Governor scheduled for 2:30 p.m. because he
wanted to learn about the incident. Yet he made no efforts,
according to his testimony, to obtain the information first-hand,
either from Herbein, Miller and Kunder after they completed their

briefing of the Lieutenant Governor, or from other site person-~

nel. Tr. 28,403-405 (Dieckamp). The Board does not believe
Dieckamp would attempt to obtain information about the status of
the reactor from a briefing of Conmonwealth officials rather than
directly from those within his company, nor that he would simply
give up his attempt to obtain the informaiicn once exeluded from
the Commonwealth briefing.

200. Equally striking to the Board is the "time gap" whieh
appears to exist in the recollections of Dieckamp, Herbein,
Miller and Kunder. Dieckamp stated that other than hearing the
radio commentary from the Lieutenant Governor he has a "time gap"
from 2:30 p.m. until Wednesday evening when he returned home to
New Jersey. Tr. 28,892 (Dieckamp). Herbein said he does not
remember much about the trip back from the briefing to the site.
He assumed Miller managed to go back to TMI and to the control
room, and he to the Observation Center -- and he could not remem-
ber whether Miller and Kunder stopped at the Observation Center
on the return. Tr. 30,382-383 (Dieckamp). Miller testified that

he had absolutely no memory of the time when he left the State
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House until the time he returned to the site other than getting
out of the car at the processing center. Miller stated that he
could not remember anything about the ride back ineluding whether
Herbein and Kunder returned with him. Tr. 30,220 (Miller) Kunder
testified that the time period after he left the Lieutenant
Governor's briefing was "somewhat of a blank. You are talking
about an hour or two or three that I don't specifically recall
my, you know, exactly what I did." He also stated that he did
not have "any recollection of just where I went, but I do know |
returned back to the TMI area, probably into the plant, but I
can't recall that particular time period with any degree of
elarity." Tr. 30,072-073 (Kunder).

201. The Board does not believe that Herbein, Miller and
Kunder have no better memory of the one and one-half to two hours
from the time they completed the briefing until the time they
returned to the site. Their testimony is especially incredible
if one believes that Miller protested leaving the site in the
first place. Moreover, an hour and one-half would be an unusual-
ly long period of time for the ride back to the site. It is not
eredible that Dieckamp would have a similar "time gap" during
which he cannot remember whom he was with, whether he drove or
flew back to New Jersey, or anything to do with the event other
than one radio news brief whieh he allegedly ignored.

202. The evidence brought before us about Dieckamp's deep
involvement in TMI both before and after the accident lead us to
econelude that Herbein and Miller briefed Dieckamp on the status

of the reactor at some time during the afternoon of Mareh 28,
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This briefing necessarily would include informing him of incore

thermocouple temperature readings greater than 2200 degrees F,
and the hydrogen burn whieh had occurred only a short time prior
to Miller's departure from the site.

203. We also find that Herbein misrepresented information
to the Lieutenant Governor during the afternoon briefing. This
further discredits his and other Met-Ed officials' testimony that
they did not know about the pressure spike at the time of the
briefing and did not convey that information to Dieckamp.

204. Herbein stated in this briefing that Met-Ed had mea-
sured no offsite radiation releases even though he and Met-Ed
officials knew that such measurements had been made. JME |-C
(142) at 42. Herbein testified in this hearing that if he had
known of offsite releases he would have told the Lieutenant
Governor, but that he was not sure that Met-Ed knew of such
releases. Tr. 30,374-375 (Herbein) However, as discussed above,
Creitz testified that sometime before noon he was informed by
Unit 2 eontrol room personnel of offiste releases whieh he re-
ported to Dieckamp. Creitz Dep. ff. Tr. 29,708 at 24,

205. Moreover, the NRC's preliminary notifiecation confirmed
that such measurements had been made at 10:45 a.m. Therefore,
the Board helieves that Herbein and Miller knew of these measure-
ments and misrepresented the situation to Commonwealth officials
by denying such offsite releases.

206, If, as we believe, Herbein and Miller told Dieckamp
About the pressure spike and hydrogen burn on March 28 he inten-
tionally made false statements in his mailgram when he stated

that no one understood the significance of the pressure spike and
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containment sprays on March 28.

C. Broughton-Keaten Communication with Dieckamp

207. Even if we find that Dieckamp was not informed of the
hydrogen burn and incore temperatures exceeding 2500 degrees F by
Merbein and Miller on March 28, we believe the GPUSC engineers
who were sent to the site informed Dieckamp through Robert Keaten
early on March 2. of the hydrogen burn in the containment build-
ing, and of the hydrogen or noncondensible gases present in the
pressurizer. Therefore, Dieckamp knew on March 29 that GPUSC
engineers sent to the site had interpreted the pressure spike to
be a burn or explosion of hydrogen produced from the zirc-water
reaction,

208. It is necessary first to establish the reporting
relationships which existed between the GPU Service Corporation
group sent to the site on March 28 and GPU headquarters in Par-
sippany. According to Broughton he continued to report to his
immediate supervisor Keaten until Richard Wilson came to the site
to set up a formal organization. At that time he began reporting
to Wilson. Tr. 31,128 (Broughton); TMIA Ex. 31 at 93-94.

209. Wilson arrived on site during the afternoon of Mareh 29
and chaired the first meeting of the Task Force held at 3:30 p.m.
in the Processing Center. TMIA Ex. 18 at 3. Therefore, we assume
that Broughton maintained his usual reporting relationship to
Keaten until Wilson arrived on site during the afternoon of Mareh

29 to set up the formal Task Forece group, directed by Dlocknmp.’z

22 Broughton contends that when he spoke about a formal
organization in his deposition he was talking about the formal
organization set up on Marech 30 to provide direct support for
plant operations. Tr. 31,139 (Broughton). However, it is clear
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210. The Board finds, therefore, that Broughton maintained
a formal reporting relationship to Keaten only through the morn-
ing of March 29, and beginning that afternoon, reported directly
to Wilson who arrived at the TMI site to set up the Task Force.

211. As stated in Section II (A)(4), supra, Broughton was
aware of incore thermocouple temperature readings greater than
2200 degrees F which would lead him to believe that a zire-water
reaction had produced significant amounts of hydrogen, and that
the 28 psi pressure spike recorded in the reactor building was
caused by the combustion of that hydrogen. As explained below,
we believe that Broughton reported these findings to Keaten who
in turn reported them to Dieckamp on the morning of March 29.

1. Broughton Reported to Keaten

212. Broughton has testified that he cannot remember
whether he reported to Keaten anytime on March 28 or March 29,
Tr. 31,125-126 (Broughton). However, Broughton admits that as a
matter of routine he would have reported back daily to his
management. Tr. 31,127; 31,132; 31,204. Given Broughton's ex-
planation in his deposition that he reported to Keaten through

the morning of March 29 and thereafter to Wilson, we coneclude

—————————————— —— ————

that there was no such organization formed on Marech 30, and what
Broughton was roforrln? to both in his deposition and in his
tclt,mony in this hearing was the Task Force which Wilson headed
whieh was divided up into two sections: Evenis Analysis and
Recovery Planning. TMIA Ex. 18 at 3. In fact, Broughton states
this explicitly later in his testimony when he testified his
funetion did not echange much with the more formal organization
since he was merely assigned to work in the Events Analysis
section. Tr. 31,158 (Broughton). He also mentions that at the
time the more formal organization was set up "we planned to begin
interviewing operators..." 1Ibid. This decision was made at the
Task Force meeting during the afternoon of Mareh 28.
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that any reports made to Keaten would have occurred prior to the
first meeting of the Task Force at the TMI site at 3:30 p.m. on
March 29.

213. Keaten's notebook contains one set of notes with the
following notation at the top of the page: "TGB call
3/29/179?/3/301". The original of these notes indicates that "TGB
call 3/29/79" appears in the same color blue ink as the notes
themselves. The rest of the notation, including the question
mark and the second date 3/30, appear in red ink. Keaten testi-
fied that "TGB call 3/29/79" was written at the same time as the
notes themselves for that entry. lie further testified that he
added the second date in red ink some time prior to turning the
notes over to NRC investigators because he believed that he had
placed the wrong date on the notes when he originally wrote them.
TMIA Ex. 10 at 11; Tr. 31,260-31,261; 31-271 (Keaten).

214. Keaten further testified that he wrote the first three
pages of these notes to record information he obtained from a
telephone call from Broughton. Tr. 31,262;31,265 (Broughton).
The first notation states "HD at 10:45 Airport". This apparently
refers to Dieckamp's arrival at the Harrisburg airport, Tr.
31,13% (Broughton) The second entry is "1:00 Senators-briefing".
According to Broughton, this refers to the congressional briefing
which was conducted in part by Dieckamp during the afternoon of
Mareh 29. Tr. 31,139 (Broughton).

215. The Congressional briefing which was conducted during
the afternoon of Mareh 29 took place around 2:30 p.m. according

to the Rogovin Report. Tr. 31,310 (Keaten); JME 1-C (106) at 841.
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216. The third entry, which continues onto the following
page, is "S.0.E." which means Sequence of Events. Following this
title is echronology of the major events occurring on March 28,
ending with the notation "Finally 7-8 p.m. «..pump started". On
the next page, immediately following is an entry which appears to
follow the sequence of events, "Present Status". Under present
status the following appears:

Bubble in reactor
Non-condensables in Pressurizer

-=lots-
Explosion in containment
1000 ft3 [at] 1000psi 280 degrees F 260-280

Could be 100,000 ft3
TMIA Mailgram Exh. 10 at 11-13.

B217. roughton has testified that on March 29 he was aware
of all the information which appears under the seetion Sequence
of Events, but not the information whiech appears under "present
status”. Tr. 31,141 (Broughton); TMIA Ex. 31 at 70-71.

218. We find that the preponderance of the evidence indi-
cates that Broughton and the other GPUSC engineers at the Obser-
vation Center on March 28 and through the early morning of March
29, obtained data sufficient to compile the Sequence of Events as
well as the evaluation of the present status which appears in
Keaten's notes under the March 29 entry.

219. For example, it appears likely that through the hard
data brought by Lentz back to the Observation Center, Broughton's
group learned of the pressure spike and hydrogen burn in the
containment building at about 1:50 p.m. This data included the
alarm printout and copies of the pressure spike strip chart., See

Section Il (a)(4), supra.

79



. 220. Prior testimony also indicates that there were discus-
sions among the Broughton group engineers ahout the possibility
of a bubble in the reactor vessel. JME 1-C (48) at 6 (Brough-
ton); JME 1-C (47) at 14-15 (Lertz).

221. Finally, we believe that the information available to
the GFUSC engineers would lead them to believe that any bubbles
which remained in the primary reactor coolant system by the
morning of March 29, 1979, and which had not been collapsed after
& reusctor coolant pump was started on the evening of March 28,
were composed of hydrogen or non-condensible gas. Therefore we
believe that they knew by the morning of March 29 that the bub-
bles which remained in the systeri, including those in the pres-
surizer, were noncondensible gas and not steam. Tr. 28,472-478

. (Zebroski).?23

222. The Board concludes tha: pages 11 through 13 of the
Keaten notes are notes of a conversaiion Keaten held with Brough-
ton on the morning of Mareh 29. The nmost compelling evidence
supporting this conclusion is the fact that Keaten wrote down the
date of March 29 at the time he wrote down the notes. Second, we

believe that Broughton and others in his group had obtained all

23 There are two other indications from Keaten's notes that they
were written on March 29 and no't on March 30. First, the
calculation of the volume of gas in the primary system, either
1000 or 2000 cubic feet, is a much rougher calculation than that
made by William Lowe and Moore during the night of March 29. See
TMIA Ex. 7 at 1, which contains a notation that there had been
1500 cubic feet of noncondensable gas calculated in the pressure

vessel and pressurizer; Lowe, f!. tr. 28,151 at 12,

' Secondly, the primary system pressure and temperatures which
are noted under "Present Status" are those which were measured at
least as early as 1:30 p.m. on March 29, and probably during the
early morning of Mareh 29. TMIA Ex.2 at 5; Tr. 31,148
(Broughton).



the information in these notes by Thursday morning. Third, it
appears that the purpose of Broughton briefing Keaten was to
assist in preparing Dieckamp to travel to TMI on Thursday.

223. Clearly the first two items record Dieckamp's schedule
for Mareh 29. Tr. 28,643 (Dieckemp). There could be no conceiv-
able reason for Keaten to record on Mareh 30 Dieckamp's sched-
ule for the prior day. Moreover, the timing of the congressional
briefing is incorrect, since the briefing took place around 2:30
p.m. and not 1:00 p.m. 1If Broughton informed Keaten of the time
of the briefing after the fact he would have stated the correct
time, whereas the time of the briefing might be misstated prior
to the time of its occurrence. Tr. 28,643 (Dieckamp). Finally,
we believe that Broughten did not report to Keaten but to Wilson
after the morning of Marech 29. Therefore, we find these notes
record Broughton's briefing of Keaten on Mareh 29.

2. Keaten Reported to Dieckamp

224. Keaten has testified to the NRC that after taking
these notes, including the section entitled "sequence of events"
and "present status" he met with Dieckamp to convey to him the
information contained in the notes. JME 1-C (45) at 7. Keaten
testified at the hearing that "It had been prearranged that |
would get a telephone call from Mr, Broughton, that he would give
me a rundown on what they had learned and then it had been
arranged that I would go and brief Mr. Dieckamp on what I had
learned.” Tr. 31,248 (Keaten).

225. Keaten currently, and at the time of his original NRC
interview in 1979, stated that he received a briefing from

Broughton and in turn briefad Mr. Dieckamp on Marech 30, 1979. JME
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1-C (45) at 7; Tr. 31,392 (Keaten).

226. We find that Keaten did in fact brief Dieckamp on
what he had learned from Broughton, but did so on the morning of
Mareh 29 when he first received this information from Broughton.
It is reasonable to infer that Keaten's notes under the 3/29 date
were written to prepare Dieckamp to travel to the TMI site on the
morning of Marech 28.

227. If Dieckamp were briefed by Keaten of information
Keaten obtained from the Broughtonr group on the morning of Marech
29, Dieckamp knew at that time that site personnel and GPUSC
vechnical personnel had already understood the pressure spike to
be caused by a hydrogen burn in the containment whieh indicated
core damage.

3. Dieckemp's Awareness of Core Damage en Marech 28 and

March 29, 1979 Demonstrates His Awareness of the
Hydrogen Burn.

228. On the morning of March 29, Dieckamp signed a memoran-
dum authorizing the formation of a Task Forece to analyze the
accident and assist in a recovery operation, after discussing
with Arnold the severity of the accident. Arnold has testified
that Dieckamp spoke to him about significant core damage in this
discussion. JME 1-C (84) at 24-26, ff Tr. 28,635; Tr. 28,640.
Although Dieckamp claimed that "significant core damage" meant
little more than "cracked fuel, failed fuel pins such that they
lost their integrity as far as containing gas, radioactive gas,”
we find that Dieckamp meant core damage caused by a zire-water

reaction. Dieckamp ff Tr. 28,316.24

24 14 appears that Dieckamp was informed by Arnold on the morning
of March 29 that HPI had been throttled the previous day. JME -
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229. Further, Wilson briefed the Task Force at the begin-
ning of its first meeting at 3:30 p.m. on March 29, 1979. He
stated the following, according to GPUSC engineer Julien Abramovici:
"...we assume that the core is damaged...a financial
loss ...that you lost a core, that that's equal to X
amount of dollars...In other words, we're not looking
to restart the reactor in the immediate future because
of this potential core damage."

TMIA Ex. 20 at 49-50.

230. Notes taken by Broughton and Abramoviei of the meeting
corroborate that Wilson gave this assessment at the beginning of
the meeting. Abramovici's notes read: "Assumptions: 1 year out-
age; 30 million core lost; 20-30 million". TMIA Ex. 38 at 2,
Broughton's notes of the meeting state as a goal of the meeting
"Detailed assessment of core damage". Tr. 31,542-543 (Wilson);
TMIA Ex. 39. The notes also state "one vear, 30 million core and
$20 -$30 million ecleanup"” 1bid.; Tr. 31,541-542 (Wilson).

231. The Board believes that Wilson could make this assess-
ment of serious core damage only if the Broughton group at the
site had transmitted to GPU Parsipanny headquarters hard informa-
tion about the accident, including the high incore temperatures
and hydrogen burn. Moreover, Wilson's assessment of the serious-
ness of the accident could only be derived from his immediate
superior Arnold, or from Dieckamp who signed the memorandum
establishing the Task Force. It is unlikely that Arnold, in

discussing with Dieckamp on the morning of March 29 would have

withheld from him any information concerning the status of the

C (84) at 27. This would lead Dieckamp to the conclusion that
there had been some core damage beyond failed fuel or eracked
fuel pins.
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reactor or the degree of core damage. Therefore, we believe
Wilson's assessment of the accident and the degree of core damage
suffered at TMI-2 are evidence supporting our conclusion that
Dieckamp was aware of the hydrogen burn on the morning of March
29, and of TMI-2 had serious core damage.

232. Finally, we find further corroboration that Dieckamp
understood the serious nature of the accident on March 28 from 8
memorandum written io him on Marech 29 from Bud Cherry. TMIA Ex.
5. Cherry was Vice President of Planning for GPUSC at the time
of the accident. He reported directly to Dieckamp. He is one of
the individuals whom Dieckamp asked to assist him in gathering
together outside technical support in the aftermath of the acci-
dent. Cherry had an extensive nuclear background. Tr. 28,413-
28,414 (Dieckamp).

233. Cherry in this confidential memorandum to Dieckamp
described communication problems during the first day of the
accident. In doing so, he described the individuals within Met
Ed and GPUSC who were informed and had hard data and information
about TMI-2 on the first day of the accident.

234. Cherry stated that he believed Arnold was the only one
to whom he spoke during the day, who appeared to have hard infor-
mation about the condition of the reactor. He stated that Met-Ed
headquarters personnel were "not up to speed” on the accident and
at least one, and perhaps two press releases underplayed the
seriousness of the accident. 1d. at 1-2. At one point Cherry
told Creitz to contact Arnold "to get an update" on the situa-
tion. Finally, Cherry stated that problems in obtaining and

communicating hard information about the accident persisted
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throughout the early afternoon until he talked to Dieckamp and
got "his view of the status of the reactor." Cherry wrote, "I
think it was really only at that point that I had the full
understanding of the situation and the condition of the plant.”
1d4. at 2.

