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findings of fact on UCS Contention No.
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the parties were ) anticipate and
nitial proposed findings on this content
positions which have been asserted by
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pressurizer heaters and the safe
assumes UCS did not intend such
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143.
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ssue with the clear language of
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under which safety loads are being added to the emergency power
supply. Thus, section C.1l of the Guide explains the acceptabi-
lity of an accident signal as a supplemental trip signal "since
the downstream circuits would already be isclated from their

respective power sources under accident conditions and could

pose no threat to these sources." (Emphasis supplied). UCS
Ex. 29.

172. The Board observes that the second sentence of
UCS proposed finding 97 would more accurately reflect the
testimony of Licensee witness Torcivia if it included the
underlined words and stated as follows: In addition, Licensee

takes no credit in its single failure analysis for the distri-

bution breakers because of their location in an area of the
plant that is not seismically qualified.

173. UCS states that Licensee acknowledges that a
fault in the non-safety-grade pressurizer heater circuits could
result in loss of the safety-grade power supply bus to which

the heaters are connected. UCS PF 99. See also, UCS PF 102.

The Licensee testimony which UCS cites, however, makes it clear
that this is so only after a single failure of a safety-grade
breaker is assumed, as well as the failure of the associated
distribution breaker. Tr. 9120 (Torcivia).

174, UCS proposed findings of fact 103 to 108 would
have the Board draw an inference -- from the Staff's determina-
tion (based upor :rudence, and not any requirement) to preclude

the simultaneous connection of both heater groups -- that the

-104-
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operatinn of ECCS, for example, for some unknown perioé of
time." The Board is aware, huwever, of cons.derable evidence
in the record, in the iorm of Babcock & Wilcox ramall-break LCCA
analys:s, which show that for lcss of all feedwater events with
and without accompanying small-break LOCAs, actuation of HPI
~ithin 20 minutes assures adequate core cocoling. See L.icensee
PF 345-353.

177. while it is true, as UCS proposed finding 143
asserts, that Licensee's witneises did not know of any previous
cases wh -> an isolation device like the one proposed here has
been use. co protect the emergency power supply from non-
safety-grade loads, the record also shows that TMI-1 is unigue
only in having added the undervoltage trip. Other operating
reactors use the same combination of fault current and accideat

signal trips :s does T4I-1l. Tr. 9732 (Fitzpatrick).

M. Additional LCOCA Analysis

178. Only Licensee and the NRC Staff filed pr.posed
findings of fact on fo'.«r UCS Contention 8 and the Board's
question regarding the former contention. The Licensee and
Staff proposed findings are in general agreement, although we
note that the Staff proposes a finding that "[ujntil EFW
[emergency feedwater] is restored, there are certain scenarios
where the Staff relies on the feed and bleed mode to meet 10
C.F.R S 50.46, and for those very small breaks without EFW,

the St . depends on the operator to manually mitigate HPI "

-107-
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proposed findings of fact by the Commonwealth, unlike those of
the other parties, focus nct on the larger issue raised in the
contention, but instead on the adequacy of power supplies to

the pressurizer level instrumentation42

-=- a subject which the
Commonwealth did ant even attempt to link ‘o the classification
guestion raised by UCS -- the Board will address the
Commonwealth's proposed firnidings separately, and before we
discuss those which address UCS Contention 14.

180. The Commonwealth is concerned that a single
failure in the ICS/NNI power supply system could result in loss
' power to all three pressurizer level instruments at TMI-l.
The Commonwealth notes that pressurizer level indication will
be used in conjunction with the pressurizer heaters to maintain
rressure cont-ol for the reactor coolant system during the

43

natural circulation mode of oper ‘on The Commonwealth

compares the NRC Staff's positi. on the ireliability of powetr

42 The Commonwealth even entitled this portion of it. proposed
findings: "Pressurizer Level Instrumentation," a descript’
which has not b:en applied previously to UCS Contention 14 ¢
anyone 1in this proceeding. Pressurizer level instrumentatizn
1s nowhere mentioned in the contention.

43 To the extent that the Commonwealth implies here that the
pressurizer heaters are required for natural circulation,

which is the issue raised by UCS Contention No. 3, the Board
rejects such proposed findings (PA PF 223, 225) for the reasons
stated in our findings of fact on UCS Contention No. 3, which
the Commonwealth has not addressed in proposed findings. See
Licensee PF 133-138. The record further indicates that, while
it may be desirable for other reasons, pressurizer level
instrumentation is not required for safe operation of the
plant. Tr. 7650-52, 7813 (Keaten).




ies to the pressurizer heaters, PORV, and PORV block
5 ralve, with the Staff's position on pressurizer level instru-
mentation power supplies, and argues that the Staff 1s not
justified in distinguishing among these components and not
requiring redundant on-site power supplies for the pressurizer
level instrumentation. See, generally, PA PF 218-235.
181. The Commonwealth concludes with the following
remedy request:
The Board therefore directs that, pricr
to escalation above 5% power, the pressurizer
level instrumentation shall be upgraded such
that power can be supplied from redundant
vital powe. supplies. The design should also
assure that failure of the ICS/NNI power
supply would not cause a loss of all pressur-
izer level instruments.
PA PF 234, The Board need not address the arguments advanced
1n the Commonwealth's proposed findings of fact on UCS Conten-
tion 14 because Licensee, 1n 1ics reply to these proposed
findings of fact by the Commonwealth, explicitly informed the
Board that Licensee does not object to the relief requested by
the Commonwealth. See letter to the Board from counsel r
Licensee, July 27, 1981, transmitting "Part Two of Licensee's
Reply to the Proposed Findings of Fact and Conclusions of Law
on Plant Design and Procedures Issues filed by Other Parties.”
l'he Board therefore adopts Commonwealth proposed finding of
fact 234, although we do not find that the modification 1is
necessary. See n.43, supra.
182. UCS proposed finding 475, like the cited testi-
mony of UCS witness Pollard, refers to the "requirements
«110=
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184. The excerpt from NUREG-0585 quoted in UCS

proposed finding 485 does not constitute a "concession" by the
Lessons Learned Task Force to the cited position taken in the
UCS testimony. The Task Force position is that equipment
interactions should be studied further because there has not

been a comprehensive and systematic demonstration that failure

of non-safety-grade equipment cr structures will not initiate

]

(@
M

1

¢

or aggravate an ace nt. The UCS position, expressed in its
Contention 14, is that the TMI-2 accident has already demon-
strated the negative of the question.