235. In light of Cherry's nuclear background and the sub-
ject matter of this confidential memorandum, it appears that
Cherry credited Dieckamp with having the best hard information on
the status and condition of the reactor on the first day of the
accident. This would be true only if Dieckamp were in fact
informed of the high incore temperature readings and the hydrogen
burn which would lead him to the correct assessment that TMI-2
had suffered serious core damage.25

236. We conclude, therefore, that Dieckamp's underestanding
by the morning of March 29 that TMI-2 had suffered serious core
damage, demonstrates his awareness of the hydrogen burn occurring

at 1:50 p.m. on March 28.26

25 The circumstances under whieh this memorandum was produced 1
discovery in this proceeding also demonstrates its reliability.
Apparently Dieckamp produced the original o* this confidential
memorandum for the first time at his deposition. It was not
produced to the NRC in the course of any prior investigation.
Given that the memorandum speaks frankly of the communication
problems within the GPU and Met-Ed organizations on March 28, the
Board gives it great weight.

26 Dieckamp testified that he did not learn of the pressure spike
until Arnold informed him sometime on Marech 30. According to
Dieckamp Arnold told him of the Task Force's analysis of the
pressure spike recording during the night in terms of a
zirconium-water reaction which Jed to production of hydrogen to
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D. Conelusion

237. The Board finds that Dieckamp knew that the statements
in his mailgram, that no one interpreted the pressure spike in
terms of core damage at the time it occurred and that no one
withheld information, were false at the time he wrote them.

flammable limits. Dieckamp, ff Tr. 28,316 at 9,

Moreover, Dieckamp testified that he cannot remember any
briefing by Keaten concerning the information contained under the

entry "TGB call 3/29/79". Tr. 28,646-647 (Dieckamp).

Dieckamp's notes for March 30, 1979 do not refleet either
the conversation he describes with Arnold about the pressure
spike or the conversation Keaten describes with Dieckamp. TMIA
Ex. 3.

Dieckamp currently possesses no notes for March 28 other
than two pages taken during the morning of March 28 and no notes
for March 29. Tr. 28,622-623 (Dieckamp). He has no explanation
of why no sueh notes exist. Ibid.

The Board finds, further, that Dieckamp's notes of Mareh 30
lack any record of a conversation with Keaten. The Board finds
that this supports an inference that Keaten's briefing occurred
on March 29, and not Marech 30.
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IV. ASS THAT DIECKAMP DID NOT KNOW THE STATEMENTS IN
HIS MATLGRAM WERE FALSE AT THE TIME HE SENT THE
MATLGRAM HE "SHOULD HAVE KNOWN THEY WERE FALSE.

238. This Board finds that Dieckamp should have known that

statements he made in his mailgram were false at the time he
made them. A minimal investigation on his part would have demon-
strated that there was in fact "some evidence"” that on Mareh 28
licensee and GPUSC personnel properly interpreted the pressure
spike to indicate a hydrogen burn and core damage.

239. Dieckamp cannot sustain his current position that the
"thrust” of his mailgram is accurate. He uses the standard of
whether there is "absolute proof"” that operations personnel prop-
erly understood that the pressure spike was caused by a hydrogen
burn and indicated core damage. Dieckamp ff Tr. 28,316 at 15,
This is a distortion of the issue before the Board.

240. The issue is whether there is any evidence of a
proper interpretation of the spike and whether licensee improperly
withheld information from the Commission about the spike or
hydrogen burn, It is not Dieckamp's or the Licensee's responsi-
bility to determine what information "passes muster"” and needs to
be turned over to the NRC. Clearly, all potentially useful
information about critical reactor parameters was required to be
disclosed to the ageney during the accident.

241. We believe that Licensee's four arguments in support
of Dieckamp's position, have eroded under close serutiny during
this hearing. Licensee's four arguments are:

1) A complex analysis, beyond the training and
capabilities of TMI-2 operators was required to

determine the pressure spike was caused by a hydrogen
burn and demonstrated core damage;
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2) Prior Chwastyk, Mehler an¢ Illjes' interviews do
not provide "absolute proof" that they properly
interpreted the pressure spike as caused by combustion
of hydrogen produced through a zirconium-water
reaction;

3) The conclusion in NUREG-0760 that on March 28, 1979
no one in the control room at Unit 2 properly
interpreted the pressure spike supports Dieckamp's
mailgram statements; and

4) GPU consultant William Lowe was the first person to
discover the significance of the pressure spike at
11:00 p.m. on March 29, 1979,

242. As explained below, we find the information available
to Dieckamp on May 9, including operator interviews, provided him
with adequate information to coneclude that some individuals ap-
preciated the significance of the pressure spike on the first day

of the accident.

A. Dieckamp's gngglg Restrictive Definition of the Issue
Before this Board.

243. Dieckamp testified that prior to sending the mailgram

on May 9 he reviewed Miller's reconstruction of the events of
March 28, transcribed from a taped conversation of a number of
key TMI personnel, JME 1-C(10). Miller prepared this statement
to help Dieckamp prepare testimony for the Nuclear Regulation
Subcommittee of the Senate Committee on the Environment and
Public Works (Hart Committee). Dieckamp ff Tr. 28,316 at 11.
Dieckamp also reviewed virtually all early Met Ed operators'
interviews; sat in on discussions concerning preliminary reviews
of sequence of events; and ccoordinated the activities of the

Industry Advisory Group ("IAG"). Dieckamp ff Tr. 28,316 at 11.27

27 Licensee presented testimony from Edwin Zebroski and Thomas Van
Witbeck that Dieckamp was intimately involved in analysis of the



244. Dieckamp was also involved ip reviewing reports from
operator interviews, including those interviews conducted by
Robert Long and Donald Reppert. Dieckamp apparently gave an
order early in the interview process that no report was to be
issued prior to his review and approval. The language he uses
in instructing Long in this regard demonstrates an intent to
suppress information which would be unfavorable to the company.
According to the transcription of a group incerviee conducted by
Long, Dieckamp gave him the following instructions:
Here's the status of this thing here: We start a
review with the VP's and Herman last night; they said,
"Hey, you got some conjectures in there." We're gonna
have to, but they said, "Take that out and only give us
stuff that you can actually document, either from the
control room logs or from an interview; not
something you inferred"” and when we're to have
that to them tomorrow afternoon and then its to go
on the street as soon as they've said OK. And that's
what we're working toward. And I've just got direect
orders from Dieckamp that says I've got to keep
that contained and not give it to anybody until we
get their approval.

TMIA Mailgram Exh. 12 at 4.

245. The Board finds that Dieckamp's instructions regarding
operator interviews show that he personally wished to maintain
tight control over the interviews and restriet disclosure of
information about the accident to only "documented information.
Dieckamp's attitude toward the Long investigation parallels his
attitude in addressing the question before this Board, that is,

whether anyone interpreted the pressure spike in terms of core

accident in the period immediately after the accident, beginning
on Mareh 30, 1979. Zebroski ff Tr. 28,441 at 12; Van Witbeeck ff
Tr. 28,261 at 3-4.
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damage.

246. Certainly, one of Dieckamp's main responsiblities in
the post-accident period has been to to ensure that all relevant
information is disclosed to the Commission. Therefore, it is
particularly disturbing that in sending the mailgram, and con-
tinuing tc defend its clearly erroneous content, Dieckamp has
signaled to this Board that his concern is not with whether or
not the company withheld potentially useful information about the
pressure spike and hydrogen burn during the accident, but rather
with whether or not anyone completed a detailed technical analy-
sis of core damage which under NRC requirements was required to
be disclosed.

247. Dieckamp's narrow view of licensee's responsibility to
disclose information to the NRC reflects poorly on his integrity
and capabilities.

B. A Complex Technical Analysis Is Needed To Determine the
Pressure Spike was Caused bx a Hydrogen Burn.

248. Licensee contends that a complex technical analysis
was required to understand the significance of the spike, and
that Met-Ed operators were not technically trained or capable of
making such an analysis., In support of this position, Licensece
presented the testimony of Tom Van Witbeck. Van Witbeek testi-
fied that he only appreciated the pressure spike as an indicator
of core damage in the April 2 to 4, 1979 time period. This
testimony is unconvineing.

249. Van Witbeck admits that he failed to even speak to
site personnel explicitly about whether they interpreted the

pressure spike correctly at the time, or whether they had with-
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held information about the spike or hydrogen burn from the NRC or
the publie. Tr. 28,265-266 (Van Witbeeck). Further, he did not
speak to Dieckamp about this issue at any time during 1979 or
1980, to his knowledge. Tr. 28,264 (Van Witbeck). Therefore the
Board finds it difficult to understand what he knows about site
personnel's awareness of the hydrogen burn on Marech 28 or
Dieckamp's investigation into that matter.

250. The reliability of Van Witbeck's testimony on this
issue is further questionable, given his past focus on accident
related events. The Sequence of Events which Van Witbeck's
Accident Assessment Group prepared included only events which
could be proven or demonstrated from direct plant indicators and
does not include events which must be drawn from "inferences or
conclusions” from direct indicators. Tr. 28,290-291 (Van Wit-
beck). Therefore Van Witbeck's work on the 3equence of Events
did not include a description of operators’ interpretation of the
pressure spike at the time it occurred and would provided no
guidance to Dieckamp on this matter. Tr. 28,291 (Van Witbeck).

251. Similarly unreliable was the testimony of Licensee
witness Zebroski, who ar. ived at the site on Mareh 31. His
assignment at that time was to assess core damage. Later in May,
he became Director of th Nuclear Safety Analysis Center which

conducted a study of the accident based on "detailed analysis of

instrument records”". The NSAC studies avoided reliance on recol-
lections of plant personnel. Therefore Zebroski did not foecus at
any time on the issue of whether licensee personnel properly
interpreted the pressure spike at the time it oceurred to indi-

cate core damage or a hydrogen burn. Zebroski ff Tr. 28,441 at
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3-4, 10; 28,463; 28,526 (Zebroski). Zebroski's testimony clear-
ly does not support a conclusion that through conversations with
the NSAC analysts, Dieckamp made a diligent effort to inquire
into whether site personnel properly interpreted the pressure
spike at the time it occurred.

252. Licensee suggested during the hearing that it took
weeks or months for experts such as Zebroski and Witbeck to
understand and analyze the extent of core damage at TMI, even
after it was recognized that the spike was caused by combustion
of hydrogen produced by a zirconium-water reaction. Tr. 28,264
(Van Witbeck); Zebroski ff. Tr. 28,441 at 5-9-11; 28,522. The
inference licensee suggests we make is that given the difficulty
of this analysis, site personnel couid not have properly inter-
preted the spike at the time it occurred. See also Lowe ff. Tr.
28,151 at 8-11.

253. However this Board rejects Licensee's interpretation
of the issue. The Board is not concerned with the issue of
whether site personnel on March 28 made a detailed technical
analysis of the extent of core damage from their observations of
the spike, but rather whether they understood,in general terms,
that the spike indicated a burn of hydrogen produced by a
zirconium-water reaction. As Chwastyk emphasized during his
testimony before this Board on March 28, 1979 site personnel
were most interested in stabilizing the reactor and not in making
fine analyses of the amount of core damage. Tr. 29,180
(Chwastyk)

254. By the early morning of March 30, Dieckamp hed told
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top EPRI officials, whose assistance he was seeking, that the
accident at TMI was very serious and that "significant core
damage ]was] apparent”. Tr. 28,452-453 (Dieckamp); TMIA Mailgram
Exh. 6 at 4. Moreover, in an introductory IAG meeting on March
31, which Dieckamp attended, the general working assumption was
that there was a minimum of 15 percent core damage. 28,480-485,
(Zebroski).

255. Clearly by Mareh 30 and 31, licensee officials,
including Dieckamp, had already assessed the core damage at TMI
as very serious. This was apparently based on a proper analysis
of the pressure spike, which Dieckamp himself characterized as
the Rosetta stone of deducing the degrees of core damage. Tr.
28,364 (Dieckamp).

256. Because it required a complex analysis, we reject
licensee's argument tha. site personnel could not have properly
interpreted the pressure spike in terms of core damage because it
required a complex analysis.

C. Dieckamp's Analysis of Chwastyk, Mehler and Illjes'
Interviews.

257. Dieckamp's argues that although Chwastyk, Mehler and
Illjes’' interviews constitute "some evidence", they do not con-
stitute sufficient evidence to convinece him that Chwastyk, Mehler
and Tlljes properly understood the pressure spike. Tr. 28,757
(Dieckamp); Dieckamp ff Tr. 28,316 at 13-15. We find Dieckamp's
analysis of these interviews in his testimony to be misleading.

258. For example, Dieckamp states that Mehler is uncertain
about the timing of equipment limiiations. Dieckamp ff Tr. 283186

at 13. However, it is clear that a fair reading of Mehler's
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interviews would indicate that he was absolutely certain that
March 28 was the date he was given an instruction not to activate

equipment in the reactor buildidng until a New York Times article

appeared discussing his testimony to this effeect before the
Special Inquiry Group. JME 1-C (89) at 13,14; JME 1-C (68) at
13; TMIA Mailgram Exh. 17. See, discussion, Section II A, supra.

Dieckamp's testimony is misleading insofar as it suggests that

‘Mehler has always been uncertain of the date of the instruction.

In fact the preponderance of his testimony indicates he remembers
the instruction on March 28.

259. Dieckamp also suggests that the basis for Il]ljes’
recollection of an evening discussion on Mareh 28 of the hydrogen
explosion, is his connection of the event to the time when the
containment pressure recorder chart was removed for photocopying.
Dieckamp ff Tr. 28,316 at 13-14; 28,808-811 (Dieckamp); JME 1-C
(36) at 6. In fact, in at least two separate statements, Illjes
does not link discussion of the hydrogen explosion with xeroxing
of the chart in at least two places in his May 23, 1979 NRC
interview. See, JME 1-C-36 at 6, 10; Tr. 28,808-810 (Illjes).

260. Moreover, Dieckamp fails to mention that Illjes reaf-
firmed his early testimony in a September 24, 1980 NRC interview,
stating three times that he recalls a diseussion of hydrogen or
noncondensible gas on March 28. See JME 1-C (127) at 6,9.
Indeed, Dieckamp testified to the Board that he was not certain
he had read I11jes' second NRC interview. Tr. 28,817 (Dieckamp).

261. Dieckamp also testified that he did not believe that
Chwastyk understood the pressure spike to be caused by a combus-

tion of hydrogen caused by a zirconium-water reaction, for the
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following reasons:
1) in a May 21, 1979 interview, Chwastyk does not
mention hydrogen or core damage. Dieckamp ff Tr.
28,316 at 14;
2) In an October 30, 1979 interview, Chwastyk does not
identify it with a specific assessment of core damage
although he refers to a hydrogen explosion. Tr. 28,857
(Chwastyk);
3) In a September 4, 1980 interview, while mentioning
both a a zire-water reaction and "some core damage"
Dieckamp can establish no "absolute proof" that
Chwastyk understood the pressure spike to indicate core
damage, Dieckamp ff Tr. 28,316 at 16.

262. Dieckamp has entirely distorted the issue, from
whether the Chwastyk interviews indicate "some evidence" to the
question whether they constitute "absolute proof.” Woreover, we
simply cannot understand how Dieckamp reached the conclus on that
Chwastyk did not understand the significance of the spike. Simp1
because Chwastyk did not take the time during the afternoon of
March 28, 1979 to complete a complex analysis of core damage is
no basis to assume Chwastvk did not understand the hydrogen burn,

263. Further, Chwastyk did not use the words "hydrogen" or
"zirconium-water reaction" explicitly in his earlier interviews
because specific questions were not asked of him. Chwastyk in
fact testified that everyone at that point in time understood
that TMI-2 had suffered serious core damage, so there was no need
to mention it. Tr. 29,213 (Chwastyk).

264. Dieckamp maintains today that Chwastyk did not under-
stand the pressure spike to indicate core damage or a zire-water
reaction, even though he concedes that Chwastyk appeared to
correlate the cycling of the EMOV with the spike. JME 1-C (88) at

19-21; JME 1-C(99) at 14-15; Tr. 28,847; 28,849-853 (Dieckamp).
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Further, he was aware of hot leg temperatures greater than 700
degrees, high incore temperature readings and high radiation
levels, conditions which together would lead one to consider the
possibility of a zirconium-water reaction. Tr. 28,860-865
(Dieckamp).

265. The Board finds that it reflects poorly on Dieckamp's
integrity that he refuses to acknolwedge the Chwastyk, Mehler and
Illjes' interviews as "some evidence," since they each explicitly
state some understanding that the pressure spike indicated a
hydrogen burn and core damage.

266. Moreover, Dieckamp's position entirely fails to incor-
porate the findings of an internal company inquiry into the
matter, which indicates that Licensee employees properly inter-
preted the pressure spike. When confronted with this internal
company investigation, Dieckamp testified that it did not change
his mind about the accuracy of statements in his mailgram. Tr.
28,888 (Dieckamp).

267. Under cover of a September 17, 1980 memorandum Licen-
sing Manager Ed Wallace transmitted to Arnold all information of
which he was then aware regarding the company's understanding of
core damage following the TMI-2 accident. One of the attachments

to this memorandum is an "Untitled Piece” completed by Bill

Behrle, Scott Guilbord and Don Reppert on Arnold's direction. In
that attachment, under a heading "Licensee's Knowledge" of "Core
Damage/Fuel Uncovering" appears, in relevant part, as follows:
On Wednesday, Chwastyk (Shift Supervisor) was aware of high
incore Thermocouple readings, assumed there was some core

damage, realized magnitude of problem when it took 50,000
gallons of HPI to fill the 88,000 gallon RCS, and knew there
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was core damage from the explosion in the building.

TMIA Mailgram Exh. 15 at 2, 13..

268. Later in this same attachment under the heading
"Licensee' Knowledge" of the "Pressure Spike/Hydrogen" the

following is written:

Two of the licensees employees (Chwastyk and Mehler)
who were aware of an actual pressure spike may have

believed on Wednesday that it was due to a hydrogen
explosion.

Id. at 17,

269. The untitled piece appears to be an analysis of the
various NRC and other interviews of licensee employees up to the
time of the September 1980 memorandum. Given that Arnold had
directed that this analysis be conducted, and given that at least
some of the individuals responsible for the analysis also kept
close track of employee interviews for the company, (Behrle,
Wilson and Reppert) as a part of their regular business duties,
the Board attaches great weight to their conclusion that some
licensee employees may have understood on the first day of the
accident that the spike was caused by a hydrogen explosion and
indicated core damage.

270. Since Dieckamp acknowledgee that he performed no such
detailed analysis, Dieckamp ff Tr. 28,316 at 12, the Board finds
it incredible that he so cavalierly rejects the analysis specifi-
cally ordered by Arnold. It appears to the Board that no matter
how great the volume of evidence presented to Dieckamp, he would
refuse to acknolwedge that licensee employees and managers under-

stood the significance of the pressure spike at the time it

occurred.
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D. The IE Investigation and Report on Information Flow During
the TMI-2 Accident

271. Dieckamp relies on various investigative reports to

suppurt the "thrust" of his mailgram that the pressure spike was
not understood at the time it occurred. Dieckamp ff Tr. 28,316
at 16-17. However, none of the reports cited, except the NRC
investigation into information, flow specifically focused on the
issue of whether information, ineluding that concerning the pres-
sure spike, the hydrogen burn and core damage, was withheld from
NRC and Commonwealth of Pennsylvania authorities.

272. The NRC Staff presented testimony from Norman Moseley,
investigative team leader for the Office of Inspection and
Enforcement Investigation entitled "Investigation Into Informa-
tion Flow During The Accident At Three Mile Island," NUREG-0760
(1981), to support the NRC Staff's position that although
Dieckamp's mailgram's was inaccurate, Dieckamp did not intention-
ally make false sta'ements in the mailgram. Mr. Moseley's testi-
mony was based entirely on information he derived in the course
of the NUREG-0760 investigation. Tr. 29,832 (Mosely).

273. TMIA presented testimony from former NRC investigator
David Gamble, who participated in the NUREG-0760 investigation.
Gamble testified that the NRC inquiry was sharply curtailed and
its conclusions pre-determined and not supported by the facts., In
light of what we find to be credible and convineing testimony
from Gamble we attach no weight to either NUREG-0760 or Moseley's
testimony. Therefore, we find that NUREG-0760 provides no sup-
port for Dieckamp's position.

274. In essence, Moseley testified that he believed
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Dieckamp was sincere when he stated in his mailgram that no one
interpreted the pressure spike in terms of core damage. Moseley
ff Tr.29,816 at 4. Moseley supported this statement with his
observations of Dieckamp in the course of an interview conducted
of Dieckamp for the NUREG-0760 investigation; Moseley's conelu-
sion that no one present in the TMI-2 control room understood on
March 28, 1979 that the pressure spike wes caused by a hydrogen
burn; and Moseley's belief that "it was beyond the range of
credible operator knowledge to infer that amounts of hydrogen
sufficient to reach a flammable concentration in a two million
cubiec foot containment might exist at 10 hours after the initia-
tion of the event." 1Ibid.

275. Moseley's testimony that the thrust of Dieckamp's
mailgram was accurate, was not supported by the facts uncovered
in the course of the NUREG-0760 investigation. Mosely stated
that Chwastyk, while a credible witness, was inaccurate in his
recollec’.on at the time of the spike, he attributed it to a
hydrogen burn. Tr. 29,839 (Moseley) Moseley bases this on the
fact that Chwastyk, to his mind, had trouble differentiating the
time he knew certain events occurred. Tr. 29,969 (Moseley).
However, Moseley could not cite a single interview in whieh

Chwastyk demonstrated such confusion Tr. 29,973 (Moseley).

Moreover, the Board knows of none.

276. Moseley also concluded that Chwastyk did not under-
stand that a zirc-water reaction caused the burn and spike. Yet
Mosely never questioned Chwastyk about his training on the zire-
water reaction or his understanding of Appendix K; whether he had

read any books on the zirc-water reaction; or whether he had
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considered sources for the hydrogen other than as a product of

the zirc-water reaction. Tr. 29,837-838.28

n

28 Similarly, Moseley never looked into training generally at
TMI-2 to determine if there was training on the zirconium-water
reaction or ECCS criteria. Tr. 29,872 (Moseley). Therefore it
is hard to understand how he could assert that it was not within
the range of credible operator knowledge that hydrogen could be
produced up to flammable limits within 10 hours after an
initiating event.
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277. Second, Moseley's observations of Dieckamp during his
one strike the Board as peculiarly unreliable. PFirst of all, the
interview itself provided no opportunity to test Dieckamp's cred-
ibility. The questions which Moseley asked Dieckamp were gener-
ally conclusory, and asked for opinions not for facts. Tr.
29,898-900. Secondly, Moseley approached the interview, which
focused on the mailgram, with an extremely narrow working defini-
tion of material false statement -- that is, one submitted to the
NRC in some official manner, Mos2ley knew at the time he inter-
viewed Dieckamp that he would not find the mailgram to be a
material false statement. Tr. 29,893-897 (Moseley).

288. Third, the Board observed that Moseley appeared to
find the entire issue of the Dieckamp Mailgram beneath his atten-
tion. Moseley appeared to be more interested in protecting
Dieckamp than in determining whether information about the pres-
sure spike and hydrogen burn had been improperly withheld from
the Commission.

289. Although he determined that the mailgram contained
inaccurate statements, apparently Moseley never bothered to tell
the Commission. Tr. 29,846-847 (MOseley). Further, Moseley
testified that he believed Dieckamp should have correted the
mailgram. Tr. 29,946. However, he explained that it was a
rather minor inaccuracy even though it had consumed great NRC
investigative and hearing resources. Tr. 29,946. When asked why
he believed Dieckamp should have corrected the mailgram, Moseley
explained simely that it would have saved himself a lot of grief.
Tr. 29,976 (Moseley). The Board finds that Moseley was not

sufficiently concerned in his investigation about the adequate
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fiow of information to the NRC.

290. On the other hand, we find Gamble's criticisms of the
IE investigation and report to be incisive and determinative in
our decision not to afford NUREG-0760 or its conclusions any
weight, Gamble was an in estigator from the NRC's Office of
Inspector and Auditor assigned to the investigation to protect
the interests of the Department of Justice, to ensure that any
information be preserved whieh might be useful to any future
eriminal prosecution. Tr. 30,510.

291. He made the following serious eriticisms of the inves-
tigation:

1) Moseley directed that the three major portions of
the investigative report be drafted prior to any
significant investigation;

2) Moseley attempted to restriet full and complete
questioning of witnesses by imposing a protocol where
interviewers could only ask questions on a pre-approved
list; follow-up questions by other than the chief
interviewer were permitted only at the end and after
being approved by Moseley; and in some cases by
entering into agreement with corporate counsel whereby
the areas of question were restricted. Gamble ff Tr.
30,587 at 3-5; Tr. 30,548; 30,559; 30,561-564; 30,579-
580; 30,660 Gamble);

3) At least one original member of the Task Group,
Ronald Haynes, appeared to have a conflict of interest.
Tr. 30,729 (Gamble);

4) Signifieant information whieh was already on the
publie record was never discussed during the course of
the investigation and did not appear in the final
report. Tr. 30,531;

5) Moseley did not employ investigative techniques
whiech would have led to a better development of the

factual record. Tr. 30,706-711 (Gamble); TMIA Mailgram
Exh. 22, Enclosure 2.

292. Gamble's eriticisms lead us to find that the coneclu-

sions of NUREG-0760 are nc* supported by the facts. Moreover,
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Gamble's criticisms of NUREG-0760 provide further reason for this
Board's refusal to credit the conelusions of that report. These
include:

1) Significant facts were left out of the final report
or not fully developed, Tr. 30,532; (Gamble);

2) The report's characterization of Plumlee's
testimony did not give it adequate weight, Tr. 30,714-
719 (Gamble);
3) The Task Group's conclusions were not adequately
supported by the facts, including conelusions regarding
whether anyone in the Unit 2 control room properly
interpreted the pressure spike, Tr. 30,804. (Gamble)
See TMIA Mailgram Exh. 24 at 1.

293. We give no weight to NUREG-0760, its conclusions or

Moseley's testimony on the issue before us.

E. Lowe's Alleged Discovery of the Significance of the
Pressure Spike Late on March 29, 1979,

294. Licensee argues that Dieckamp was entitled to rely in
serding his mailgram, on his understanding that William Lowe was
the first to correctly interpret the pressure spike to indicate a
hydrogen burn and core damage. Dieckamp ff Tr. 28,316. Lowe
claims he was the first person to discover the significance of
the pressure spike at 11:00 p.m. on March 29, 1979.

295. Lowe testified that on March 29 he followed Unit 2
Superintendent Joseph Logan into the Control Room when operators
had lost control of the pressurizer level. At that time Bensel
showed him the containment building pressure strip chart trace
showing 28 psig at 1:50 p.m. on March 28, 1979. Lowe says that
he concluded immediately that the spike was caused by a hydrogen
ignition and the hydrogen had been produced from a zircalloy-

water reaction. Lowe testified that he asked for a second pres-
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sure reading and was pointed to the wide range trace at the
bottom of the same chart. He also reviewed building temperature
traces which confirmed the spike. Lowe, Thomas Crimmins and
Moore then calculated the bubble size and the amount of zireconium
cladding whieh would have to oxidize to produce that amount of
hydrogen. Lowe contends that from these calculations they con-
cluded the core was very seriously damaged. Luwe ff Tr. 6-7; 11~
13.

296. The Board is not convinced that Lowe was the first
person to discover the significance of the pressure spike. We
have seen substantial evidence in this proceeding hearings that
both Met-Ed operations personnel and GPUSC engineers reviewed and
understood the significance of the spike on the first day of the
accident,

297. Further, we believe that Lowe's testimony itself con-
tains many contradictions. For example, although Lowe now con-
tends ne wae the first to correctly analyze the spike, in a
conversation in 1979 with a Special Inquiry Group investigator he
explained in response to a direct question that in fact he did
not know whether he was the first to recognize the significance
of the spike. Tr. 28,154-155; 28,157-158 (Lowe); JME 1-C-104.

298. Moreover, his prefiled written testimony is elearly
misleading in seriously understating his understanding of the
seriousness of the accident on March 28. Lowe states in his
testimony that Thorpe informed him at about 4:20 p.m. on March 28
that "core cooling is recovered". Tr. 28,160; Lowe ff Tr. 28,151
at 3. Yet according to a memo Lowe dictated to the file on Mareh

28, Thorpe in fact reported to Lowe at that time, that "Plant
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thinks core is recovered, but proof not yet established.”" TMIA
Mailgram Exh. 1.

299. The Board understands Thorpe's statement in this memo-
randum to indicate that at some time prior to 4:20, Licensee's
staff believed the core was uncovered. The language in this
memorandum is not susceptible to Lowe's peculiar rephrasing --
that cooling of the core has been restored or reinitiated. Tr.
28,159-163. Lowe's artful phrasing of Thorpe's assessment of the
status of the plant at that time downplays the seriousness of the
accident and casts doubt generally on Lowe's eredibility.

300. The Board also findz Lowe's story incredible because
it appears that there were general discussions about the pres-
sure spike, hydrogen burn and hydrogen build-up in the reactor
building during the afternoon of March 29, fully eight hours
prior to Lowe's alleged revelation. The first meeting of the
Task Force was held at 3:30 p.m. on March 29 in the processing
center at Unit 1. According to Lowe's calendar of activities for
the early days of the TMI-2 accident, the Task Force was divided
into two "teams". The Events Analysis Team was composed of the
following persons:

Richard Wilson, Chairman

Ed Wallace

Donald Reppert

Gary Broughton

George Kunder

James Moore

Lee Rogers

105



The Recovery Planning Team wes composed of:
‘ Ron Wi'.iams, Chairman

Thomas Crimmins

William Lowe

D. Klingeman (not present)

Robert Long
TMIA Mailgram Exh. 18 at 3.

301. As discussed in section ITl, supra, Wilson opened the
meeting by stating that the company had assumed there had been
core damage in the range of $20 to $30 million, and that a one-
year outage was anticipated. Although different individuals
attending the meeting have differing recollections about the
meeting, what is striking is that the pressure spike, hydrogen
burn, or production of hydrogen to flammable limits was discussed

. in some manner.

302. Abramoviei, for example, stated a concern that there
was a hydrogen build-up in the reactor building to four percent
which led to a discussion about hooking up a hydrogen recombiner.
TMIA Mailgram Exh. 32H; JME 1-C(50) at 12-13. See also JME 1-C
(78) at 128 (Floyd); JME 1-C (140) at 76 (Plumlee); JME 1-C(22)
at 34 (Warren).

303. It is clear that the only method for hydrogen produc-
tion up to four percent of the total containment volume in two
days is through a zireconium-steam reaction. Tr. 28,198-200
(Lowe). Therefore, the predicate to any discussion about hydro-
gen build-up in the containment to flammable limits would be an

. understanding that a zirconium-steam reactior nad occurred,

leading to oxidation of the zirconium cladding and the production
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of significant amounts of hydrogen.

304. Crimmins, in an answer to a TMIA discovery request,
stated that he remembered that the reactor building pressure
trace was viewed and discussed at the Task Force meeting, but
discounted as spurious and due to an instrumentation problem.
TMIA Mailgram Exh. 32F. Clearly if the pressure trace had been
viewed and discussed at the March 29 afternoon meeting, Lowe,
who attended that meeting, should have instantaneously inter-

preted the spike to indicate a hydrogen burn.??

305. Crimmins, in answering a questionnaire about his
awareness of communications about the pressure spike, containment
sprays and hydrogen burn on the first three days of the accident,
stated the following:
I cannot remember such details. The subjects were ini-
tially discussed by me and other technical support per-
sonnel (R. Williams, W.W, Lowe & others) on the after-
noon of March 29 and into the evening. The discussions
were initiated by a briefing by George Kunder on the
afternoon of March 29 and were the subject of evaluation
and analyses and extensive open discussion with all
involved parties (Met Ed, GPU, NRC and others from
that time on.

TMIA Mailgram Exh. 19 at 11.

306. Crimmins' answer seems to indicate that by the initial
meeting of the Task Force on Thursday afternoon the spike was
generally understood to indicate a hydrogen burn and core damage.

307. Kunder also recalls that the pressure spike was dis-
cussed at the first meeting of the Task Force. Tr. 29,998-999
(Kunder) In testimony in this hearing, Kunder remembered that
in a side discussion Broughton showed him either the original or

8 copy of the pressure trace and suggested that one possible

107



cause of the spike was a hydrogen explosion. Tr. 30,001-007; JME

1-C-37 at 50- S51; JME 1-C-80 at 74-75. Kunder testified at a
prior time that as a result of these discussions he asked Bensel
to de-energize electrical equipment in the reactor building. JME
1-C-118 at 52. This is corroborated by a 9:30 p.m. entry in
Seelinger's notes which indicates Bensel carrying out such an
instruction. TMIA Mailgram Exh. 2 at 7.

308. In addition, Abramoviei testified that because of a
concern that hydrogen levels in the reactor building may have
reached four percent, the design limit at the time, the group
discussed consulting with Atomies International in order to hook
up a hydrogen recombiner. TMIA Mailgram Exh. 32H at 44-48. An
entry in the Unit 2 control room log verifies that the hydrogen
recombiner was started up at 8:55 a.m. TMIA Mailgram Exh. 16 at
g30

309. Mr. Henrie's memory of the events seemed very poor.
We accept Abramovici's testimony over Henrie's in light of the
fact that Abramovici worked for GPUSC and was at the site during
the entire period in question. Certainly he would know more
about GPU's arrangements to secure and start a hydrogen recombi-
ner than someone who is located on the West Coast and called to
TMI-2 as a consultant.

310. Moreover, Dieckamp's notes of Marech 30, 1979 verify
that licensee made efforts to contact Atomies prior to the time
Henrie claims. TMIA Mailgram Exh. 27 %¢ %, See also JME 1-C
(78) at 128 (Floyd).

311. Broughton and Wilson ‘- a¢. .  no disecussion about the
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pressure spike cr hydrogen burn at the Task Force meeting at 3:30
p.m. on March 29. Tr. 31,159 (Broughton); 31,530-531 (Wilson).
312. The Board finds from the testimony of Abramovici,
Kunder and Crimmins, that there was discussion of the pressure
spike and hydrogen burn at the March 29 afternoon meeting of the
Task Force. Further the pressure spike trace may have been
reviewed at the meeting. This conclusion is compelled by the
consistent testimony of these three central individuals who came
from different corporate organizations.. The Board also con-
cludes that the group discussed setting up of a hydrogen recombi-
ner to deal with hydrogen greater than the containment building
design limit of four percent. There appeared to be general
understanding by members of this group, ineluding Lowe and Kun-
der, that the only means to produce within two days hydrogen
greater than the containment design limit was by means of a zire-
water reaction. Tr. 30,075-077 (Kunder); Tr. 28,197-200 (Lowe).
Therefore we find that members of the Task Force, ineluding Lowe,
Broughton and Kunder, determined as early as 3:30 p.m. on March
29, that the pressure spike was caused by a zirconium-water
reaction which produced build-up of hydrogen to flammable limits.
313. We do not find credible Licensee's claim thai Lowe was
the first to understand the pressure spike during the late even-
ing of March 29 not credible. We ffind further that that this
theory fails to support Dieckamp's claim that the "thrust" of his
mailgram is correct.
F. Information Available to Dieckamp Prior to May 9, 1979,
314. The Board finds that several operator interviews

available to Dieckamp prior to May 9 indicated that the opera-
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tions staff ff interpreted the pressure spike to be an explosion

and in response took steps to repressurize the reactor, a serious

departure from the strategy they had previously employed. These
interviews indicate to the Board "some evidence" that the spike
was properly understood to have been caused by a hydrogen burn.al

G. CONCLUSION.

320. We find Dieckamp should have known that the statements
in his mailgram were, and are today, false. Moreover, with
minimal investigation, he would have discovered that licensee
persornnel properly interpreted the pressure spike as a hydrogen
burn and and in response changed to repressurize to stabilize the
reactor. The Board finds unconvinecing licensee's arguments in
support of the "thrust" of Dieckamp's mailgram.

321. Licensee has continued to defend the accuracy of the
mailgram. The Board believes that Dieckamp and licensee's in-
transigence on this point, given the extensive evidence presented
of Met Ed and GPU Service Corporation awareness of the signifi-
cance of the pressure spike on Mareh 28, 1979, reflects poorly on
management competence and character.

V DIECKAMP S VE CORRECTED THE MAILGRAM ONCE HE
bE'l‘ERMTNED’MT BTKTBW&WS‘TN‘THE‘MYLMM mSE

322. Licensee argues in its Proposed Findings that
"[g]l iven the fact that the mailgram was accurate when sent, that
its thrust remains a reasonable conelusion today, and that all
subsequently adduced contrary evidence was fully known by all
concerned, it was certainly unnecessary for Mr. Dieckamp to
inform the mailgram recipients that the prefatory phrase 'there

is not evidence' was no longer literal." Licensee's Proposed
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Findings of Fact and Conclusions of Law (January 28, 1985), at
94.

323. None of the statements contained in the above conclu-
sion is true. As discussed in Part Il, supra, the Board believes
Dieckamp did possess evidence, and in fact positive knowledge,
that Met-Ed and GPU Service Corporation personnel properly
interpreted the pressure spike as a hydrogen burn on the first
day of the accident. Therefore Dieckamp knew at the time he sent
it that he was making false and inaccurate statements in the
mailgram.

324. Even if he did not know on May 9, 1979 the statements
were false, the reality is that on May 9, 1979, persons such as
Chwastyk, Mehler and Il11jes had properly interpreted and re-
sponded to the pressure spike at the time it occurred. 1If
Dieckamp had done any investigation he would have discovered this
substantial evidence at that time. See Section IV, supra.