185. UCS cites to Mr. Pollard's testimony, which in

turn quotes an NRC Staff interrogatory answer which states

chats
The Staff agrees that some systems and
components presently classified as non-safety
related can have an effect on the core be-
cause they can directly or indirectly affect
temperature, vressure, flow and/or reactiv-
ity.
UCS PF 485; Pollard, ff. Tr. 8091, at 14-8. It is not clear
whac significance UCS would have the Board attach to this
i
statement. It certainly dcoces not represent Staff agreement to
the statement in UCS Contention 14 that such systems and compo-

which UCS witness Pollard defined as any effect which causes

he limits of the ECCS criteria tc be exceeded. See Staff PF

195. In fact, the Staff witness at the hearing testified that
1t has not been established that non-safety systems alone can

11"

4 d &




have an adverse effect on the integrity of the core. Conran,
ff. Tr. 8372, at 7.

186. In its proposed finding 490, UCS attributes
statements to the Staff, ana characterizes the record as "quite
clear"™ that a systems interaction study recommended by the
Advisory Committee on Reactor Safeguards will not be performed
at all. Yet, UCS provides the Board and the parties with not
one citation to this allegedly quite clear record. UCS pro-
posed finding 490 is rejected in its entirety for the reasons
stated in paragraph 1, supra.

187. Here, as in its proposed findings on other
issues, UCS remarks on the length of cross-examination of its
witness by other parties. §See UCS PF 492. It appears, though
it is not stated, that UCS would have the Board imply some
agreement by the parties in the testimony by UCS witness
Pollard. There is no basis either in law or in fact for such
an inference.44 The parties did not limit their evidentiary
oppocition to the UCS contentions merely to the cross-examina-
tion of Mr. Pollard. The direct testimony addressed the UCS
positions learned during the discovery process, and in each
instance when Mr., Pollard testified, Licensee's witnesses pre-
sented oral testimcny in rebuttal. Just as we draw no negative

inferences from the UCS failure to present direct testimony on

44 Another inference which could be drawn is that the

parties did not consider the testimony worthy of extensive
cross-examination.
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with senior technical and management personnel throughout the
Staff, and that his testimony (including the definitions pre-
sented) was officially endorsed by Dr. Ross, who has also tes-
tified in this hearing. Tr. 8317-18 (Conran).

190. UCE asserts that cther Staff witnesses used the
terms "important to safety" and "safety grade" in a manner
which conferms to UCS's use of cthe terms rather than Mr. Con-
ran's, UCS PF 502. The record shows, however, that in the
instances where the Staff witnesses us~d the terms differently,
the issue being addressed did not require careful definitional
distinctions, anc the witness was not intending to establish or
confirm any definition of the phrase "important to safety"
which is different than Mr. Conran's. Tr. 8524 (Conran).

Here, it is because of the use of the terms "non-safety-
related," "nonsafety systems," "important to safety" and
"safety-grade” in UCS Contention No. 14, accompanied by the
assertion that the classification "important to safety"
dictates the satisfaction of all "safety-grade" design crite-
ria, which required the careful use of terms.%® See Licensee
PF 36l1. It is not a "post hoc construct®™ that, in order to
help the Board resolve a contention, the Staff carefully

recorded these definitions, more precisely than they had been

46 UCS points out that other Staff witnesses at this hearing
were directed to use Mr. Conran's definitions. UCS PF 501 and
510. UCS neglects to report that Staff members were instructed
to use these definitions in all of their licensing and hearing
work. Tr. 8318-19 (Conran). This undoubtedly is because Staff
management judged that Mr. Conran's testimony accurately re-
flects present and past regulatory practice.

=116~
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not testify as to which GDC were applied to particular pieces
of equipment, then somehow his testimony on the design process
and the general philosophy which underlies the safety classifi-
cation scheme ‘s weakened in any way. See UCS 534.

202. On the use of non-safety-grade instrumentation,
the record is clear and uncontroverted that pressurizer level
instrumentation need not be fully safety-grade. Tr. 7579-83,
7649-53, 7807-13, 7866-72 (Keaten). Cf. UCS PF 536 and 538.
The only "suggestions" that the TMI-2 operators did not believe
the in-core thermocouple readings because they were not sarety-
grade were made by the UCS interrogators, and not by Licensee's
witness, as the testimony UCS cited demonstrates. See UCS PF
537. UCS proposed finding 539 confusingly combines testimony
on pressurizer level instrumentation with testimony on the
in-core thermocouples. UCS proposed finding 540 cannot be
drawn from the preceding proposed findings, which fail to
distinguish adequately between transients, accident., and
normal controli functions,

203. The UCS concluding proposed findings of fact on
its Contention 14 (UCS PF 541-549) fail because of the infirmi-
ties discussed above, and require only two other comments.
First, UCS displays confusion as to the remedy it seeks as a
restart requi.ement: completion of a systems interaction study
or a commitment to perform one. Second, UCS cites to an Appeal
Board holding on unresolved safety issues and attempts to apply

it to this contention, The Board's findings on its own Ques-
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tion No. 3, however, thoroughly explored this issue as to
TMI-1l. See Licensee PF 539-544. As we have noted, the IREP
studies performed to date have not discovered any potential
failure mode that has not beern addressed in the modifications
being un® ctaken at TMI-1l. Licensee PF 543.

204. UCS proposed findings 512, $28 and 530 are
rejected because the entire proposed finding, or important
portions thereof, are followed by nc citation to the eviden-

tiary record. See paragraph 1, supra.