325. Moreover, Dieckamp's statement that the "thrust" of
the mailgram is correct although the words may be literally false
makes no sense to this Licensing Board. Licensee and its top
management are obliged to be meticulous in fully disclosing all
material information within their possession to the NRC in order
for the NRC to carry out its mission to protect the public health
and safety. That responsibility cannot be any more important than
during an accident. Thus licensee's failure to provide informa-
tion about the pressure spike and hydrogen burn to the Commission
on March 28 seriously compromised the Commission's effectiveness

in earrying out that mission. This faet licensee does not appre-




ciate, even today, after multiple investigations, inquiries and

hearings on this matter.

V1  CONCLUSION.

326. The Board concludes that Dieckamp's mailgram of May 9,
1979 contains false statements since licensee personnel did
properly interpret the pressure spike and containment sprays to
indicate a hydrogen burn and core damage. Moreover, the highest
levels of licensee mznagement, including Dieckamp, were aware of
the pressure spike and its significance by early on Marech 29,

Yet licensee failed to disclose this information to the NRC or to
Commonwealth of Pennsylvania authorities unti! Mareh 30. The
Board therefore finds false Dieckamp's eclaim in the mailgram that
there was no withholding of information.

327. The Board has also found from the extensive record
developed in this hearing, that Dieckamp knew that his mailgram
was false at the time he sent it since he was informed during the
ffafternoon of March 28 by Herbein, Miller and Kunder of their
understanding of the pressure spike, and later on the morning of
March 29 through Keaten of the GPUSC group's evaluation of the
hydrogen burn.

328. Even if Dieckamp did not know on May 9, 1979 that the
statements in his mailgram were false at the time he sent it, he
should have known given the extensive information available to
the company that licensee employees understood the pressure spike
to be a hydrogen burn and responded by changing to a repressuri-
zation evolution. A minimal investigation would have uncovered
the simple fact that the mailgram contained false statements.

329. We conclude licensee management has demonstrated ex-
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tremely poor character in continuing to defend false statements
in Dieckamp's mailgram of May 9, 1979. Licensee's refusal to
accept reporting responsibilities to the NRC demonstrates a basiec
lack of integrity which prevents this Board from finding licensee
management has adequate integrity and competence to operate TMI-2

safely.

Respectfully submitted,
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APPENDIX A

Acceptance Criteria for Emergency Core Coolin
S

stems for Light Water Nuclear Power Reactors.
’ 39 Fed. Reg. 1,002 (1974) (codified at 10 C.F.R.
§50.46); 36 Fed. Reg. 24,082 (interim criteria);

36 Fed- Reg. 12,247 (interim criteria).
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1002
Semperature of the sircaloy
two criteria, lowering the allowed peak
gircaloy temperature to 2200°P and pro-
viding & limit on the maximum allowed
local oxidation. The other three criteria
of IAC are retained, with some modi-
‘&nd the wording. These three cri-
t the hydrogen generation from
metal-water reactions, require mainte-
nance of a coolable core geometry, and
provide for long-term cooling of the
quenched core.

The most Important effect of the
changes in the required features of the
evaluation models is that swelling and
bursting of the cladding must now be
taken into consideraticn when they are
calculated to occur, and that the maxi-
mum temperature and oxidation criteria
must be applied to the region of clad
swelling or bursting when the maximum
temperature and oxidation are caleu-
Iated to occur there. Another important
ehange is the requirement that, in the
steady state operation just before the
postulated accident, the thermal con-
ductance of the gap between the fuel
pellets and the cladding should be cal-
cuwlated taking into consideration any
increase in gap dimensions resulting
from such phenomena as fuel censif-
eation, and should also consider the ef-
fects of the preeence of fission pases
When these effects are taken into con-
sideration a higher stored enerzy may
be calcuiated. Other changes ‘n the
evaluation modals are mostly n the
direction of replacing previcus broad
ceonservauve assumptions with more de-
tailed calculations ahere rew exoerimens
tal rformation i1s available or anere het-
ter, ulational methods have been de-
ve

wording of the definition of i Jozs-
of-coolant accidert has been m.diSed to
eonform to its o g-accapted wave lime
iting it to breaks 1n pipes The nov reg-
ulations also require a more comiplete
documentation of the evaluation models
that are used

The Commussion belie that the im-
plementation of “iie new regulations will
ensure an alsquate m.argin of

o e
eriorme-

ance of the CCCS howld a desion basis
LOCA ever occur This margin s pro-
vided by ccnser.ative features of the

evaluation models and by the criteria
themselves. Some of the major points
that contribute to the conservative na-
Sure of the evaiuations and she criteria
Aare as follows:

"~ (1) Stored heat. The assumption of
102 percent of maximum power, highest
allowed peaking factor. and highest esti-
mated thermal resistance between the
UO, and the cladding provides a calcu-
Iated stored heat that is possible but
unlikely to occur at the time of a hy-
pothetical accident. While not neces-
sarily a margin over the extreme co” ul-
aummunmnnmpm

an accident

At a time
which Is not typleal.

(D) Blow-down. The calculation of the
heat tranafer during blowdown s made
in a very conservative manner There is
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evidence that more of the stored heat
would be removed than calculsted, al-
though there is not yet an accepted way
of calculating the heat transfer more
Accurately It is probable that this repre-
sents a conservatism of several hundred
degrees F. in stored energy after blow-
down, most of which can reasonably be
expected to carry over to a reduction in
the calculated peak temperature of the
zircaloy cladding.

(3) Rate of heat generation. It is as-
sumed tha. the heat generation rate
from the decay of fission products is 20
percent greater than the proposed ANS
standard. This represents an upper limit
to the degree of uncertainty. The as-
sumption that the fission product level
is that resulting from operation at 102
percert of rated power for an infinite
time represents an improbable situation,
with & conservatism that is probably in
the range of 5 to 15 percent. The use of
the Baker-Just equation for calculs ‘ing
the heat generation from the steam oxi-
dation of zrcaloy should also provide
some conservatism, but the factor |is
uncertain,

(4) The peak temperature criterion
The limitation of the peak calculated
temperature of the cladding to 2200* P
and the stipulation that Ll.'s eriterion be
applicd to the ho'test reeion of the hot~
test fuel rod provide a substantial degree
of conservatism. They ensure that the
core would suffer very little damage in
the accident

Pur-uant to the Atomie Fnergy Act of
1354, w» amended, and ecuons 552 and
533 of utle 5 of the United States Code,
the foliowing amendments to Title 10,
Chanter I, Code of Federal Regulations,
Part 30, are published as a document
Aibject to codification to be effective on
February 4, 1974

1. A new ‘en‘ence is added to § 50 34
a'‘4) of 10 CFR Part 57 to read as
[ollows
§ W3 Contents of spplications: Tevh.

nical information,

al . . .

B * * * Analysis and evaiuation of
ECCS c¢raling performance foll wing
portl vied loss-of -coolant acerdents shall
we verformed in accordance w.th the re-

Qurements of § 3046 for facliities for
which coustruction permits may be is«
surd alter December 28, 1974

. . . . .

2. A new sentence 1s added to § 50.34
tb) (4) 10 CFR Part 50 to read as follows:

§ 50.34  Contents of applications: tech-
nical information.
- - - - .

(b) & » »

(4) * * * Analysis and evaluation of
ECCS cooling performance following
postulated loss-of-coolant accidents
shall be performed In accordance with
the requirements of § 50.46 for facilities
for which a license to operate may be
lssued after December 28, 1074,

.
3. A new § 5046 1s added to 10 CPR
Part 50 to read as follows:

§ 5046 Acceptamce Criteria for Emee.
Core Cooling Systems for Lighs
g.l- Nuclear Power Reactors.

() (1) Except as provided in para-
graph (a) (2) and of this section
each bolling and pressurized light-water
nuclear power reactor fueled with uran;-
um oxide pellets within cylindrica)
Zircaloy cladding shall be provided with
An emergency core cooling system
(ECCS) which shall be designed such
that its calculated cooling performance
following postulated loss-of-coolant acel-
dents conforms to the criteria set forth
in paragraph (b) of this section BECCSs
cooling performance shall be calculateq
in accordance with an acceptable evalua-
tion model, and shall be calculated for s
number of postulated loss-of-coolant ac-
eidents of different sizes, , And
other properties sufficient to provide as-
surance that the entire gpectrum of
postulated loss-of-coolant accidents i
covered. Appendix K, ECCS Evaluation
Models, sets forth certain required and
acceptable features of evaluation models
Conformance with the criteria set forth
in paragraph (b) of this section with
ECCS cooling performance calculated in
accordance with an acceptable evaluation
medel, may require that restrictions te
impoced on reactor operation.

12" With respect to reactors for which
operaling licenses have previously heen
issued and for which operating licenses
Ay soue on or before December 28, 1974

t' The time within which actions re-
quired or permitted under this subpara-
Trasnh (20 mest occur shall begin o run
on 30 dass af*er publlcatior of the rule
in the Fyorsar Rzcrsten

‘4 Wi'hia six months following the
date specified In paragraph (a) (2) 1) of
this section an evaluation in accordance
with paragraph (a)«1) of this section
shell be :ubmutted to the Director of
Regulation. The evalustion shall be ac-
comjpanied by such proposed changes in
techrical spesifications or license amend-
mer's as may be necessary o bring reac -
tor operation !n conformity with par.
graph ‘a1 of this section
Any Liensee may request an ex

sion of the six-month period referred
tolnpargrazh ‘a» 20 of this section
for good cause Any such request shall Le
subuiit'ed rot iess than 45 days prior to
expiration of the six-month period. and
shall be accompanied by afidavits shoa -
ing precisely why the evaluation is not
complete and the minimum time belleved
necessary to complete it. The Director of
Regulation shall cause notice of such A

i




§

ih

R

L

g
’ \"\h'.

.f

:

the proposed technics] specifications or
Lcense amendments submitted in accord-
ance with this subparsgraph (2) and all
technical specifications or license condi-
tions previously imposed by the Commis-
sion. including the requirements of the
Interim Policy Statement (June 29, 1971,
3€ FR 12248, as amended (December 18,
1971 36 FR 24082
‘v Further restrictions on reactor op-
e-ation will be imposed by the Director
¢! Regulatior if he finds that the evalua-
o subnmiitted under subparagruphs
and i) of thic subparagraph (2
¢ 091 consistent with subparagran): (1)

of Ui peragra; ! “ne R g result such
00T BTE Iehuoed to protect Wie
health: & &+ Fp v

Evem frow the operating

et Co ruvporasrepl. (v of

L subjarars: 2 mav be grante:
E. the Cominu for govd cpuse Ke-
A * for surl exemption shicli be sub-
§iis noi ke e 45 dav. prior to
t Sate Wi whi thie piant would
¢ vis ke peliired to operate in B~
CiTCance il the procedures of said
sulparagrarh s Any such pegues:
shall be filed wi'n the Sec retary of the

Commission who shall eause notice of

- receipt to be publishied promptiy it
tie Feorrat REcreTrr syc) notice sha!
? de for the suimission of comme::t
L. uiterested per:on: within 14 di
Loooving Feperar Recister publication
Ti.¢ Director of Re-ulation shali submit
Lo viens & to gre reque sted exem o
L FHER TR five dave foliow ing expiration of
the comment per.

‘ Ay reouet for an exeniption
silnatled under subpararraph (v
O tols subparacraph (2 must show,
Wil appropriate afidavits and techni-

Ci. submissions. that it would be in the
Public Interest to allow the licensee a
8pecified additional period of time with-
ﬁcmhurn l&uur the operation of the
ty e manner required by sub-
Parugraph (1v) of this subparagraph (3).
mnquutohnn-hotncmdelmcm-
&ion of the alternatives avallable for ss-
tab. & compliance with the rule
(3) Construction permits may be is-
fued after December 28, 1973 but before
De-ember 28 1974 subject to any ap-
Piitable conditions or restrictions im-
bo-ed pursuant to other regulations in
U’ chepter and the Interim Acceptance
Criieria for Emergency Core Cooling
8. <tems published on June 29, 1971 (36
f'l_’ 12248, as amended (December 18,
1990, 36 FR. 24082 : Provided, how-
€1er, that no operating license shall be
Leued for facilities constructed In ac-
Cordance with construction permits is-
Pursuant to this subparagraph, un-

less the Commisston determines, among

RULES AND REGULATIONS

other things, that the proposed facllity
meets the requirements of subparagraph
(1) of this ?

(b) (1) Peak cladding temperature.
The calculated maximum fuel element
cladding temperature shall not exceed
2200" P,

(2) Mazimum oridation. The
calculated total oxidation of the clad-
ding shall nowhere exceed 0.17 times the
total cladding thickness before oxida-
tion. As used In this subparagraph total
oxidation means the total thickness of
cladding metal that would be locally con-
verted Lo oxide if all the oxygen absorbed
by and reacted with the cladding locally
were converted Lo stoichiometric zirconi-
um dioxide. If cladding rupture is calcu-
lated to occur, the inside surfaces of the
cladding sha!l be included in the oxi-
dation. beginning at the calculated time
of rupture. Cladding thicknes: before ox-
idation means the radial distance from
Insid: to outside the claddine. afier any
calculeted rupture or swellins hac oe-
currec but before significant oxidation
Where the ea'culuted conditions ¢!
tridisicn pressure snd tempers'ure lead
to s predict.on of cled ng sveling with
or withont rludeing rapture. the unoxi-
Qized cladding thucknes: shall be d fined
8- the cluddiin- cross-sectiong! ares tak-
L a8l & horizonial piane st the elrvae
tion of thie rupture if 1t ozcur: or at the
elevition of the highest cliddine tem-
per.ture if no rupture it caloulates te or-
cur, civided by the averave eire mifer-
ence ¢t that eievat.on ®or ruptured clud-
INE the circumierence does not inclgde
e rujture openin”

(20 Merimum hvérogen peneration
The calculated tota] amount of hvdrogen,
generated from the chemical reaction of
the cluddnge wil). water or stcam shall
not exceed 001 times the hypothetical
Amount that would be generated if &l of
the met ] in the elad2ine crlinders sur-
rounding the fuel, excluding the cladding
surrounding the plenum volunie, were
tore. |

4 Conlable geometry Calculated
chan: «. w core geomctry shall be such
that the core remains umenable to cool-
ing

151 Long-term coolino. After any cal-
culated successful Initial operation of
the ECCS, the calculated core tempera-
ture shall be maintained at an
ably low value and decay heat shall be
removed for the extended period of time
required by the long-lived radioactivity
remalning in the tare.

(¢) As used in this section:

(1) Loss-of-coolant accidents
(LOCA's) are hypothetical sccidents
that would result from the loss of reactor
coolant. at a rate i excess of the capabil-
ity of the reactor coolant makeup sys-
tem. from breaks in pipes in the reactor
coolant pressure boundary up to and in-
cluding s break equivalent in size to the
double-ended rupture of the largest pioe
in the reactor coolant gystem

(2) An evaluation mode! Is the cal-
culational framework for evaluatiag the
behavior of the reactor system during a
postulated  Joss-of-coclant  sccident
(LOCA). It Includes one or more com-

(@) The requirements of this section
sre in addition to any other requirements
applicable to BOCE set forth in this Part.
The criteria set forth in paragraph (b),
with cooling performance calculated in
accordance with an acceptable evalua-
tion model, are in implementation of the
general requirements with respect to
ECCS cooling performance design set
forth in this Part including n particular
Criterion 35 of Aprendix A

4 A new Appendix K is added to 10
CFR Part 50 to read as follows

Arrextix K —ECCS Evairamion Mooris

I Required and Acceptable Peatures of
E vluatior, Mod

II Required Documen:atio:

I REQUVIRED AND ACCE™TARLY PEATURES OF

THI EVALVATION NODELS

A Souric of hee* durine the LOCA Por
the heut sour~e HNewe In peragraphe 1 to ¢
beicw It 8 br astumed tLat the reactor
has been operatine continuous'r at 8 powe~
leve! at len 187 times the licenzed power
level (to al'ow for such unceriainiies LU LR
trumentstion emor), with the marimum
peaking factor allowed b tle technica
sDecification: A mnee of power distrihution
SLapes manc peaki factors representirp
power distribhut tha! DAY occur orer the
core lfetine s*all be studied and the one
selected s C be that whic! resuwits tu the
Bitwt severc calculated cunsequences for the
specirum of portulsted breaks and slugie
farlure  aia'vzed

1. The Intia! Stored Encrey in the Fuel

The steadv-state temperature distribution
and stored ener;s L. the fue' before the hy-
poihetical acciden' sha!! be ealculated for
the burr-up that vield. the highe«t emlcu-
Iated cladd .riy temperature (or optionallr
the hirhest calculated stored energy ) To
accoruplish this the therma! conductivity of
U be evaluated as a function of

2 Fusion Heat. Pission heat ahall be cal-
culated using reactivity and reactor Kinetics
Bhutdown reactivities resulting fromn tem-
peratures and volds shall be given their
minimum plausible values, including allow-
ance for uncertainties, for the range of power
distributior shape: and peaking factors in-
dicated to be studied above Rod trip and in-
Sertion may be assumed If they are calculated
w0 occur

3 Decay of Actintdes The heat from the
radioactive decar of actinides, fucluding
Deptunium and plutonium generated during
operation, ss well as isotopes of uranium
shall be calculated In accordance with fus!
eycie calculstions and known padiosctive
properties. The sctinide decay heat chosen
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mnmmummwuequnwu
the values for infinite operating time
ANS Standard ( American
Soclety Standards—"Decay Energy
Re Rates PFollowing BShutdown of
Uranium-Pueled Thermal Reacrors”. Ape
Proved by Subcot mittee ANS-§ ANS Srand-
ards Committee. October 1871). The trac-
tion of the locaily stnerated gamma energy
that is d sosited in the fuel tinciuding the
eindding) may be dierent frots 10; the
walue used shall be justifled by & sultable
calculation.
8. Mctal-Water Reaction Rate. The rate

f anergy release, bydrogen generation, and

|
g
|

the Zircontm-Watey Reuction, ™
ANL-8548, page 7. May 1962). The reaction
‘mhuu“mwhsmlmm‘m
rods whose cladding s calculated to rupture
during the LOCA. the in<'de of the cladding
Shall Also be assumed 1o react after ‘he rup-
ture. The calc on =f the reac:!
the inside -

8. Reactor Intewmuly Heat T ans/er Heat
ansfer {rom piping. .esso| valls, and -
fuel nterual murdware Bad e tazen a3
account

T. Pressurized W:‘er nogeto

Pri= 1re.tor

Secondary Heat Ironsier Heit trar foerred
betw PriImary and seconduiry svstems

heat exchar cers SN Tenera’ ey
an *aken rro aceouret. (Noat ar B¢
W0 Bolll:y Wator Bea.rore )

B SWELLING AND RTPTURR P virw
AND FLEL BUD TUITAMAL PAT L CYTeRs
Each evrlunticn model shal i de a pro-
vision for predic g 3¢.ng elli~g 1
FUpture fom cons'feration of ke g Mo teme
perasure duotrih cion of e 18 i
from *he d eLC® 3 PP sure helw .
mside and oo of ‘e add:ng. ™ 13
fanctions uf 1me. To e o . -
sweilling and mitice 9 ; -
Based on applicacie 214 in ues a - that
the degree cf swe' 1 2 and meidense Lif mupe
ture are not underestunated The deyree of

swelling and ruptu-e shall be aken wate
@ceount In calculations of fap conductance,
eiadding oxidation and emoritilement sod
Rydrogen generation.

The calculations of fuel and cladding tem-
peTAtures as A function of time shall use
values for gap conductance and

wes of the pipe.

b. Ducharge Model Por sii Umes aftey
the fuld has been calculated to
be two-phase in composition, the discharge
Fafe shall be calculated by use of the Moody
mode! (P. J. Moody, “Maximum Flow Rate
of a Single Component, Two-Phase Mixture ™
Journal of Heat Transfer, Tvans Amercan
Society of Mechanical Engineers, 87, No. 1,
Pebruary, 196€5). The calculation shall be
conducted with at least three values of a
discherge coefficlent Applied to the postu~
iated break area. these Talues spauning the
range from 06 to 10. If the results indicte
‘bat *he maximum clad temperature fur the
hypothetical accident Is to be found at an
e€ver lower value of the discharge coefMcient,
the range of discharge coeficients shall be
extended unti the marimum elad tampers-
by this varistion hes beem

€Y cooling water
inlet lines or the reactor
vessel during the bypass period shall (n the
calculstions be subiracted from the reactor
vessel calculated inventory. This may be ex-
ecuted ia the calculsiicn during the Dypass
period, or as an alrernatice the amount of
vOre (ooiing waler calculated o

11 the T.pass pericd may be
\IeT In ke caloulation from the

N In the inlet ltnes downe
AMLd reaotor vessal lowep pienum sfter
Peniod. This bepassing shail end
At & 'une designated as
" Mi'er whicn the ex-
LmeLt mechani ms respon-

Wil e calowiated not
he ereRe e erd.f.aypass dein
ed *he TR zhall De sl
A 2'e v a'ica of analrvis and
einert 1 Y Accextahle mehuts foe
ry e:d of ypa-s ciude, Byt nre not
wiuled 0, the 'owIng (1) Prediction of

- Ve e Latcn f downward fow
Y ‘sl a ’ r e remaluder of the
V3 57 2 p don of & thres.
@ iir Ivpiot o ¢at in ke upud
Slonts -4 .
- “er - W A U Ser
R N ra rihe Evirk and the FCCS
f 44 e he n € 'n SMe ticiniry
{ad ng e nor iy echinng
4 - i N CC8 17,300
4 J . [+ i ah'e 5
e s e e
s 4
AP 7% The 1 " ~nal
f% 10 P Tes 1 - ’ TPOT ents insing.
"Ne reactar ceve skhull Se cats Jisted unng
i3 tRat inci de "ealstie rtarallon of
i“tion xctor with Ren.ids number, and
T@aia®iC 1WO-phase iriclica muitiplers that

Lave been adeguateiv verSed by ccmparson
With experimertal da‘a or models that prove
At least equally conser~a‘ive with respect to
maximum clad temperature malculsted dur-
iog the hypothetical aceident. The mod| fied
Baroczy correlation (Baroczy C J. “A Sys.
tematic Correiation for Two-Phase Pressure
Drop.” Chem. Enging. Prog Symp. Se s,
No. 64, Vol. 62, 1963) or & combloation of the
Tham correlation (Thom, JRA, “Prediction
of Pressure Drop During Parced Clrculation
Boillng of Water ™ Int J of Heat & Mass
Tranafer 7 700-T4, 1984) for pressures equat
o or greater than 260 puis and e Mar-
tineli-Nelsom correintion (Martinell, B C.
Nelson, DB., "Prediction of Pressure Drop
Durtg Poreed Chreniation Bothng of Water *
Transactions of ASME, 005-T0%, 1948) fow
mlmmmn.umpnh-
& Dasts for caleulating realistic two-phase
frictton maftiplers, -
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friction, pressure loes resulting from

change, and (7) gravitational

Any omission of one or more

under stated cirecumatances shall be Justifeq

:z companstive aoalyses or by experimenta)
ta.

4 Critical Heat Fluz o Correlations deve).
oped from Appropriate steady-state and
transient.state experimenta) data are accept.
able for use In predirting the critical heat
LOCA transients The

area
ACceleration
of these terms

., “Prediction of De-
PArTUrY from Nucleste BoUing ‘or an Axially
Neon-uniform Heat Plug Distribution,” Jour-
nal of Vuclcar Energy, Vol 21 241-248 1967

2) feW-2. 3 8 Gellers‘edt, R. A Lee.
W J Cercha R H Wison L J Stanex
Corre'srion of a2l Feat Plux in a
Burdie Cooled by Preasurived Water * Pyo-
FPhase Fiowe a4 Heat Transfer in Rod
Bundics. AIME. New Yorx 1969

(3) Hdenoiv-Lery I M Healzer. J B Hench

Crtee

E Jussen S Llevy “Des #0 Basts for Critical
Heat Pux Condition in B ng Water Re-
\~tere \PED- 5188, C2 C mpany Private
prre. 23ir 199
) Mache'h R P Mamern “An Apprailea)
nf Forced Conveetion Bumout Data " Pro.

T N9s A Re [astizyte 2 Mechanicai En-

I irers 1 A5-1564

51 Barnett P O Barne't A Corre'ation

! Durrous Data %or ~ mir Hrsted An-
%4 I'2 Cres fnp Mot *'ng Bar cut in
firmly Hwed R B 1.2 AEEW R
L
€) Highoe B U Mucnes A ¢ rrefatinn
of Pod Turcie ©vitical Yere x for Water
‘N the Presgire iange |3 'a 725 rsin.” IN.
1412, Teako Nu ar Corporat.on, July 1970
* C rrelatiors of wTridle transient
cur "N Riaw e ped rue 'n LOCA
roen® ’ s ! sat B 1 s teern
e V2t e caree . 'y fed
dm VTTE Rt the forre aMaRs Reee
LS HF sieh Wlow op er il
n ‘@ experimenrcal 1u'a “hrovzhout the
“vige ol paramecers for ®hich *he ¢ rrela-

IO afe 0 be used Where i propriate. the
comparisors Whall use stailstical vacertaints
a0alyeis of the da‘a to demonsirate the con-
servalism of the transient correlation

4 Transient CHP corrsiations acceptable
for use ‘n LOCA transents inciude. but are
oot limited to, the following :

(1) GE trawswns CHF B. C Siifer. J E
Hench, "Loss-af-<Cooclant Aceident and Emer-

. Aﬂ.t:ﬂhlmmmnnuhl
Mruhn_muxmmlbd-
culation shall mot use nucieate bolling heat
M thal loostion sub-




5. Post-CHF Heat Tranafer Correlations. &
ounhﬂc-lol.atm.mnmhd
cladding to the surrounding fluid in the post-
CHP regimes of transition and film bolling
shall be compared to applicable steady-state

dats throughout the range of parameters for
which the correlations are Lo be ussd. The
comparisons sball quantify the relation
the correlations to the statistical uncertainty
of the applicable data

b. The Groeneveld flow fllm botling corre-
iation (equation 8.7 of D.C. Oroeneveld. "An
Investigation of Heat Transfer in the Liquid
De”cient Regime' AECL-3281, revised De-
cemuber 1969), the Dougall-Robsenow flow
gim boillng correlation (R 8 Dougsll aond
W B Rohsenow, "Fum Bolling on the Jo-
s.dr of Vertical Tubes with Upward Flow of
tre Pluld at Low Qualities MIT Repomt
Koun ber §079-28 Cambridpe, Massachuse'ts
Sep ember 1963 and the Westinghouse cor-
telaion Of stesd:-siate transitioz bolling

proprietary Redirect Rebutta® Tes:imony

Westingliouse ctris  Corporation

~AEC D pac. 251 On-
PR L le for uss 12 e
CHF b n add:ton U

t o ol n of Mcdonoug!
M. and Kiug McDonru w
N ECKh i Boiting with

ing Vert.ca' Tube
Techuica! Report €2

WViter gt 2000 psic
254 Researcl: Corp

NP-6aT (1958; s sultal.e fur us Be-
e nuce'sie snd Blm b Use 0f &
’ corrilantions aB2) e Pesticled W
¢ "

Tne Qroeneveld ecorrein’i . shall pee

be usd In the region ueal Iis low-predsure
suLplarity
2. the fire: termn (nucieste ¢f the West-

i rreintic o 8t d the entire MD

: b, are Kilg correla sia'’ not
e used durl ths Llrnédonr after the tem-
perature Qifercuce betuer. the ciad and the

s rated fluid Arrt excecd. 3 F

2, transiticn bolling hea' trunsier ahall
1ot be geappiied for the remaindsr of the
LOCA blawdown. even I the clad superhe!
re’urns below 300° F, excep: for the refiood

poriicu of the LOCA wiacn jusiified br the
Ca’. ulnted Jocal Pid and surtace ecndilions
€ Pur:p Mo, we The charactesist, of

1CAting prumary Sysiain pumy (axial flow

i*Hine or centrifugal shall be derived fron
A dvuamic mode! that incjudes momentuln
transter between the Auid ard the rotating
member with variable pump speed as & funce
tion of time The pump wmode! resistance
used for enalysis should be justified. The
pump mode! for the two-phase region shall
be verified by applicable two-phase pump
performance data Por BWR's after saturs-
tion is calculated st the pump suction, the
pump head may be assumed to vary lnearly
with quality, geing to sero for one percent
Quality st the pump suction. 8o long as the
wialysis shows that core flow stops before
the gquality st pump suction reacLes one
percent

T Core Fiow Distribution During Blow-
doun. (Applies only to pressurized water
Teactors )

& The flow rate through the hot region of
the core during blowdown sheli be calculated

a function of time Por the purpose of

Uiese calculations the hot region chosen shall
Eot be greater than the size of one fue! 8-
sembly Calculations of average f£ow and flow
1t tLe hot region shali take ino sccount cross
ﬂ"y‘ between regions and any flow biockage
Caltulnted W occur during blowdown a8 &
Fesult of cladding swelling or rupture The
Calculated flow aball be smoothed to elimi-

RULES AND REGULATIONS

ing the enthalpy to be used as input data to
the hot channel heatup analysis from quan-
tities calculated in the blowdown analysis,
econalstent with the Sow distribution calcu-
1ations. % 2
P. POST-BLOWDOWN PEENOMENA, HEAT REMOVAL
. BT THE B0CS K, .
1. Single Potlure Criterion. An analysis of
possible fallure modes of EOCS equipment
and of thelr effects on ECCS performance
must be made In carrying out the sccident
evaluation the combination of ECCS subsys-
tems assumed to be operative shall be those
avallable after the mos! damaging single
fallure of ECCS equipment has taken place.
2 Containment Pressure The contaln-
ment pressure used for evaluating cooling ef-
fectiveness during reflood and spray cooling
ahall Dot exceed & pressure calculsted con-
servativaly for this purpose The calculation
shall include the efects of operstion of all
fnswalled pressure-reducing syrtems and
processes
8 Ca'culation of Reflood Rate for Prestur-
tzed Water Reartors The refilling of the reac-
tor vessc! and the time and rate of reflooding
o’ tiv oure ghall B( caliulate2 LY oL accept-
able piode: tha! take 1pio exslderation the

therms and hrdraulic cheracerist.cs of the
core anc of thi reactor 8 The pr.mary
orsterr. co lart puamps shai' be ariumed to
RAve locked Impeliers 1 thic gasumption leads
to the marinaum ealculuted claddinp temper -
sture otherwise the puprr rotor shall be
astumed wo be runnin: free The ratic of the

tota' fuic Fou gt the core exil plaue W the
torn’ | id fin al the core L1 #* f.ane (Care

pyorer fraction . slall bDe used deterin!ne
the ¢ore exii flon aL.¢ sLAll De deermined in
accord.a e with aprlicahic experiuental dnta

(for exampis “"PWR PLECHT (Full Leéyth

Emeryency Cooline Heat Transfor: Pina' Re-
P Westingiy use  Report WCAP-7665
Apri 1971 “PWR Fuli lensih Emergency
Coul Mew' Trausfer (FLECHT) Gromg |
Te Report” Westinghouse Report WCAF -

742, Jaruary 1870, "PWR FLECHT (Full
Lengily Emergency Coollng Heat Transfer)
Groug 11 Test Repert” Westinghouse Report
WCAP-T444. Beptember 1870, "PWR FLECHT
Fiua! Report Suppiement ” Wes iughouse Re -
port WCAP-T831, October 1872)

The efects on pefloodine rate of the eom-
pressed gas in the accup. cletor which is dis
charyed follewin, accmulator weter dis.
char, ¢ shall 814 be taken 1nto account

4. Stear. Interactwon with Emerprney Core
Cooling Water in Prevsurized Wa'esr Regctors
The thermal-hrdraulic futerscuon between
steam and all eruergency core cooling water
aball be taken Lnto account in calculating the
core reflooding rate. During refill and reflood,
the calculated steam flow In unbroken reac-
tor coolant pipes shall be taken to be mero
during the time that scoumulators are dis-
charging water into those pipes unless exper-
tmental evidence is avaliable regarding the
realistic thermal-hydraulic Interaction be-
tween the steam and the liguid In this case
the experimental data mas be used o sup-
porL an alternate assumption

6 ReAll end Reflood MHeat Trancler for
Pressurized Water Reactor: For reflood rajes
of one inch per secoud or higher, reflood heat
transfer coefliclents shall be based ou appll-
cable experimental data for unblocked cores
including FLECHT results ("PWR FLECHT
(Pull Length Emergency Cooling Heat Trans-
fer) Pinal Report” Westinghors Report
WCAP-7665, Apri 1971). The use of a cor-
relstion derived from FLECHT deta shall be
demonstrated to be conservative for the
transient to which It is applied; preseully
available PLECHT heat transfer correlations
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swelling or rupture as such blockage might
affect both local steam flow and heat transfer.

6. Convective Heat Transfer Coefficienis for
Boiling Water Reactor Fuel Rods Under Spray
Cooling Following the dlowdown period, con-
vective heat tranafer shall be calculated using
coefficients based on appropriate experimen -
tal duta For reactors with jet pumps and
baving fue! rods in & 7 3 7 fuel assemb]
array  the following oonvective coefclents
are acceptable

& Durir the period following lower
plenum flasking but pricr te the core spray
reacling rated flov & convective hest trabs-
fer e et of gero LAl be applied o ald
fue! rod

b Durig the peringd >fier core SHTAY
feaines rated floy but pror w o reflondig
conve tive hen! trausfes coeflicients of 30
3 15 and 186 Blu-hri-ft* F ' shall
sppiec 1o the fuel ro L the Outer corners,
oune Fow next L outer rou and to those
reaining in the interior, rerpective!ly. of the
& am

€ Alter the tro-phase peflooding fuid
reacties the level under consideration. 8 cone
vestive heat trane’sr coefcient of 2 Btu-
hrieft-tF ' gha!l be appl.ad to all fuel rods

T Thce Botitng Wa*er Rec-to* Channe' B

-

g

Under £prap Cooling F.liewing the Dlow
down perind hea! transfer from and wettin
of, the chaune! box sh be based on ap; -
printe experiments @iia For resctors with

Jot pumips and fuel rog- 1 8 T2 fuel assen -
BlY arrar. the folloving hest transfer coe’” -
clest. gud wettins tims correlation ere
acceplabic
8 Duriug the period alfter lower pieium
flashung but pricr to core spray reachiu.
¢ 8 convectite coeficient of gero
Le applied 1o the fucel assembd!s chante!l

b Duriig the period afler core Spray
reaches rated flow . but prior to wetting of the
cuanne]l aconvective heat transfer coefficieny
of B Btu-hr '-ft %'F ' ghall be applied to bote
sides of the channe! box

c. Wetting of the channe! box shall be as-
sumed o occur 80 seconds after the time
determined using the corrvlation based on
the Yamanouch! analysis (“Loss-of -Osolant
Accident and Emergency Oore Cooling Modek
for General Electric Bolllng Water Reactors, ™

Qeneral Kectric Com
10329, “Hril 1971). iy S .

I REQUIRED DOCTMENTATION

1 & A description of each evaluation mode
shall be furuished The description sha!l ta
sufficlently complete Lo permit technieal re
view of the analrtical spprosch including th
equations used thelr approsimations lo dif
ference form. the assumptions made and the
values of all parameters or the procedure fo
thelr selection as for example, in accordanc
Wil s specified physical law or empirics
correlation

b The description ahall be sufficiently de
talied and specific to require alignifican
changes in the evaluation mode! to be spec
ified in amendments of the description Po

4 1974
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‘ig it

e
performed for each evaluation model, o eval-
WaLe the effect on the calculated results of
variations In noding. phenomena assumed in
the calculation to predominate, tnc!

tive the cholce: made shall be Justified

¢ To the extent praciicable predictions
©f the evaluaticn moviel, or poruons thereof,
shall be eompared with applicabie experi-
mental lnformation

B Geners' Bisdire for Acceplani. iy
Fer ool evn'uatien modelt peviewesr wil
1 L + 8dequarcs of the esicula-
&) meth Imsiudi' p ccepliorce wnit
PeLilivec features cf Bectior I of thy Arperi.
¢ b » 4 of & leve of sale*s and
mArP.L 0 contenatism ¢ mprral.e W other
et LA SIEE LR I T WE.oF Intk
Breount girmiteun @i1®prences Ir the reactor:
e v hich tLe ang
(8= 16:. Put Lax 83-703 & 8:a! P48 8
Bl 36 01 Bia® 84, 2o LS C .'LBLCEC
85 8%

Duted 8t Washing
day of December 197
For the Atoriic Energy Comnts slar,
Far: C Breorr
o CIthe Comriission,

207 Fued 1-3-74.8 4% an

1en D.C. this 28th

S:orela
(FI Dol %4

Titie 12—Banks ane Banking
CHAPTER I—FEDERAL RESERVE SYSTEM
SUBCHAPTER A—BOAPD OF GCOVIRNORS OF
THE FEDERAL RESERVE SYSTEM
IR« G. 3.7

MAXIMUN LOAN VALUE OF STOCKS

Parts 207, 220 and 221 (Regulations G,
T and U) are amended to change ‘rom 35
percent to 50 percent the maximum loan
value of margi.: securities. This will have
decreasing the amount of
margin required for stock-secured loans
and short sales.