0. Emergency Feedwater Reliability

205. Proposed findings of fact on Board Question No.
6 were filed by Licensee, UCS, the Commonwealth of Pennsylvania
and the NRC Staff. A very large evidentiary record was com=-
niled on this Board question, and the proposed findings of the
parties vary somewhat in their level of comprehensiveness and
in the issues upen which they focus.

206. The Commonwealth, in its proposed findings,
briefly describes the TMI-1 emergency feedwater system's func-
tions and the status cf the effcrt to uparade the system to
fully safety-grade, and concludes that the general approach cf
mak:ing certain EFW improvements pricr te cestart, with a fully
safety-grade upgrade sometime subseguent to restart, is accept-
able., PA PF 171-189. The .ummonwealth then proceeds to
address what it perceives to be deficiencies in two areas:
condensate storage tank alarms and steam generator isolation.,

PA PF 190-215. We will return to these concerns.
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207. Following only the briefest description of
decay heat removal methods at TMI-1l, UCS PF 386-387, UCS
immediately begins a search for quantitative estimates of the
reliability of decay heat removal systems at TMI-l. See UCS PF
388. In doing so, UCS presumes at the outset, and throughout
all of its proposed findings, what it does not even attempt to
establish from the eviden:iary recoréd -- that numerical relia-
bility estimates are necessary in order for the Board to pass
upon the reliability of emergency feedwater at TMI-l. The
Board did not begin its inquiry with such a presumption.
Indeed, whether or not such a quantitative assessment should be
undertaken, in the wake of the Atomic Safety and Licensing

Appeal Board's decision in Florida Power and Light Company (St.

Lucie Nuclear Power Plant, Unit No. 2), ALAB-603, 12 N.R.C. 30
(1980), was but one of the issues we posed in Board Question
No. 6.

208. There is no regqulatory requirement in this

agency that emergency (or auxiliary) feedwater systems (or
entire decay heat removal systems) -~ whether at TMI-1l, other
operating reactors, or at plants now under construction =- must
have their reliability estimated quantitatively; and there is

no numerical standard against which they should be judged. The

Appeal Board's decision in St. Lucie, ALAB-603, supra, upon
which UCS relies, did not establish to the contrary. UCS
ignores the limited reach of that decision. See .'CS PF

462-467. The Appeal Board embarked upon its consideration of
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gquantitative assessments of the reliability of the electric
power systems at St. Lucie because the underlying evidentiary

record with respect to that plant revealed certain unigque cir-

cumstances: (1) that the peninsular shape of Florida limited
the utility's ability to interconnect its system with those of
other utilities such that off-site power might be less assured
than for utilities interconnected with multiple grids; and (2)
actual operating experience which tended to confirm that this
is the case. ALAB-603, supra, 12 N.R.C. at 31-34; Licensee PF
433. The Appeal Board subsequently confirmed, on December 22,
1980, that in ALAB-603 it was not establishing the threshold
probabilities in section 2.2.3 of the Standard Review Plan as
guidelines to be nsed generically in the determination of
design basis events to govern plant design and operation. See
Licensee PF 437 and 438.

209. Subsequent to the filing of proposed findings
of fact on Board Question 6, the Commission issued its decision

on review of ALAB-603, in the form of a Memorandum and Order.

Florida Power & Light Company (St. Lucie Nuclear Power Plant,

Unit No. 2), CLI-81-12, 13 N.R.C. ____ (June 15, 1981). The
Commission there held "that ALAB-603 does not establish generic
guidelines for determining the design basis events for plant
design and operation . . .", slip op. at 2, and that "ALAB-603
does not establish any single numerical threshold for the
mandatory consideration of accident seqguences." Slip op. at 6.

The Commission further stated that since the Appeal Board's
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judgment was based upon the entire record of the St. Lucie
proceeding, ". . . the probability values calculated for that
particular event [station blackout at St. Lucie] should not be
interpreted as establishing a generic numerical threshold to be
used for future consideration of accident seguences." Id.

That generic issue, the Commission advised, is to be resolved
through the Commission's plan for developing a safety goal.

14.

210. The Commissinn also advised that "the pendency
of the safety goal matter shorld not inhibit the bocards from
examining closely any accident sequence which in their judgment
poses an unacceptable risk to the public health and safety,"
and that "([p]lrobabilistic or numerical calculations may be used
in such an examination and boards have a responsibility to man=-
date whatever mitigative act’-ns they deem necessary to protect
adegquately the public health and safety when such actions are
supported by the record." 1Id. at 6, 7.

2l11. Wwe return, then, to the question of whether
this record supports the need for the guantitative showing UCS
would require. See UCS PF 470. Unlike the situation at St.
Lucie, we have no disturbing operating history at TMI-1l to war-
rant unique consideration. To the contrary, there have been no
failures of the EFW system on demand, and there have been no
total loss of main feedwater events (other than required tests)

50

which would challenge the system. Licensee PF 464. Looking

50 There are sound technical reasons why the Board should
not attempt to do what the Appeal Board in St. Lucie wisely
(Continued next page)
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beyond TMI-1l to B&W plants generally, we have learned from the
Staff that there is nc basic difference between B&W plants and
other PWRs in protecting against a loss of main feedwater tran-
sient, Tr, 17,064 (Wermeil), and that operating history shows
the arrival rate or frequency of fecedwater transients not to be
dependent upon wiiether the nuclear steam supply system is
designed by Babcock & Wilcox, Combustion Engineering or
Westinghouse. Tr., 15,769-70 (D. Ross).