1. Effective January 3, 1974, $2075)
(the Bupplement to Regulatic. G s
amended to read as follows:

§207.5 Supplement.

(a Marimum loan value of margin
securities. For the purposc of § 207.1. the
maxinum loan value of any margin
security, except convertib's securitijes
Sublect 1o § 207 1¢d), gha'l be 50 percent
of Its current market valye as deler-
mined by any reasonable method

RULES AND REGULATIONS
BY AND
PART 220—CREDIT BY BROKERS

2. Effective 3, 1974, § 2208 &)
1) and @ mmlmhm
tian T) s amendec to read as fallows:

vided In § 220.3(¢c) and hs (b)
and (¢) of this section’ 50 per eent of the
current market value of such securities.

- - - - >
argin required for short sales
Tbe amoun: to be included in the ad-
Justed debi: balance of a general account,
pursuant & § 2203d) (2., as margin re-
Quiiec for short sales of securities (other
than exemnr wd securitie: ) shal! be 50 por
Cert of the current marke: vaiue of each
security,

- - - - -
PART 221 —CRED'T BY BANKS FOR THE

PURPOSE OF PURCHASING OR CARPRY.

ING MARG!N STOCKS

3 Effect:v January 3.1974, § 221 44
(the Suprlemceont to Rezulation U) s
Amended W read as foliows:
£221.4  Supplement. ‘

(@) Marimum loan palue of stocks For
the purpoeer of §22:1 the maximum
loan valus of any stock whether or not
registered or & nauona! securiuer ex-
cLange. shull be 50 percent of its current
market value, as determined by any rea-
sonable method

42 Thess amendment. are issued pur-
suant to secticn 7 of the Becurities Ex-
change Act of 1634 (15 USC 78,

b. The requirements of § USC section
853 with respect to notice and public par-
Uclpation were not followed in connec-
tion with these amendments because fol-
bwing such requirements would be tm-
practicable dus to the highly technical
mature of the subject mmiter Involved
and because it would be comtrary to the
mbluhhmtﬂthnuﬂonvmmh-
mediately efiective The requirements of
5 US.C. section 553 with respect to de-
ferred effective dates were not followed
In connection with these amendments be-
cause Lhese amendments relieve restric-
tons previousl; imposed

B order of the Board
January 2, 1974

(szarL) Curstes B. Priversc

Secretary of the Board.

PR Doe 74-83! Plied 1-3-74.5:04 pm)

of Governors,

Offices (12 CFR 88211
muuaouumum.xcmm
purposes of the require
that (a) a satellite office (other t
fully automated satcllite office) t
cated within a retail sales establis?
such as & department slore or supc
ket and (b) a fulls &utomated sa
office be located either within s
retull salcc establishment orin &
ping center, office building or trans-
ton terminal 1In addition. the )
considers it advisable to make ¢
minor or ecuforming regulatory ol.
relating o satellite offices

Accordingly, the Federal Home
Bank Bo:rd hereb: amends sald § §
br  revising paragraph (a), su!
Eraphs 1" and (8 of paragrap
Subprrazrapns (4) and t8) of para
(). and ‘he last sentence of para:
(&', to read as set forth below, ef
January 4, 1974

Bince the above amendments »
restrictions, the Board hereby find
hotice and putlic procedure with re
to sald amendmerts are unnec
under the provision: of 12 CFT. ¢
&nd b USC. 553/b) : and since pu
tion of said Amendments for the 3
period specified in 12 CFR 508 14
B USC. 553(d) prior to the effectiv-
of said amendments would in the o
of the Board likewise be unnecessa-
the same reason, tre Board hereb:
vides that sajd amendments shall be
effective as hereinbefore set forth

The amenduments set forth below ¢

v of § 582.1-1, which subriv:
has been deleted.

2. Bubparagraph (¢) (1) of §58.
entitled “Bpecific provisions”™, previ-
required a satellite office (other th.
fullr automated satellite office) fo b
cated in & retall sales estahlishment
required a fully automated sateilite o
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and senvi-e: of the Department Coor-
d'raies Le public Information activi-
ties of the Department at all levels.
Iniegrates the public affairs communica-
tions processes with Department policies
and objectives, and establishes and en-

those policies which effect a clear,

t. and consistent flow of informa-

the general public and other audi-
ences sbout Depariment programs and
sctivities.

B. The D. puty Assictant Secretary for
Public Affairs «Communications) repre-
sents the OXce of Public Affairs on mat-
ters relzting to information flow and
processing and interface with various
publics on substantive matters of De-
partment policies and positions related
t0: News sc rvices, audiovisual and photo
services, publications and graphics serv-
jces, and speakers bureau and speech
writing.

C. The Deputy Assistant Secretary for
Public Affairs (Operations) represents
the Office of Public Affairs on matters
relating to management and administra-
of public affairs activities and inter-
face with pertinent ent publics
and organizations related to: Communi-
cations planning and evaluation, field
services and agency liaison, administra-
tive services, general public services, out-
side organization liaison, and specia] in-
formation task forces.

Approved: June 22, 1971, :

Eiror L. Rickarpson,
Secretary.

[FR Doc.71 9145 Fileq 6-28-71,8.48 am)

AWIB' ENERGY_CONIAISSION

[Docket No. PRAM-36-1)
NEW ENGLAND NUCLEAR CORP.
" Filing of Petition

Notice is hereby given tl:;.lt5 mA‘.lb New
England Nuclear Corp, any
Boston, MA, by letter dated
May 26, 1971, has filed with the Atomic
€y Commission a petition for rule
making to amend the general license in
§3624(b) of 10 CFR Part 36 for export
of tritlum with a specific activity of not
more than 10 curies per gram of hydro-
gen in labeled organic compounds.
~ The petition requests that the specific
setivity restriction of “10 curies per
§Tam of hydrocen” be deleted. The peti-
tor states further that if the Commis-
“ion considers that additiona] controls
be required with deletion of the
*pecific activity restriction, the single
thipment restriction of §36.24(b) could
fimultaneously be reduced from 10 curies
0 1 curie.

A copy of the petition for rule making
s avallable for public inspection in the
Cummission's Publie Document Room at
i717 H Street Nw., Washington, D.C.

Dated at Washington, D.C., this 234
‘ay of June 1971,

¥o. 125~

FEOERAL

NCOTICES

For the A'omic Energy Commisivn.

W. B. McCoor,
Sccretary of the Commission.

IPR Doc. 71-8100 Puiea 6-28-71,8.45 am)
Wy

CRITERIA FOR EMERGENCY CORE
COOLING SYSTEMS FOR LIGHT.
WATER POWER REACTORS

Interim Policy Statement

The Atomic Energy Commission has
adopted the interim statement of policy
set forth below providing interim accept-
ance criteria for emergency core cooling
systems for Mght-water power reactors.

INTERIM ACCEPTANCE CRITERIA yoR EMer-
GENCY Corr CooLing SysTEMS FoR
LiGHT-WaTER PowEr Reacyomrs

- L GENERAL

Energy Commission has
reevaluating the theoret-
experimental bases for predict-
perromuncc, of emme‘:gy core
systems, including new informa-
tion obtained from industry and AEC
mmcbprmmmmwd.unn-
sult of this reevaluation, the interim
criteria of section IV of this policy state-
ment have been adopted by the Commis-
sion for use in the licensing of light-water
power reactors. .

II. BACKGROUND -

Protection against a highly unlikely
loss-of-coolant accident has long been
an essential part of the defense-in-depth
concept used by the nuclear power in-
dustry and the AEC to assure the safety
of nuclear power plants. In this concept,
the primary assurance of safety is acei-
dent prevention by correctly designing,
constriecting, and operating the reac.or,
Extensive and systematic quality assur-
ance practices are required and applied
at every step to achieve this p. as-
surance of sa’sty, Nevertheless, devia-
tions from expected behavior are posty-
lated to occur, and protective systems are
installed to take corrective action as re-
quired In such events. Notwithstanding
all this, the occurrence of serious acei-
dents is postulated. in Spite of the fact
that they are highly unlikely, and engi-
neered safety features are installed to
mitigate the consequences of these un-
likely events. The loss-of-coolant acei-
dent is such a postulated Improbable
accident; the emergency core cooling
system is one of the engincered safety
features installed to mitigate its
consequences.

Emergency core cooling system design
considerations were reviewed in a 1967
report to the AEC by an ad hoe Advisory
Task Force on Power Reactor Emergency
Core Cooling. The Task Force recom-
mended that additional assurance could
and should be obtained that substantial
fuel meiting can be prevented by emer-
gency core cooling systems. Improve-
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_new insight into the
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MNELis in primary system integrity, devel-
opment of improved snalytical methods
for predicting
and performance of confirmatory experi-
ments were recommended. o
Extensive design, analysis, and re-
search programs were initiated by the
AEC and the nuclear industry in these

areas, and much new information has -
been developed. Additionally, practices - -

in the design, manufacture, installation,
and inspection of power reactor *
sysiems have been markedly improved.
Later, in 1969, an AEC Internal Study
Group recommended greater emphasis on
Quality assurance, and confirmed the use
of postulated unlikely accidents (such as
the loss-of-coolant accident) as de-
sign bases for reacior safety, o
The ongoing industry and AEC pro-
grams have produced a large amount of
information not available at the time of
't;: :arug reviews. This new information
ed to changes in the various emer-
gency core system designs for
power reactors, and also in

corles—more complex and
far than those formerly in use, gave
processes, and prob-

lems, in predicting emergency core_ cool-

.ing system performance. 2

The nuclear industry as well as the
AEC has sponsored s great deal of con-
firmatory experimentation in this fleld.
Blowdown experiments’ performed on
nonnuclear simplified models of pressur-

experiments in the small LOFT Semi-
scale Blowdown Systert at the National
PReactor Testing Station in Idaho showed
deviations from the predictions of the
ccdes then in use. For
gency core cooling water Was ejected
from the system d !
Although there are
the small LOFT Semiscale

The process of code development angd
experimentation using models is ex-
pected to continue. The . Commission
plans to place the necessary additional
emphasis on such work in Commission.
programs and expects the nuclear indus-
try to accelerate jts sfforts. .

In view of the large amount of new
information available, the AEC has
again conducted a review of the present
state of emergency core cooling system
technology, and has reevaluated the
basis previously used for
tem designs for current types of light-
water reactors, ol

‘- '.'}‘ '.{!.' BATTL A
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core cooling performance, ;
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T EVAITATION OF EMERGINCY CORE
COOLINC 51STEM PEFFORMANCE

Ti.e course of a loss-of-coolant accl-
dent, and the performance of the emer-
gency core cooling system, are evaluated
with & scquence of calculations. For cal-

.ru;uuon. the system is divided into many
contro’ volumes (“"nodes”). Each volume
g contains the heat sources and sinks ap-
propriate to the component being mod-
“ eled. During the entire calculation,
temperatwes in the core are calculated
as function of time. The cooling processes
are primary coolant flow during blow-
down and flow of emergency core cooling

water as it becomes available.

Ideally, one would have available an-
alytical methods capable of detailed re-
alistic prediction of all phenomena
known or suspected to occur during a

~ loss-of-coolant accident, supported in

~ every aspect by definitive experiments

directly applicable to the accident. In

. the absence of such perfection, adequate

4% assurance of safety can be obtained from

’ an appropriately conservative analysis

based on available experimental infor-

mation. In areas of incomplete knowl-

edge, conservative assumptions or

procedures must be applied When

further experimental information or im-

proved calculationa! techniques become

available, the conservatisms presently

imposed will be reevaluated and a more
realistic approach will be taken,

Detailed technical reviews have been
performed by the AEC of the computer

. ctodes currently available for predicting
emergency cor€ cooling system perform-
- ance. The AEC has developed sets of
uitably conservative assumptions and
rocedures which together with the com-
ter codes comprise three appropriately
conservative evaluation models to use for
evaluation. The codes used in one of
these evaluation models (described in
Part 1 of Appendix A) are available from
the AEC. Codes used in the other two
evaluation models (described in Parts 2
and 3 of Appendix A) contain proprietary
material, for which summaries are or
soon will be publicly available. Other
- evaluation models are under review by
the AEC,

The three acceptable evaluation mod-
els presently included in Appendix A are
different in many respects, and the sets
of conservative assumptions and proce-
dures also differ from one another. These
differences arise from two principal
causes: (1) Differences in approach and
calculational methods of the different
analyses, leading to different areas where

~ imperfect knowledge or analysis require
conservative treatments, and (2) differ-
ences in hardware among the various
reactor designs, such as spray vs. flood
cooling and hot leg vs. cold leg vs. direct
vessel injection.

IV. INTERIM ACCEPTANCE CRITERIA FOR
EMERGENCY CORE COOLING SYSTEMS
The criteria for acceptance of emer-
gency core cooling systems have been
developed in the context of the defense-
‘-dt:’lh concept, with the primary as-
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surance of safety being accident preven-
tion. wachicved by coriect design,
consiruction. and opera‘ion and by ade-
quate quality assurance. The Joss-of-
coolant accidents postulated in the cri-
teria thus presuppose a highly unlikely
event as a startig point.

These criteria are applicable to all
light-water power reactors except as
otherwise proivided. Improvements are
expected in analytical techniques, and
experimental programs are expected to
provide increased and improved knowl-
edge about ECCS performance. On the
basis of such improvements in tech-
nology, these criteria will be modified
from time to time.

The Commission believes that these
criteria for emergency core cooling sys-
tems provide reasonable assurance that
such systems will be effective in the un-
likely event of a loss-of-coolant accident,
Nevertheless, in connection with waler
power reactors yet to be designed and
constructed the possibility of accomplish-
ing by changes in design further im-
provements in the capability of emer-
gency core cooling systems should be
considered. - ; .

A. Criteria for all light-water power
reactors. These general requirements
have been the basis of AEC safety re-
view for some time. On the basis of
today's knowledge, the performance of
the emergency core cooling system 1is
judged to be acceptable if the calcu-
lated course of the loss-of-coolant ac-
cident' is limited as follows:

1. The calculated maximum fuel ele-
ment cladding temperature does not ex-
ceed 2,300° F. This limit has been chosen
on the basis of available data on embrit-
tlement and possible subsequent shatter-
ing of the cladding. The results of fur-
ther detailed experiments could be the
basis for future revision of this limit.

2. The amount of fuel element clad-
ding that reacts chemically with water
or steam does not exceed 1 percent of
the total amount of cladding in the
reactor. -

3. The clad temperature transient is
terminated at a time when the core
geometry is still amenable to cooling, and
before the cladding is so embrittled as
to fail during or after quenching.

4. The core temperature is reduced and
decay heat is removed for an extended
period of time, as required by the long-
lived radioactivity remaining in the core.

B. Criterta for specific reactors. Each
reactor shall be evaluated in accord-
ance with the general criteria of section
IVA, and using a suitable evaluation
model. Examples of acceptable evaluation

' A loss-of-coolant accident Is & postulated
sccident that results from the loss of reactor
coolant at a rate in excess of the capability
of the reactor coclant makeup system from
breaks in the reactor coolant pressure bound-
ary, up 1o and including s break equivalent
in size 0 the double-ended rupture of the
Isrgest pipe of the reactor coolant system.

models are described in Appendix A
Tr.cse evaluation mnadels are accep:alje
to the Commiss.on but their use is noy

mandatory Other evaluation models Mmay

be proposed by applicants for review g;

indvidual cases.

C. Application of criteria to reacto,
licensing—1. Application to operating re.
actors. (a) For each reactor hql an
operating license on the effective date of
these criteria and not covered by pary.
§raph (b) below, an analysis of the pey.
formance of the emergency core cooling
system presently installed, using me!
equivalent to those in Appendix A,
be submitted to the AEC as 500D as prac.
ticable, but not later than 1
1971. Each such operating reactor shall
be <hown by that date to be in compy;.
ance with the criteria of sections Iy A
and B.

(b) For reactors granted operating 1.
censes on or before Janua:y 1, 1968, com,.
pliance with the criteria of sections 1y
Aundlnnmtbemmredmmaubx.
1974. Each such reactor, to the extent
that it is not in compliance with the
criteria, shall be subject to the following
additional requirements: ;

(1) An analysis of the performance of
the emergency core cooling system piys.
ently installed, using methods equivalent
to those In Appendix
mitted to the AEC as soon as practicable
but in no case later than January 1, 1973’

(2) A program of improvements, and s
schedule for effecting them before July
1974, together with supporting snalysis
based on an evaluation model equivalent
to those in Apperdix A, shall be sub-
mitted to the AEC as soon as practicable,
but in no case later than July 1, 1972

The licensee shall make, as soon as
practicable, such interim improvements
in operating techniques as are practical
and worthwhile in improving emergency
core cooling system performance or
reliability. )

(3) An sugmented inservice inspection
program shall be inaugurated promptly
covering those portions of the system pip-
ing, pumps, and valves with a nominal
diameter of 4 inches or greater and for
whose postulated failure the performance
of the installed emergency core cooling
system would not be in compliance with
the criteria. The augmented program
shall be based on the American Society
of Mechanical Engineers’ Boiler and
Pressure Vessel Code, section XT, except
that the frequency of inspection shzll be
tripled.

(4) Equipment shall be installed as
soon as practical if needed to facilitate
detection of primary-system leakage by
at Jeast two different methods The tech-
nical specifications regarding allowable
rates of identified and unidentified leak-
age shall be reduced to the lowest practi-
cal values, .

2. Variances. (a) The Commission may
authorize variances from these criteria

* Westinghouse Electiric Corp. proposals for
subatmospheric and ice condenser contain-
ments, and proposals from The Babcock and
Wileox Co. and Combdustion Engineering.
Ine, are under review by the AEC,
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5 where their applicetion is not practicable
or for other good cause.
(b) The Commission may also author-
jze variances from these criteria for a
limited period of time to allow comple-
tion of testing programs. :
(¢) The application of these criteria
. is expected to permit nmormal electrical
= power output of all, or almost all, power
' reactors. However, if a limitation should
result, and if an urgent short-term need
for additional power occurs because of
unusual or peak demand, outage of other
equipment, or other similar reasons the
Commission may authorize full power
operation of the reactor for a limited
period. - y
(d) Any variance authorized here-
under shall be based upon a determina-
tion of reasonable ascurance that the
proposed action will not adversely affect
the health and safety of the public.

APPENDIX A—ACCEPTABLE EvaLvaTion Mooris
INCLUDING THIm Ccmnuv_am AssumMP-
5 TIONS aND Procroumss N
PART 1-——AEC EVAIDATION MODEL POR PRES-
§' 7L -WATER REACTORS

Anaiyses should e performed for the entire
_break spectrum. ;om 05 ft* up to and in-
cluding the double-ended severance of the
largest pipe of the reactor coolant pressure
boundary. The combination of systems used
for analysis should be derived from a failure
mode and effects analysis, using the single
failure criterion

The following analytical techniques should
be used: .

1. Thermohydraulic ealeulation during
blowdown—IN-1321, “RELAP 3—A Computer
Program for Reactor Blowdown Analysis,™
June 1870. -

2. A suitable refill and reflood calculation
m the end of blowdown onward

3. Fuel element heatup calculation—IN-

445, “THETA 1-B, A Computer Code for
Nuclear Reactor Core Thermal Analysis™
February 1971, Inputs from 1 and 2 will be
used for thls calculation.

The user of these codes should assure him-
self that he has reviewed avallable “updated
memos” and s using the correct versions and
cholee of options within the code.

The following assumptions and procedures
are to be used. Any assumptions not specified
should be fully justified. i

). Core and System Noding

& RELAP--at Jeast 3 core nodes, at Jeast 7
nodes in the primary side of each steam gen-
erator moedel, and one containment node.

. THETA—at least 4 radia} fuel nodes and
one radial cladding node, ai least 7 axial
fluld nodes

2 Pump Model—The pump resistance, K,
used for anslyeis should be fully justified.
The effect of pimp speed upon K should be
considered. The more conservative of two
Assumptions (locked or running) should be
Used for the pump during the blowdown
€lculation. e

3. Break Characteristics—Por large breaks
in the range 06 1o I times the total area of
the double-ended break of the largest cold-
leg pipe, two break models should be used.
The first mode! should be the double-ended
Severance (guillotine), which assumes that
there Is break flow from both ends of the
broken pipe, but no communication between
‘he broken ends. The second model should
dsume discharge from a single node (split).

4 A break discharge coeficient (Co) of 1
Miould be used for all break sizes

§ Decay heat—The decay heat curve de-
%ribed in the proposed ANS Standard, with

¥
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& 20 percent allowance for uncertainty
sh=ould be used. The {ra~t.on of fircay heat
EeDerated in the ho! rod should be consid-
erec 10 be 100 percent of this value unless a
smaller value Is jus:ified.
6. Time 1w departure from nucleate boll-
~—~use any caiculated option in the code.
. Heat transfer after departure from nu-
cleate bolling—use programed transition
bolling correlation option.
8. Film boiling heat transfer—use Groene-
veld correlation (equation 5.7 of AECL-3281,

9. Metal-worker reaction rate—use the
Baker-Just equation, with a coefficient of 1.

10. Core
flow at the junction which Is entering core
If flows are opposed, use zero flow.

11. Enthalpy and
plenum conditions.

12 Accumulator Bypass—For cold leg
breaks, all of the water injected by the ac-
cumulators prior o end-of-biowdown shall
De assumed 1o be lost. In this context the
end-of -blowdown shall be specified as the
un.nvmambuumunm
-eomputed. : -

13. Reflood—a calculation for the refiood-
ing heat transfer should be performed. The
contaminant back pressure assumed for the
snalrsis should not be higher than the initial

-break pressure plus 80 percent of the
ncrease in pressure calculated for the acei-
dent. The following items should be con-
straints on the calculation:

8. No steam flow should be permitted In
intact loops during the time period that ac-
cumulators are injecting. ¢ .

b Core exit quality should be calculated
from entering mass flow rate and nominal
FLECHT heat transfer. o?

€. Pump resistance, X, should be calcu-
Iated on the basis of a locked rotor,

d. The effects of the nitrogen gas in the
accumulator, which s discharged following
sccumulator water discharge, should be
taken into account in calculating steam flow
as a function of time

e. The pressure drop In the steam genera-
tor sLould be calculated with the exist.
ing fluid conditions and associited loss
coefficlents.

1. All effects of cold injection water. In
either & hot or cold leg, on steam flow (and
A P) should be included in the calculation

8 The heat transfer coefficient during re-
flood should be derived from FLECHT data

PART 2 —GENERAL ELECTRIC EVALUATION mMODEL

Analjies should be performed for the en-
tire treak spectrum, Up to and Including a
double-ended severance of the Iargest pipe
of the reactor collant pressure boundary The
combinations of systems used for anaiysis
should be derived from a fallure mode and
efec's analysis, using the single fallure cri-
terion as Indicated in Table 2-1 of the topical
report “Loss-of-Coolant Accident and Emer-
gency Core Cooling Models for General Elec-
tric Bolling Water Reactors,™ NEDO-10329
The analytical techniques described in
NEDO-10329 and fi1s suppiement should be
used with the following exceptions

1. During the period of flow coastdown
after the minimum critical heat flux ratio at
the hot spot is less than one and until the
top of the jet pumps uncover, the hest trans-
fer coeficient should be calculated using the
D C. Groeneveld correlstion (AECL-328],
equation 8.7),

2. During the period of lower plenum flash-
ing unul the core becomes uncovered, the
beat transfer coeficient should be calculated
using Groeneveld's correlation as in 1 above.

3. The heat transfer coefclents associated
with rated core spray flow should correspond
to those derived from experimental data, as.

pressure—use en tering
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ming the ~1vdding and channel box emis-
Fliejuadd WO0S.

4. It should be assumed that channe! wet-

ting does not aceur untl! 60 seconds following

the weiting time calculated using the
Yamancuchi analysis. -
8. A range of conservatively calculated ey &
peaking factors should be studied and the - 2
combination selected which results in the R

most severe thermal transient for the break . . -
spectrum and combinations of systems R -
analyzed. . . . A
6. The decay heat curve described in
proposed ANS Standard, with a 20 percent
Allowance for uncertainty, should be used.
The fraction of decay hest genersted in
hot rod should be considered to be 100
cent of this value unless a smaller value is
Justified. The effect of volds on reactivity -
during the blowdown may be taken Into
account, . e

i

pipe of the reactor coolant by,
boundary, The combination of systems used Y
for analyses should be derived from s fallure
mode and effects Anaiysis, using the single- - .
fallure criterion. . T B e P TS

The anslytical techniques to be used are “ .« ¥ +
described In the topical report, “Westing- A
house PWR Core Behavior Following & Loss- e

of-Coolant Accident” WCAP-7423-L Jan- ‘.

uary 70 (Proprietary), snd & supplemen- -,T‘:-':
tary renrietary  Westinghouse  report, ' ot
“Eme. _ Core Cooling Performance,” re- .

ceived Juue 1, 1971, and in an ApPpPropriate "
nonproprielary report to be furnished by .
Westinghouse, with the following exceptions®

For breaks greater than 0 5 ft ' -

1. The break discharge coefMicient, (Cs),
used with the Moody discharge flow model
should be equal to 1 for all break sizes.

2 The decay heat curve described in the
proposed ANS Standard, with & 20 percent
allowance for uncertainty, should be used
The fraction of decay “eat generated In the -* e
hot rod may be considered 1o be 95 percent k
of this valye. ’ R T &

3. For large breaks In the range 06 to 1 - <
times the total area of the gouble-ended B
break of the largest cold-leg pipe, two break . '

»

models should be used The first model - -. -
should be the double-ended severance (Gut!- =
lotine), which assumes that there is break " * . -
flow from both ends of the broken pipe. but .
no communication between the broken ends & e
The second model should assume discharge &
from a single node (split),

4. The time after the break for the onset of
departure from nucleate bolling at the hot
spot should be equal w0 0.1 second.

§. For cold leg breaks, all of the water n-
Jected by the accumulstors prior W end-of-
blowdown shall be assumed to be Jost In this
context the end-of-blowdown shall be speci-
fied as the time at which zero break flow s
first computed. The containment back pres.
Sure assumed for the biowdown analysis
should not be higher than . the initin) pre-
break pressure plus 90 percent of the Increase o
in pressure calculated for the accident under ~ .
consideration. - '

8. The pump resistance, K, used for Analy- .
sis should be fully Justified The effect of 8.7
pump speed upon X should be considered
The more conservative of two assumptions
(locked or running) should be used for the
pump during blowdown calculation.

7. A calculation for the reflooding heat A
transfer should be performed The contain- {
ment back pressure assumed for the Analysis .
should not be higher than the initia) pre- .
break pressure plus 80 percent of the increase

\
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n pressure cal 2atcd for Lhe aaviden’ -
considera’ on.

The fullowing Items should De constra nts
on the cwculation:

& No steam Mow should be nermitied In
intact loops during the time period that ace
cumulators are injecting.

LEer

g - ®. Core exit guality showd be cuculated

entering mass flow raie and nominal
CHT beat transfer.

€ Pump resistance should be calculsted
on the bas!s of a locked rotor,

d The effects of the niwrogen gas in the
sccumulator, which 1s discharged following
accumulator water dis~harge, should be taken
into account In calculating steam flow as &
function of time.

¢. The pressure drop in the steam gen-
erator should be calculated with the exist-
ing fluld conditions and assoclated loss co-
efficlents.

f. Al eYects of cold Injection water, In
" eitber a hot or cold leg, on steam flow (and
4 P) should be included In the ecalculation

€ The hest transfer coeficlent during re-

" $ood should be derived from FLECHT date

In view of the public health and safety
considerations discussed above, the Com-
mission has found that the interim ac-
ceptance criteria contained herein should
be promulgated without delay, that no-
tice of proposed issuance and public pro-
cedure thereon are impracticable, and
that good cause exists for making the
atatement of policy effective upon publi-
cation in the Feorrar Recister. The
Commission invites all interested persons
who desire to submit written comments
or suggestions for consideration in con-
nection with the statement of policy to
send them to the Secretary of the Com-
miscion, US Atomic Energy Commission,
Washington, DC. 20545, Attention:
Chief, Public Proceedings Branch, within

days after publication of this notice
the Feorrar Rrcister. Coples of com-
ts received may be examined at the
Commission's Public Document Room,
1717 H Street, NW., Washington, D.C.
The Commission will consider all such
comments and suggestions with the view
to possible amendments and will issue a
report. Additionally, the Comunission will
‘eonsider holding an informal public rule
making hearing on this interim policy
statement.
(Sec. 161, 68 St 048 80 Stat 383 A1 Stat,
84 42 USC. 2201, 5 USC 552 553)

Dated at Washington, D.C, this 25th
day of June 1871.
For the Atomic Energy Commuission,

W. B. McCoot,
Secretary of the Commission.,

iFR Doc 71-8185 Filed 6-28-71;8 52 am|)

CIVIL AERCHAUTICS BOARD

[Docket No. 23542, Order 71-6-127)

AIR TRAFFIC CONFERENCE OF
AMERICA

Order Instituting Investigation

Adopted by the Civil Aeronautizs Board
at its office in Washington, D.C., on the
24th day of June 1971,

By Opinion and Order 70-12-165, De-
‘nber 31, 1970, the Board passed upon

FEDERAL
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the provisions of a resolutiam of ti.c - ar-
rier viem.bers of the Air Trafs Coofere
ence of Amcrica (ATC)' relsting to the
establishment of commission rates for
travel azent sales of domestic air trans-
poitat.on and providing for certain
wnendments to the ATC process for the
selection and retention of trave! agents.*
During the course that proceedinz issues
were ralsed with respect to whether the
procedures employed by ATC in adopting
the resolution, fe., ATCs w arnulous
voting requirement, were contrary to the
public interest because such had resulted
in an inherently unfair compromise
which was reflected by the inadequate
level of agent compensation provided for
in the resolution.'

In response to these allcgations we
concluded that the substantial issues
raised by the unanimous features of
ATC's bylaws warranted a general in-
quiry Independent of our concern with
the commission resolutions there before
us. Consequently, we stated that we
would address ourselves to the initiation
of an inquiry relative to the unanimity
voting procedures at a subsequent date,
Order 70-12-165, supra, pages 14-15.

Accordingly, we are herein instituting
& general Investigation of all the ATC
bylaws—not only those which encompass
the unanimous voting procedures. We
have concluded that the most appropri-
ate avenue of exploring those issues
raised by the unanimous voling proce-
dures would be in the context of a thor-
ough and complete investigation into the
framework of the conference in which
they are employed.

We have concluded that a formal evi-
dentiary hearing is the most satisfactory
means of resolving cll of the issues raised
by the ATC bylaws and would be in the
public interest. Our limited experience
with the unanimity provisions of the by-
laws during the course of the proceedings
in Docxet 21305 has demonstrated to us
that it would be extremely difficult if not
essentially impossible to fully explore all
of the issues raised by each provision of
the bylaws on the basis of written com-
ments alone.

The basic issue to be resolved in the
proceeding will be whether the ATC by-
lavs should be approved or disapproved
under section 412 of the Aet. Of course,
the subsidiary issues are subject to telin-
eation at the prehearing conference. We

YATC s one of four couferences of the

Alr Transport Assoclation of Ameriea, the
domestic scheduled air carrier industry trade
association The other conferences are: The
Alriine Finance and Accounting Conference,
the Personnel Relations Conference; and the
Alrline Operations Conference ATC deals pri-
marily in trafic and sales matter and has &
stated purpose of increasing the use and
usefulness of air transportation and further-
ing the interest of the member carriers to
deal with their mutual trafe, sales, and ad-
vertising problems.
P Agreements CAB 5044-A144, Docket 21308
'1{10 allegation was raised Initially by
by ARTA which was later Joined therein by
the Department of Justice which argued that
the Board consider the unanimous voting
procedures either In the comm!ssion proceed -
Ing or in a subsequent proceeding.

-and whether they should be

would expect that such issues include the
following: v hether the unanimous voling
procedures currently employed by ATC
should be maintained and if not, whether
& representative determination of the
conference membership can and shoulg
be effected by different voting proce-
dures; whether a carrier which seeks to
take action independent of that which
the whole conference has decided upon
should be allowed to do so pursuant to
requircments more flexible than thecur.
rent ones; whether it is in the public in.
terest to require membership in ATA ag
& condition to full membership in ATC;
and related thereto whether it Is in the
public interest for ATC to function as
part of ATA® ¢ 7
Accordingly, it iz ordered, That: .
1. An investigstion to be known as
the “ATC Bylaws Investigation” be ini-
tiated for the purpose of de:
whether such bylaws or any provisions
thereof are adverse to the public interest

approved
under section 412 of the Act;

2. Said investigation be and it hereby
is set for hearing before an examiner of
the Board at a place and time to be
hereafter designated; and PR

3. ATA, ATC, all carrier members of
ATC, each travel agent and travel agent
association participating in the commis-
sion proceeding in Docket 21305, and the
Departments of Justice and Transpor-

tation be served with copies of this order .
and made parties to the proceeding. *~

This order will be published in the
Froerar REGISTER,

By the Civil Aeronautics Board.

v [sean) Harny J. Zivx,
’ Secretary.

[FR Doc.71-9168 Filed 6-28-71,8:50 am)

[Docket No. 22118] -
HAWAIIAN SERVICE INVESTIGATION

Notice of Postponement of Prehearing
Conference .

Notice is hereby given that the pre-
hearing conference in the above-entitled
1 “vestigation is postponed until August 3,
1971, at 10 am, edst. in Room 503,
Universal Bullding, 1825 Connecticut
Avenue NW., Washington, DC, before the
undersigned examiner,

The date for filing requests for infor-
mation and evidence, proposed state-
ments of issues, and procedural dates by
counsel for the Bureau of Air Operations
is accordingly postponed until July 12,
1971, and the date for similar filings by
Aloha and Hawalian Airlines, and by any
g;i;:r parties, is postponed until July 26,

‘We do not ffntend In this proceeding to '
reexamine our approval of any prior resolu-
tion adopted by ATC and approved by the
Board, since the status of such resolutions
under section 412 has slready been examined
and determined. To the extent the outcome
of the investigation affects any sxtant reso-
Tution, we shall consider such matters sub-
sequent to the conclusion of the
investigation.
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epplication for license daled Novem-
ber 25 1970 and amendnients thereto
dated December 30, 1870, March 26, 1971,
May 20, 1971, September 30, 1871, Octo-
ber 22, 1871, and November 16, 1871; (2)
the proposed facility license with Techni-
cal Specifications, and (3) a related
Salety Evaluation prepared by the Di-
wvision of Reactor Licensing, all of which
are available for public inspection at the
Cc un :ssion’s Pubtlic Document Room at
1717 H Street NW,, Washington, DC. A
copy of each of ftems (2) and (3) above
may be ob'ained upon request sent to the
US. Atom.c Energy Commission, Wash-
ington, DC 20545, Attention: Director,
D.vision of Reactor Licensing.

Dated at Bethesda, Md., this 8th day
of December 1971,
For the Atomic Energy Commission.

Deoxawp J, SKovRoLT,
Assistant Director for Reactor
Operations, Division of Re-
aclor Licensing.

IFR Doc 71-18520 Fiied 12-17-71,8 47 am)

| Docket No 50-113)
UNIVERSITY OF ARIZONA

Extension of Completion Date of
Construction Permit

The Uni: ersity of Arizona, having filed
& request dated November 29, 1871, for
extension of the latest completion date
specified in Construction Permit No.
CPRR-111, which authorizes modifica-
tion of the existing reactor facility lo-
cated on the University's campus at
Tucson, Ariz ; and

Good cause having been shown for

~w extension of sald date, pursuant to sec-

tion 185 of the Atomic Energy Act of
1954, as amended, and 10 CFR § 50.55 of
the Commission's regulations:

It is hereby ordered, That the latest
completion date for Construction Permit
No. CPRR-111 s extended from
Lecember 31, 1971 to September 1, 1972,

Date of issuance: December 8, 1971.
For the Atomic Energy Commission.

Perer A Monnts,
Director,
Division of Reactor Licensing.

[FR Doc 71-18521 Flied 12-17-71,8.47 am]

CRITERIA FOR EMERGENCY CORE
COOLING SYSTEMS FOR LIGHT.
WATER POWER REACTORS

Interim Acceplance

On June 29, 1871, the Atomic Energy
Commission published its Interim Policy
Statement, “Interim Acceptance Criteria
for Emergency Core Cooling Systems for
Light-Water Power Reactors.” (36 FR.
12247) The Statement Included, as Ap-
pendix A, Parts 1-3, acceptable evalua~
tion models, including conservative as-
sumptions and procedures. Bince that
time, propesals for evaluation models

‘ncc by The Babcock and Wilcox Co.

NOTICES

and by Combustion Engincering. Inc.,
have been reviewed by the Comm‘ssion,
together witah the conservative assump-
tions and procecures rppropriate to cach
model. The amendn.ents to the Interim
Acceptance Criteria which follow add
these acceptable new evaluation models
as Parts 4 and 5 of ndix A. Con-
forming amendments ve been made
in the body of the Interim Acceptance
Criteria.

1. The third and fourth paragraphs of
section III are amended to read as
follows:

II. EVALUATION OF EMERGENCY CORE COOL~
ING SYSTEM PERFORMANCE
- ks il - .

Detalled technical reviews have been
performed by the AEC of the computer
codes currently available for predicting
emergency core cooling system perform-
ance. The AEC has developed sets of
suitably conservative assumptions and
procedures which together with the com-
puter codes comprise five appropriately
conservative evaluation models to use
for evaluation. The codes used in one
of these evaluation models (described in
Part 1 of Appendix A) are available from
the AEC. Codes used in the other four
evaluation models (described in Parts
2-5 of Appendix A) contain proprietary
material, for which summaries are or
soon will be publicly available. Other
evaluation models are under review by
the AEC.