212. Because the Staff's early evaluation of the
TMI-2 accident led it to be concerned that B&W-designed reac-
tors appear to be unusually sensitive to secondary system tran-
sients and therefore to rely more heavily than other PWRs on
the reliability and performance characteristics of the

51

emergency feedwater system, the Board has explored with great

care and thoroughness the adequacy of the Staff's recommended
medifications to that system. We know the performance requice-

ments for the system from the detailed examination conducted of

(continued)

avoided -- applying generic failure or availability experience.
EFW systems at other plants have diverse desions, different
uses for emergency (or auxiliary) feedwater, and varying
qualities of maintenance. See Licensee PF 442-444. The
absence of what some might view as a statistically inade-
guate operating experience data base at TMI-1l is no justi-
fication for blindly applying inapplicable and only slightly
more statistically significant data from other plants,

51 This concern by the Staff went to the dynamics of the
primary system response to a secondary system upset, and not
to the frequency of secondary system upsets. See Licensee
PF 441.
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B&W's analyses, not now challenged by any party, of: a loss of
all feedwater without a small-break LOCA; a small-break LOCA
with a loss of main feedwater; a small-break LOCA with a loss
of all feedwater; a small-break LOCA with a loss of all
feedwater and a subseguent PORV failure; a PORV failure
followed by a losc of all feedwater; and other accident
sequences. Each of these analyses shows that the core will be
adequately cooled. See Licensee PF 342-355 (BQ UCs-8).

213. We know the performance capabilities of the
TMI-1 EFW system from the detailed evidence presented by
Licensee and the Staff in November, 1980, in response to Board
Question 6. See, e.9., Lic. Ex. 15 (which describes the TMI-l
EFW system and its capabilities as it existed prior to recent
modifications, the modifications being made to the system prior
to plant restart, and the long-~term modifications). UCS, in
its proposed findings, virtually ignores this entire record =-=-
the review of which requires some recognition of the many bard-
ware and procedural modifications being made anéd some under-
standing of their operational significance =-- in favor of
number manipulations and repetitive findings on what one given
witness (there were many) did not know about a General Design
Criterion, IEEE standard or Standard Review Plan section, and
on what the record lack.. The record, by any objective stan-

dard, is complete.52

52 We note that only Licensee's proposed findings of fact
address all of the questions raised by the Board under the
(Continued next page)
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214, The Staff provided the Board with a detailed
discussion of the evaluation of the Staff's criteria related to
the EFW system, and of the manner in which system reliability
has been improved as a result of the implementation cf these

criteria at TMi-l. See, generally, Wermeil and Curry, ff. Tr.

16,718, at 1-30; Tr. 16,719 (wWermeil). The selection of the
modifications being made with respect to the EFW system is the
product of diverse evaluation techniques and reviewing groups.
Licensee re-evaluated the system design and operation after the
TMI-2 accident in order to determine where upgrades in _he
timeliness and reliability of the system could be made.

Wermeil and Curry, ff. Tr. 16,718, at 3. The Staff's TMI-2
Lessons Learned Task Force review and Bulletins and Orders Task
Force review of operating B&W plants led to additional short-
term recommendations. Id. at 5. At the direction of the
Staff, B&W performed on Licensee's “ehalf a fault-tree proba-
bilistic analysis of the TMI-1 EFW system in order to identify
design and procedural improvements to the reliability of the
system., Licensee PF 459 and 460. The B&0O Task “‘orce also
compared the sys*em against the current Standard Review Plan
criteria in order to provide further insight into possible
areas for improvement., Wermeil and Curry, ff. Tr. 16,718 at
11. Th'!s multi-disciplined review effort has been substantial-

ly more detailed and exhaustive than the Staff's standard

(continued)
heaaing of its Question No. 6, and cover the entire responsive
record comprehensively.




deterministic evaluation against the acceptance criteria of the
Standard Review Plan., Id. at 12.

215. There is no unacceptable risk, then, to the
hezlth and safety of the public with respect to the teliability
of the emergency feedwater system at (MI-l. Witnesses for both
the Staff and Licensee testified that the TMI-1 EFW system will
be safety-grade at the time of restart for the two accident
sequences most germane to this proceeding: loss-of-main-feed-
water events and small-break loss of coolant accidents. Tr.
6,82, 6200~-01 (Wermeil); Tr. 5691, 5780 (Lanese). No sound
reason is advanced by UCS for not relying on those criteria.
UCS totally abuses and misuses the Staff's numerical relia-
bility estimates, and thereby ignores the guidance of the
witness who performed the analysis. What UCS repeatedly calls
the "probability of EFW failure" is no such thing. Compare UCS
PF 412-424, with Licensee PF 452-457.

216. The Staff witnesses testified that if the Staff
had used a sounder and more realistic mission success criterion
-- such as the capability of the EFW system to deliver minimum
feedwater flow for mitigating a transient -- the upgraded TMI-1
EFW system would have looked very similar to the Westinghouse
plants. Tr. 17,080 (Wermeil); Tr. 17,068, 17,055 (Curry). The
Staff witness who prepared the Staff's reliability estimate for
the TMI-1 EFW system testified that, based on his analysis and
familiarity with reliability analyses of other plants, the

probability of core damage at TMI-1l is less than or certainly
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no greater than in all other operating plants, and that it is
not inconsistent with the numerical safety goals now under con-
sideration by the Commission. Tr. 17,089-92 (Curry).

217. While in our view this resolves Board Question
6, we turn now to some of the more serious UCS proposed find-
ings which we have considered and r.jected, and which have not
been repeated by UCS in its findings on other issues. UCS
takes the fact that the TMI-1 EFW system can adegquately remove
decay heat with only one motor-driven EFW pump (a loss of both
the turbine-driven and one motor driven pump), a situation
beyond the single failure criterion, and argues that a NUREG-
0578 "requirement" is not met because a relief valve might
lift. See UCS PF 391-393; Keaten et al., ff. Tr. 16,552, at 7;
Capodanno et al., ff. Tr. 5642, at 8, 9. There is no evidence
that the NUREG-0578 recommendation contemplates multiple
failures.

218. The testimony cited in UCS proposed finding 395
does not =tand for the propccition “hat the ICS does not con-
trol steam generator level high enough fcr adequate heat
removal in the two-pnase mode of natural circulation,

21€. UCS proposed finding 403 is rejected because
the Board will not base its decisions on inferences drawn from
the lack of knowledge of a given witness or witnesses. Quali-
fication testing of safety valves and the PORV had been the
subject of testimony presented by others (BQ UCS-6).