The five acceptable evaluation models
presently included in Appendix A are
different in many respects, and the sets
of conservative assumptions and proce-
dures also differ from one another. These
differences arise from two principal
causes: (1) Differences in approach and
calculational methods of the different
analyses, leading to different areas where
imperfect knowledge or analysis require
conservative treatments, and (2) differ-
ences in hardware among the various re-
actor designs, such as spray vs. flood
cooling and hot leg vs cold leg vs. direct
vessel injection. )

2. New Parts 4 and 5 are added to Ap-
pendix A to read as follows:

APPENDIZ A—ACCEIPTABLE EVALUATION MoODILS

INCLUDING THEM CONSERVATIVE ASSUMP-

TIONS AND ProcEDURES
- - . a -
PART 4—~BABCOCK AND WILCOR EVALUATION
MODEL Y

Analyses should be performed for the en-
tire break spectrum, from 08 ft9 up to and
including the double-ended severance of the
largest pipe of the reactor coolant pressure
boundary. Tre combination of systems used
for analyses should be derived from & fallure
mode and effects analysis, using the single
fallure criterton.

The analytical techniques to be used, with
the assumptions and procedures described in
§§1.1-25, are those described in the follow«

topical reports: .

. "CRAFT—Description of Model for
Equi'brium LOCA Analysis am”—Re-
port BAW-10030, October 1971, :

2. "REFLOOD--Description of Mode! for

*This evaluation mode! applies Lo resclors
contalning internal vent valves,

Aaltiicd: Core Refood Analysis”—FR . port
BAW-1%1 Ocwber 1971,

3 "THETA 1-B. A Computer Code for

r‘\:c;m”m Core Thermal Apairsis*
© Nuclear Corporation Report IN-1445,
February 1971,

4. “Multinode Analysis of B&W's 23568
MWt Nuclear Plants During A Loss-of-Cool-
::; Accident”—Report BAW-10034, October

1.

Biowdown Period o

1 Core and System Noding. =
1.1 CRAFT—At least three core nodes
mum.malmh\namn-
tor nodes (primary side) should be used.
containment node should be used.

113 THETA 1-B—At lesst six redial fuel
Dodes and two redial ciad nodes, in conjunec-
Hon with et Jesst 10 axial fuel nodes, should
be used. .

1.3 Pump Model.

The Jn-p characteristics, Including the
effect of pump speed, for analyses should be
fully justified. The more conservative of two
assumptions (locked or running) should be
used for the pump during the blowdown
caiculation.

1.3 Break Characteristics.

For large breaks in the of 06-10
times the total ares of the uble-ended
break of the largest cold-leg pipe, two break
models should be used. The first mode) should
be the double-ended severance (gulllotine)
which assumes that there is break flow from
both ends of the broken pipe, but no com-
munication between the broken ends The
second model should sssume discharge from
e single node (split).

14 Discharge Coefficient. _

A break discharge coeficient Co=1.0 shod
be used for all break sizes.

15 Decay Heat.

The decay best curve described in the
proposed ANS standard' increased by & 4+ 20
percent allowance for uncertainty, should be
used. The fraction of decay hest generated
in the not rod may be considersd to be (.96
times this value.

16 Time to Departure from Nucleate Boil-
ing (DNB).

The time to DNB should be calculated using
aAny one of the programmed options of the
THETA 1-B code. '

1.7 Film Botling Heat Transfer.

The Groeneveld correlstion (equation 37
of AECL-3281, December 1969) should Qe
uUsed in the THETA 1-B code for the fllm-
boling heat transfer me.

1.8 Metal-Water Reaction Rate.

The metal -water reaction retes should be
calculated using the Baker-Just equation
with & coefficient of 10.

19 Core Flow Rate.

The smoothed core flow rate at the hot
spot location, derived from the CRAFT code
and multiplied by 08 should be used as
input to the THETA 1-B fuel rod heatup
ealculstion

110 Enthalpy and Pressure.

The core pressure and the nnuc::”unun
entbalpy. derived from the code,
should be used as Input W the THETA 1-B
ealculations

1.11 Core Flooding Tank Bypass,

For cold leg breaks, sl of the water in-
Jected by the core flooding tanks prior to the

i%..

>

¢ “Energy Release Rates Following Bhute
down of Uranium-Puel Thermal Reactors™
Bubcommittes ANS-S American Nuclear
mz‘.’m 1971 Coples may be obtained
from Dr. M. E Remley, Chairman, Subcom-
mittee ANS-§, Atomics International, Post
Office Box 309, Canogs Park, CA 91305, Ooples

© are avallable for pubdlic (nspection et the

Commission’s Pubdlic Document Room, 1717 R
Bireet NW , Washington, DC.
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core heat transfer coeficients that are equal
to or greater than Fecht heat transfer oo~
eficients. The iuternals vent valves ghowld be
the only flow path from the upper plenum.
25 The fusl rod temperaiure transients
mmaumcmmummuw
transfer coeflicients derived from fecht.

PART §—COMBUSTION ENGINEZRING
EVALUATION mODEL

Analrses should be performed for the en-
tire break specirum, from 0.5 fue, up to and
includng th' "ouble-ended severance of the
Jargest pipe o. the reactor coolant pressure
boundary The combination of used
for analyses should be derived from s fallure
mode and effects analysis, using the single
fallure criterion

The analytical technigues to be used, with
the assumptions and procedures described in
#1 1.1-26 are those described in the following
topical reports. Suitable nonproprietary re-
POTLs are Lo be submitted.

. 1. "Description of Loss-of-Coolant Calcu-
Iational Procedures” CENFT .26, Proprietary
Combustion Engineering Report, August,
wn

8. “Description of Loss-u{-Coolant Calcula-
tiooal Procedures.” Preprietary Combustion
Engineering Report, Supplement 1 to CEN-
PD-"8, October, 1971.

3. “Steam Venting Experiments and Thetr
Application to CE Evaluation Model,* Pro-
‘nctuy Combustion Pngineering Report,

upplement 2 to CENPD-26, November, 1971

4 “Moisture Carry-over During PWR Post-
LOCA Core Refll,” informa! proprietary Com-
bustion Engineering submlittal, November,
1971

Blovdown Period

1.1 Discherge Cocficient

The break discharge ccefliclent, (Cp) used
with the Moody discharge fiow mode! should
be equal to 1.0 for all break sizes.

12 Decoy Neat.

The decay beat curve described In the pro-
posed ANS Standard ¢ Increased by & + 20 per-
cent allowance for uncertalnty, should be
used. The fraction of deony hest generated
in the hot rod may be considered to be 094
times this value unless & smalier value 18
Justified

1.8 Break Charecteristics.

For large breaks In the range 08 to 1.0
times the total ares of the double-ended
break of the largest cold-leg pipe, two break
models should be used. The first model
should be the double-ended severance (gull-
lotine), which sasumes that there is break
flow from both ends of the broken pipe, but
BO communication between the broken ends.
The second mode! should assume discharge
from a s'ngle node (split).

14 Sa/ety Infection Tank Bypass,

For cold leg breaks all of the water in.
Jected by the safety iojection tanks prior o
end-of-blowdown should be assumed to be

——
‘Ses footnote on page 24082,

NOTICES

lost. In this eontext the erd-of-tiowdown
should be considered 1o be the time &t which
zero break fow is first computed

1.5 Pump Model. .

The pump characteristics, including the
effect of pump speed, for Analyses should be
fully justifed The more conservative of two
asumptions (locked or unaing) sbould be

n-cmmn-pcwu.mum

Reflood Period -
2.1 The reflood Sequence of events should

accident under consideration.

uwam-aeucumnw.u
either a hot or cold leg. on steam flow (and
AP) should be Included in the calculation.
nolmmuhhﬂlmdwlm
time period that the safety injection tanks
Are injecting should be calculsted s de-
scribed in Supplement 3 of CENPD-26. The
steam ﬂovmtmmomunnm
the pressure-drop ealculations should be cal-
culated on the basis of core heat transfer
coeflicients that are equal to or greater than
FLECHT heat transfer coefficients

23 Pump resistance K, should be caley-
lshdunthohu.dshckdm.

umonmamumpnmum
safety injection tank which is discharged fol.
lowing water discharge, should be taken into
Scsount in calculating steam flow as a fune-
tion of time, .

2.5 The pressure drop in the steam
tor should be calculated with the existing
flud conditions and associated loss coefd-
clents.

2.6 The heat tansfer coefficlent for the fuel
rod temperature celculstions during refiood
should be derived from FLECHT data. e

In view of Lthe necessity, from the stand-
point of public health and safety of pro-
viding interim eriteria for emergency
core cooling systems applicable to all
nuclear power reactors, the Commission
has found that the amendments con-
tained herein should be promulgated
ﬂthoutdﬂny.thnnoﬂudm is-
suance and prior public procedure are
impracticable, and that good cause exists
for making the amendments effective
upon publication in the Proeaar Recis-
TER. The Commission has issued a notice
scheduling a public rule making hearing
on the Interim Acceptance Criteria for
Emergency Core Cooling Systems for
Light Water Cooled Nuclear Power Re-
actors (36 FR 22774). The amendments
herein will be considered at that hearing.
Interested persons desiring to participate
in that hearing should refer to that
notice for the procedures available. In-
terested persons who desire to submit
written comments or suggestions for con-
sideration in connection with the
amendments should send them to the
Secretary of the Commission, US.
Atomic Energy Commission, Washington,
D.C. 20545, Attention Chief, Public Pro-
ceedings Branch, within 30 days after
ﬁ:muuon of this notice in the Peorrar

1sTER. Coples of comments received
may be examined at the Commission’s
Public Document Room, 1717 H Street
NW., Washington, DC.

(Sec. 161, 68 Stat. 048, B0 Stat. 383, 81 Siat,
B4, 2 USC 2201, 5 USO. 382, 553)
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Dated at Germantown, Md., this 16th
day of December 1971,

For the Atomic Energy c«nmi-ion.

F. T. Hosss,
Acting Secretary of the Commission.

[PR Doc.T1-18845 Pied 13-17-71;10:26 am)

* CIVIL AERDRAUTICS BOARD

[Docket No. 22628; Order 71-13-37]

INTERNATIONAL AIR
TRANSPORT ASSOCIATION

Order Regarding Passenger Fares

. Issued under deleguted authority De-
cember 7, 1971. Agreement adopted by
- Traflic Conference 1 of the International
Alr ‘Prln.lpo' rt Auocboci:uonmnlounc to
passenger fares, et 28, Agree-
ment CAB 22824, . :
An sgreement has been flled with the
pursuant to section 412(a) of the
Federal Aviation Act of 1958 (the Act)
and Part 261 of the Board's economic
regulations, between various air carriers,
foreign air carriers, and other carriers,
in the resolutions of Traffic
Conference 1 of the International Air
Transport Associstion (IATA) and
adopted by matl vote. The agreement has
been assigned the sbon-ddnatc_d»cu
agreement number,

The agreement would amend an exist-
ing resolution BOverning economy-class
fares within the Western Hemisphere by
the inclusion of a specified fare reflect-
ing new direct service between Mazatlan
and Denver. The proposed fare 1s $951,
one way,

Pursuant to authority duly delegated
by the Board in the Board's reguwations,
14 CFR 385 14, 1t {5 not found, on a tenta-
tive basis, that Resolution 100 (Mall 884)
061, which is incorporated in the above-
designated Agreement, is adverse to the
public interest or in violation of the Act.

Accordingly, it is ordered, That:

Action on Agreement CAB 22824 be
and hereby is deferred with a view to-
ward eventual approval.

Persons entitled to petition the Board
for review of this order, pursuant to the
Board's regulations, 14 CFR 38550, may,
within 10 days after the date of service
of this order, file such petitions in sup-

port of or In opposition to our proposed
action herein. ”

This order will be published in the
Frormar Recisren.
[sear) “PuyLus T, Eavion,
Acting Secretary,
[FR Doc.71-18547 Plled 13217718 49 am)

IDocket No. 18257)

SOUTHERN TIER COMPETITIVE NON.
STOP INVESTIGATION (HOUSTON.-
MIAMI PHASE)

Notice of Prehearing Conference

Notice Is hereby given that a prehear.
ing conference in the above-entitled mat-
ter is nssigned to be held on January 18,
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Exhibit Number

TMIA Mailgram Exh 20

TMIA Mailgram Exh 25

TMIA Mailgram Exh 34

TMIA Mailgram Exh 41

TMIA Mailgram Exh 42

Reactor Building
Pressure Strip Chart
(Original)

SUPPLEMENT TO LICENSEE'S APPENDIX B

List of Exhibits

Description

TMIA Deposition of Julien
Abramovici (Oct. 15, 1984)
(Page 42 liane 19 to page
50 line 13)

Memorandum from Roger A.
Fortuna to James Cummings
(Nov. 6, 1980) (re IE
Inspectors' Alleged Failure
to Report Information Re
March 28, 1979 Hydrogen
Explosion at TMI-2) (marked
up)

Testimony of David H. Gamble
(Nov . 1, 1984)

Reactor Building Pressure
Strip Chart A (March 28, 1979)

Reactcr Building Pressure
Strip Chart B (March 28, 1979)

Licensee will keep custody and
be required to produce upon ap-
peal or in any court review.
Anamolies between original and
duplicates have not been
resolved.

ldentified at
Transcript Page

30,119

30,709

31,415

31,606

31,612

31,627

Admitted at
Transcript Page

31,697
as TMIA Exh. 32H

30,863
Enclosure 2
admitted only

Rejected at
31,415
31,666

31,606

31,628



SUPPLEMENTAL APPENDIX C

TMIA Adopts Licensee's Appendix C

and Supplements As Follows:

BEEMAN, LORRAINE
BENNER, RICHARD L.
BOYER, ROBERT E.

CVIJIC, GEORGE L.
CONRAD, CURTIS A.

DEMAN, JOSEPH H.

HAHN, EDWARD D,

HETRICK, JAMES L.

JOYCE, MATTHEW

KEMBLE, DAVID A.

LIONARONS, J. K.

NATALE, RONALD D.

PELEN, MARGARET A.

RETCH, DAVID E.
RIGGENBACH, THOMAS

Rad Chem Tech Jr., TMI-1l.

Rad Chem Tech Jr., 2nd, TMI-1.
Control Room Operator. - TMI-1.
Reported to work at 2:30 p.m.
on 3/29/79.

Auxiliary Operator B, TMI-2.
Auxiliary Operator C, TMI-2

on 3/28/79. Reported to work
about 7:00 a.m.

Foreman Radiation Protection.
Reported to work at Unit 1 about
6:00 or 6:30 a.m. on 3/28/79.
Later went to Unit 2 early that
morning.

Utility Construction and
Maintenance, 2nd Class, 2nd Yr.,
TMI-I .

Maintenance, TMI-2

Instrumentman 2nd Class, TMI-2.

Repairman lst Cl. (Certified
Welder), TMI-1.

Auxiliary Operator A, TMI-2.

Repairman lst Cl. (Certified wWelder),
T™I-1

Rad Chem Tech, TMI-2. Reported to
work about 7:00 a.m., 3/28/79 and
monitored people, trains, and cars.
Instrumentman lst Class, TMI-1l.

Instrumentman lst Class, TMI-1l.



PAGE TWO
SUPPLEMENTAL APPENDIX C

ROCHINO, A. P. Engineering Mechanics Manager,
GPUSC, New Jersey. Provided
technical assistance at Unit 2
on 3/30/79.

SMITH, DCONALD E. Control Room Operator, TMI-1.

UMBERGER, RICHARD R. Maint. 2, Mechanical, TMI

ZEITER, DAVID E. Rad Chem Tech. Reported to
work at Unit 1 about 11:00 p.m.
on 3/27/79. Later went to Unit 2
about 7:00 or 8:00 a.m. on
3/28/79.



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
85 11 A0 :21
Before the Atomir~ Safety and Licensing Board > 02

In the Matter of
METROPOLITAN EDISON COMPANY Docket No. 50-289 Ssp

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

(Restart - Management Phase)

N N Sl et Nt St it St

I hereby certify that a copy of the foregoing Three Mile
Island Alert's Proposed Findings of Fact and Conclusions of
Law on Dieckamp Mailgram Issue has been served this 8th day of
February, 1985, by mailing a copy first-class, postage prepaid
to the following:

Service List

*Administrative Judge Docketing and Service Section (3)
Ivan W. Smith, Chairman Office of the Secretary
Atomic Safety & Licensing Board U.S. Nuclear Regulatory Commission

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

*Administrative Judge Panel

Sheldon J. Wolfe U.S. Nuclear Regulatory Commission

Atomic Safety & Licensing Board Washington, D.C. 20555

U.S. Nuclear Regulatory Commission

Washington, D.C. 20555 Atomic Safety & Licensing Appeal
Board Panel

*Administrative Judge 7.8. Nuclear Regulatory Commission

Gustave A. Linenberger, Jr. Washington, D.C. 20555

Atomic Safety & Licensing Board
U.S. Nuclear Regulatory Commission *Jack R. Goldberg, Esq.
Washington, D.C. 20555 Office of the Executive Legal
Director
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555



Thomas Au, Esqg.

Office of Chief Counsel

Department of Environmental
Resources

505 Executive House

P.O. Box 2357

Harrisburg, PA 17120

*Ernest L. Blake, Jr.

Shaw, Pittman, Potts & Trowbridge
1800 M Street, N.W.

Washington, D.C. 20036

Mr. Henry D. Hukill
Vice President

GPU Nuclear Corporation
P.O. Box 480
Middletown, PA 17057

TMI Alert
315 Peffer Street
Harrisburg, PA 17102

Mr. and Mrs. Norman Aamodt
R.D' 5
Coatesville, PA 19320

Ms. Louise Bradford
TMI Alert

1011 Green Street
Harrisburg, PA 17102

*Hand Delivered

TR
ynne Bernabe

Joanne Doroshow, Esg.

The Christic Institute
1324 North Capitol Street
Washington, D.C. 20002

Michael F. McBride, Esq.
LeBoeuf, Lamb, Leiby & MacRae
1333 New Hampshire Avenue N.W.
Suite 1100

Washington, D.C. 20036

|
Michael W. Maupin, Esqg.

Hunton & Williams

707 East Main Street

Post Office Box 1535

Richmond, VA 23212

Ellyn R. Weiss, Esq.
William S. Jordan, III, Esq.
Harmon, Weiss & Jordan

2001 S Street, N.W.

Suite 430

Washington, D.C. 20009

TMI-PIRC Legal Fund

1037 Maclay
Harrisburg, PA 17103
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