220. Contrary to the implications of UCS proposed

finding 404, the witness testified that Licensee had performed
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extensive testing of the HPI pumps, and that the pumps are
designed for discharge pressure well above 2500 psig. Tr.
16,582-83 (Colitz, M. Ross).

221. Citing to no record evidence, UCS mathematics
has convert.< an EFW demanc rate of 0.3 per year per plant (a
figure not specific to TMI-l) to a demand rate of "perhaps once
a year or withir that range." See UCS PF 416.

222, We reject the UCS suggestion that che restart
requirements are based on practicality and expediency. Se=2 UCS
PF 450-461. There is nothing expedient about the restart
schedule. A shutdown of 2.5 to 3 years can hardly be viewed to
be a bow toward expediency at the sacrifice of safety. See
Boara Question No. 2 tor our findings on the short versus long-
term requirements.

223. Again, UCS attempts to propose a concluding
finding on cold shutdown at TMI-1l withc:t having established
support for it elsewhere on the basis of the record. See UCS
PF 470.

224. UCS pioposed finding 444 or ts Licrusze's tes-
timony that the system meets GDC 20, even though it is not
applicable. Tr. 5814 (Lanese).

225. UCS proposed findings 392 and 444 are rejected
because they rely, in whole or in part, on citations to deccu-
ments not in evidence. See paragraph 2, supra.

226. The Board declines to impose th2 restrictions

suggested by the Commonwealth in its proposed findings 205 and
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206 on the power supply to the condensate storage tank alarms.,
These instruments are now designed to alarm on loss of power,
Staif Ex. 14 at 13, so that operation until they are safety-
grade is acceptable.

227. While we recommend that the Staff pursue the
issue of simult.neous steam generator isolation raised by the
Commonwez .h, the Board does not adopt Commonwealth proposed
findings 214 and 215, ".ecause the record is not sufficiently
clear to warrant the imposition of a condition. We must
observe that the Commonwealth never called this concern to our

attention at the hearing.

P. Accidernt Design Bases

228, Proposed findings of fact on Board Question/UCS
Contention Nc. 13 were filed by Licensee, UCS and the NRC

Staff.53

Though UCS had been designated "lead intervenor" on
its Contention No. 13, UCS abruptly abandoned 1its contention by
letter dated January 5, 1981, shortly uLefore the evidentiary
hearing °n the contention. See fn. 148 to Licensee PF on

BQ/UTS Contention No. 13. UCS presented no “estimony chal~-

lenging the adequacy of the Staff's meth.dc.ogy for determining

53 ANGRY, the only intervenor with an interest remaining in
UCS Contention No. 13 at the time it was heard, did not file
proposed findings of fict and conclusions of law on the con-
tention. Consequently, the Board determines that ANGRY is in
default with respect to BQ/UCS Contention No. 13. See para-

graph 3, supra. E
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which accidents should be included in the design basis
envelope, nor did UCS even appear at the hearing to participate

54

whe testified on the issue. Nonetheless, UCS, in its

J
in the cross-examination of the Staff and Licensee witnesses
proposed findings, repeatedly criticizes the recctd and would
now have the Board conclude that there is insufficient evidence
in the record upon which to bas® a findirg that the short and
long-term actions recommended by the Staff orovide sufZicient
protection against event seguences with a nexus to the TMI-2
accident. See, e.g., UCS PF 330, 352, 356-360, 364-367, 379.
As we have discussed previously (see paragraph 22, supra), it
1s incumbent upon intervenors to assist thke Board in the
development of a full record. Therefore, where -- as here --
an intervenor who has made no attempt to develop evidence in
suprcrt of its position alleges for the first time ia its
proposed findings that the reco:rd on an i1ssue is incomplete,
the Board turns a deaf ear to the allegations. The Board
particularly unreceptive to such allegations with respect to
this contention, in light of our early admonition to UCS:
[W]e recogni:2 that Robert D. Pollard
is the technical advisor to the Union
of Concerned Scientists and that UCS
has c*her people with expertise in the
fiela of nuclear safety. UCS can

better specify its concerns, * * *
The sooner UCS specifies the areas or

54 Given che procedural history of this contention, 1t is
particularly disingenuous of UCS to seek a Board finding that
"UCS has prevailed on its Contention No. 13." UCS PF 378
(emphasis supplied).
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sequences that must be addressed by

licensee and staff (in UCS Contention

No. 13], the greater will be the

showing required in response to that

specificity.
First Special Preharing Conference Order, I.BP-79-34, 10 N.R.C.
828, 837 (1979). UCS rested on its Motion For Summary Disposi-
tion (filed August 5, 1980) as its further specification of its
Contention No. 13. That document included only the broadest of
conclusory allegaticns about the Staff's accident clas-
sification methodology, and by no means sufficed to put the
Board and the other parties on notice of the particular con-
cerns on which UCS now asserts the record is incomplete.

229. The Board summarily rejects those UCS proposed
findings of fact on BQ/UCS Contention No. 13 which include no
citations to the evidentiary record or include important pas-
sages which are not followed by .eco d citations, and cannot
fairly be viewed as a summary of, or logical inferences fr(.a,
other findings which are supported by exact citations to the
record. We therefore reject UCS proposed findings 328, 335,
356, 358 and 374 because they do not ccnform to 10 C.F.R.
§2.754(c). See paragraph 1, supra.

230. Further, UCS has made extensive use of docu-
ments which were not introduced into evidence. UCS quotes
directly from the Commission's January 19, 1./9 Policy State-
ment on WASH-1400, not in evidence, as the sole citation in
support of UCS proposed finding 323. UCS proposed finding 324

rests upon the Staff's answers to twe UCS interrojatories and
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the Union of Concerrned Scientists Motion For Summary
Disposition of UCS Contention No. 13 =-- neither of which were
entered in evidence -- along with other evidence which is in
the record. UCS employs the texts of NUREG-0578 and NUREG-
0585, neither of which are in evidence, as the only citations
in support of UCS proposed finding 326. Tn proposed finding
339, UCS refers to the embodiment of che single failure
criterion in the Standard Review Plan, though UCS cites no
testimony to that effect, and the Standard keview Plan is not
in evidence.55

231. The Board has already explained in detail why a
licensing board may not base its decision on factual material
which has not teen introduced into evidence. See paragraphs 2,
77-81, supra. We therefore reject UCS proposed findings 323
and 326 because they cite only to material which is not in evi=-
dence, and consider UCS proposed findings 324 and 339 only to
the extent that they are supporteé by .l.e record evidence
cited.

232. We have previously observed that UCS, in its
Contention No. 13, mounted a frontal attack on the Staff's

methodology for determining which accidents fall within the

55 The Board notes that pcrtions of the Stancard Review
Plan were admitted into evidence in this proceecing. See,
UCS Ex. 9, UCS Ex. 23-26. However, UCS did not cite to
any of these exhibits in its proposed tindings on BQ/UCS
Contention No. 13, and -- in any event -- our review of
those exhibits reveals no references .0 the single failure
criterion.
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design basis, See Licensee PF 484. Similarly, UCS's proposed
findings on BQ/UCS Contention No., 13 -- taken as a whole -~
constitute a gena2ric indictment of the design and licensing
process employed in the review of all commercial nuclear power
plants. Though UCS's ultimate proposed findings and requests
for relief are framed with respect to TMI-1l, UCS has not
attempted to demonstrate through its proposed findings that
TMI-1 is unique, among pressurized water reactors, either in
the manner in which the Staff determined the design basis of
the plant, or in the pl»it's capability to provide protection
against "Class 9" accidents. Thus, were we to adopt UCS's
proposed findings on this 1issue, we would be at least implicit-
ly passing on every other operating reactor in the naticn,
With this in mind, we turr to address the merits of those pro-
posed findings which are supported by c.tations to the record
in this proceeding.

233, UCS's proposed rindings basically consist of
criticism of (1) the Staff licensing review methodology and (2)
the Staff acsessment of the post-TMI-2 "fixes." As to the
first, UCS is obsessed with numbers; as to the second, UCS is
biased toward hardware. These themes pervade UCS's proposed
findings.

234, UCS would have the Board find "an inherent
evidentiary weakness" in the Staff's testimony on its methodol-
ogy for classifying accidents, which UCS characterizes as a

"post hoc effort at rationaliz[ation], for the purpo.es of this



litigation."™ UCS PF 325. However, UCS cites no law which
would suppert such a proposition. In any event, in the present
circumstances, it is not "post hoc rationalization" for the
Staff -- in order to assist the Board in the resolution of a
contention -- to reflect and carefully and clearly document, in
witness Check's words (quoted by UCS) "what it is we ([the
Staff] do and how we do it."™ Tr. 11,192 (Check).

235. In light of the nature of our disposition of
UCS proposed finding 326, in paragraph 231, supra, we have not
extensively examined UCS's allegation that the Staff has
ignored specified recommendaticns of the Lessons Learned Task
Force relating to the classification of accidents. We have
nonetheless observed, however, that -- as to at least one of
the recommendations which UCS cites -- UCS's allegation is
directly contradicted by evidence in the record. Contrary to
UCS's assertion that the Staff has ignored a Task Force recom-
mendation "[t]lhat the use of probabilistic analysis to supple-
ment the 'deterministic' analysis normally done in the p=3t be
implemented," the Staff witnesses testified that there is a
continuing increase in the employment of probabilistic risk
analysis to augment the Staff's traditional deterministic
methodology, and the Staff plans to ktroaden its use of quanti-
tative risk assessment *“~chniques in the future. See Licensee
PF 508-510. Thus, while the Staff has not, as UCS suggests,
"turned a blind eye" to that recommendation, UCS "turned a

blind eye"™ to the record in drafting its proposed findings.
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236, In addition to criticizing the lack of
prchability numbers for the occurrence of individual accident
sequences, UCS also castigates the Staff for the lack of a
definitive numerical criterion to be applied to classify any
given sequence as "credible" or "incredibla" and decries the

lack of evidence in the record on "the definition of 'credible'

for the purposes of design."™ UCS PF 329, 330. As we pointed
out in paragraph 228, supra, the situation is one of UCS's
making. Nonetheless, even if UCS had participated in the
hearings on BQ/UCS Countention No. 13, and had developed a
record on the lack of a "bright line" numerical criterion for
the classification of accidents, we might still have felt
constrained to circumscribe our findings on the subject in
light of the Commission's ongoing work on the development of an
overall safety goal, which is the subject of testimony in this
proceeding, is a closely related issue, and is expected to have
a great effect on the regulatory process as a whole,. See
Licensee PF 510. 1In any event, we cdo not believe that the
Commission intended this Board to define "credible" for pur-
poses of the licensing process; the issue, so broadly framed,
is simply not within the scope of this proceeding.

237. UCS re;:-atedly equates "credible" accidents
with accidents "within the design basis." See, e.g., UCS PF
321, 330. 1In fact, as even UCS acknowledges in its proposed
findings, a determination of whether or not a particular

sequence should be included in the desig. basis depends on the
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conseqguences attendant to the sequence, as well as on the

probability of the sequence. UCS PF 321. See also, UCS PF 335
(emphasizirg element of probability, ignoring element of
consequences).

238. Similarly, UCS marshals the evidence supporting
the point that the Staff has no numerical criterion to classify
particular sequences as "credible" or "incredible," but would
have the Board draw from that evidence a finding that there are

absolutely "no criteria"™ and that there exists a "total absence
56
"

of regulatory criteria. Compare, e.g., UCS PF 329 with UCS

PF 330. The Board refuses to endorse UCS's skewed equation of
a lack of numerical criteria with a lack of any criteria, and
harbeors doubts about what would seem to be the premise under-
lying much of UCS's argument -- that quantification equals
safetv.

239, UCS's proposed findings imply inherent value in
the generation of probability numbers, through probabilistic
risk assessment, fault tree anal;;is, event tree analysis or

some combination of these methods. However, there is no record

in this proceeding to support a finding that the generatiocn of

56 This UCS proposed finding conflicts with UCS proposed
finding 331, which acknowledges the existence of gqualitative
criteria used by the Staff in determining whether a particular
sequence 1is credible or noct credible. However, contrary to
UCS's assertions in proposed findings 331 and 339, the single
failure criterion was not "([(t]lhe only example [of a qualitative
criterion] which the Staff witnesses could point to"; rather,
the Staff testified that it was "one of the aids" that they
use. Tr. 11,203 (Check) (emphasis supplied).
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probability numbers, through any of these methodologies, is the
panacea that UCS suggests. In fact, conspicuously absent from
UCS's proposed findings is any attempt to address the Staff's
reservations about the use of probabilistic techniques. See
Licensee PF 513.57
240. In pruposed findings 331, 333 and 334, UCS
briefly summarizes the history of the single failure criterion,
in the context of Staff testinony that it is one of the quali-
tative criteria used in determining whether a particular event
1s credible or not credible. However, UCS's proposed findings
4o not raflect the Staff's te-“imony tnat the Staff has a more
mature view of the single failure criterion today than it did
some years ago, that the Staff is re-examining its use of the
single failure criterion, and that the Staff does not apply the
single failure criterion blincdly. Tr. 11,204-05 (Rosenthal).
241. Further, Ia criticizing Staff use of the single
fail re criterion, in proposed findings 339 through 341, UCS
neglects tc noce that the Staff has begun to extend its consid-
eration of failure sequences to inclvde events not previously
considered to be design basis events, so that the Staff now
explicitly considers a much wider range of event sequerces than

were considered prior to the TMI-2 accidert -- some involving

57 In proposed finding 324, UCS oversimplifies the statements
of Staff counsel to the point of distc:-ting them. Contrary to
the implication by UCS, the Staff's decision not to rely on
crobability numbers is not based primarily on the lack of such
numbers, hut on a number of factors. See License PF 513.
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multiple failures and some involving systems not traditionally
considered safety systems. Licensee PF S511.

242. In proposed finding 337, UCS asserts that the
Staff testified that it does not use any probability numbers
from WASH-1400. This is gross distortion of the Staff's
testimony on its use of WASH-1400. 1In response to a request
for an explanation of how WASH-1400 is used generally by the
Staff, ari1 how it was used in this case, Staff witness

Rosenthal explained:

Generally, we hive been advised that we

may use * * * the work in WASH-1400 for

relative assessrents but not for absolute

assessments; * * * we use those elements of

the data base that were collected, when there

is confidence that the numerical values in

the data base are well-founded.

~We did in our testimony refer to WASH-

1400 as a milestone in evaluation technique,

but we do not use any of the numerical values

of the study [in our testimony].

Tr. 11,160-61 (Rosenthal). Thus, a careful reading of the
Staff's testimony would go a long way toward answering the
rhetorical question which UCS poses in its proposed finding
337: "[Wlhere did the Staff obtain its 'implicit' under-
standing of probabilities?"

243. 'CS asserts tnat the Staff excludes core melt
and containment failure accidents from the desiqn basis because
they involve multiple failures. UTS PF 343. Eowever, the
Staff further testified that "[o]ne does not stop merely

because 1t [a particular sequence] is more severe in terms of

-144-




equipment failure than the analyses previously performed." 1r.
11,247 (Rosenthal). Having determined that a particular acci-
dent is "beyond the design basis," the Staff nevertheless
reviews the event, step by step, in order to appreciate the
systems involved and consider a variety of "fixes." Tr.
11,246-47 (Rosenthal).

244. In summarizing its case challenging the Staff's
methodology for classifying accidents, UCS coricedes that the
Staff's classification of the TMI-2 accident as a "Class 9"
acciaent is "[plerhaps the only hard evidence in this case"
which supports UCS's position. UCS PF 375. We have previously
discussed UCS's simplistic reliance on the classification of
the TMI-2 accident as a “asis for its contention, as well as
the rather equivocal nature of that classification, see
Licensee PF 488-489, and do not accord significant weijht to
that "evidence."

245. UCS proposed findings 347 through 354 generally
discuss the issues litigyated under Board Question 2. We there-
fore address those proposed finding in our consideration of
UCS's proposed findings on Board Question 2, infra, at para-
agraphs 263 through 265.

246. In the latter part of UCS's proposed findings,
UCS attacks the sufficiency of the Staff recommendations to
provide adequate protection against event sequences with a

58

nexus to the TMI-2 accident, See UCS PF 355-373. Thesge

58 UCS apparently concedes that the Staff has, through the
event trees included in Staff Exhibit 3, identified all the
accident sequences with a nexus to “he TMI-2 accident.
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propcsed findings evidence a marked bias in favor of hardware
modifications -- and against "fixes" such as increased surveil-
lance and testing of equipment, improved plant procedures and
improved operator training =-- in virtually every instance.

See, e.g., UCS PF 355-357, 361, 362, 364. The Board rejects
this general bias, but addrecses UCS's few specific allegations
related to this subject, infra, in paragraphs 248 and 251.

247. UCs first notes, without referen.e to the
record in this proceeding, that -- for accidents within the
design basis -- "the assumption has presumably been that if
operator action or procedures fail, there are engineered plant
safety systems to mitigate such events."™ UCS PF 355. UCS then
implies that there are no safety systems to mitigate accidents
beyond the design basis. UCS PF 356. This assertion, unsup-
ported by any citation to the record, is plainly controverted
by much evidence in this proceeding. See Licensee PF 489-496.

248. Contrary to UCS's allegations in proposed find-
ing 357, the Staff has not, in its event trees, equated the
probability of operator error with mechanically induced
failure. Manifestly, since the Staff declined to ascribe any
particular probability to operator errors (See Tr. 11,235
(Rosenthal), cited in UCS PF 357], the Staff could not have
equated the probability of operator error with mechanically
induced failure. The Staff witnesses testified to nothing more

than the fact that the graphic representation of a particular

system failure on an event tree i1s the same whether that system




failure is attributable to operator error or mechanical
failure. Tr. 11,236 (Rosenthal). Moreover, contrary to UCS's
further assertion, this Board has heard evidence on the likeli=-
hood and consequences of operator action and inaction. See,
e.9., Koppe, ff. Tr. 13,335 (particularly at 29-33).

249. UCS proposed finding 358 is a variation on a
recurrent UCS theme. UCS chides the Staff for not "having
proiability numbers or actual calculations" to quantify the
improvement associated with each of the proposed modifications
included in Staff Exhibit 3, See also, UCS PF 356, 364, 375.
In assessing the import of such numbers, the Board is mindful
that quantification does not equal safety. See paragraph 238,
Supra. Moreover, putting aside the question of the precise
degree of improvenent associated with each individual improve=-
ment, it clearly is the collective record in this proceeding

that Licensee has made many significant improvements since tae

TMI-2 accident.

250. In proposed finding 353, UCS suggests that the
record before the Board is incomplete o.. "the potential risks
assocliated with even what is presumed to be an improvement."
It is clearly too late to challenge proposed modifications as
risk-inducers -- particularly in such an across-the-board
fashion -- for the first time in proposed findings. We note
further that UCS's assertion that "[t]he issue of the 'poten=-
tial risks associated with even what is presumed to be an

improvement' has not been addressed at all in this proceeding




by either the Staff or the Licensee" indicates UCS's
obliviousness to the extensive record on human factors engi-
neering and control room design generally and, more specifical-
ly, Licensee's concerns about the Staff's proposed requirement
for installation of reactor water level indication. See,
Licensee PF 64, 65, 69, 72.

251. UCS takes particular issue with modifications
which UCS claims cannot be considered “"hardware" changes but
which are rather in the "human regime." UCS PF 361, 362. The
only possible significance of U'CS's exception to the semantics
1s the implication that changes "in the human regime" might be
additional risk-inducers. However, the unequivocal Staff
testimony, cited by UCS, is that the Staff recommended chenges
are improvements, though not quantified. Moreover, UCS
certainly did not oppose as "risk-inducers" any of the examples
of "human regime" modifications that it lists in proposed
findings 361 and 362. 1Indeed, UCS concedes that the "direct
indication of valve position," listed in proposed finding 361,
"provides more accurate information to the plant operatcr.”

252. UCS misstates Licensee's position on the
installation of instrumentation for the detection of inadequate
core cooling. See UCS PF 363. Licensee has taken numerous
actions, including the installation of additional instru-
mentation, to assu:e that operators have indication of the
approach to inadequate core cooling and the necessary guidance

to take appropriate action to enhance core cooling during such
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an approach or if an inadequate core cooling conditicn occurs.
Licensee has opposed only the installation of reactor vessel
water level instrumentation. §See, Licensee PF, section II.B.
253, UCS criticizes the Staff for proposing no
hardware modifications to the post-accident radioactivity
removal (PARR) and post-accident heat removal (PAHR) systems as
a result of the TMI-2 accident. UCS PF 360. The short answer
is that the failure of those functions has nc nexus to the
I'MI-2 accident; the containment performed its intended func-
tion. See Tr. 11,065 (Levy). In the absence of evidence of
suck a nexus, there is no express need for a Board finding that
the capabilities or reliabilities of the PARR and PAHR func-
tions have been improved. Nevertheless, as UCS proposed
finding 360 concedes, the Staff has proposed procedural changes
and operator training to enhance the PARR and PAHR functions,
254. UCS's proposed finuing 368 distorts Licensee's
position on the improvement toc emergency feedwater (EFW)
reliability associated with the conversion of the EFW system o
fully safety grade. The essence of Licensee's testimony on
this subject was that the must significant improvements to EFW
reliability will be achieved prior to restart (through the
upgrading of the ZIFW system to safety-grade for small-break
LOCAs and loss of main feedwater transients); the post-restart
modifications will not significantly improve EFW reliability
(over and above what it will be at restart), since the pust-

restart modifications for conversion to a fully safety-grade
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system will principally involve the environmental qualification

of equipment for relatively improbable, non-LOCA events. See
Licensee PF 417. Dr. Levy's statements, quoted by UCS, were
similarly addressed to the improvement in EFW reliability at
restart.59 Thus, contrary to UCS's assertion, there is no
inconsistency in Licensee's testimony on this matter.

255. UCS proposes a laundry list of "examples of

recommendations (listed in Staff Exhibit 3] which have since

been eliminated as requirements,so examples of recommendations

59 Though UCS, in its proposed find.ngs, refers to

Licensee's witness as "Mr. Levy," Salomon Levy received a

Ph.D. from the University of California at Berkeley.

Dr. Levy is now president of a consulting firm, and has served
as an independent engineering consultant to, inter alia,
several power utilities, national laboratories, the Electric
Power Research Institute, the NRC Research Division, and
several power equipment manufacturers. Dr. Levy served as

both co-chairman and a member of the Industry Advisory Committee
at TMI-2 immediately after the accident, and later was hired

as a consultant to the President's Commission. He has
extensive background in pressurized water reactors. In the
course of his extended tenure at General Electric, he was
responsible for the generation of risk evaluations for every
reactor considered for offering. Thus, Dr. Levy was associated
with probabilistic technigues even before WASE-1400 was issued.
See Statement of Professional Qualifications, ff. Tr. .1,049;
Tr. 12,141-46 (Levy). Recognizing Dr. Levy's distinguished
background and extensive, broad-base? experience,